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G GADOLINTTB 

0« The seventh letter of the English alpha- ’ The distribution of this tax was most capricious 
bet, hut the third in those of all the Oriental' d arbitrary; and it may safely be aiBrmed that 
languages, and also of tiio Greek. The form ' the gabel was one of the greatest eui’ses im- 
of our G is borrowed from the Roman alphabet. ' posed on France previously to the Revolution. 
0, in English, has two soinuls ; before ff, n, ‘ Cabian Oil. A petroleum or mineral 
and ?/, and ooenrionally before / and e, it is the naphtha e.Kuding from the strata at Gabian, a 
medi.il letter of tin* guttural onler ; the other ' village in Languedoc, 
pund, which it possesses only before e and /, ' Gabions (Fr.; Ital. gahbione). In Forti- 
is one of tlie niedials of the sibilant series, fication, cylinders, open at both ends, made 
The guttural G is liable to a vanety of changes of twigs or band.s of iron twisted round stakes, 
in dtSl'rent dialects and languages. I When filled with earth, they are used as a screen 

G, as a Homan abhreviation, is used for | from the enemy's fire, and to revet parapets, 
gratis, gens, gaudium, &c. G.V. signifies genin i Gable (Ger. giebelh In Architecture, the 
ttrbi^, G.L. penio loci, and G.ER. gloria populi vertical part of a wall at the end of a roof, 
Romani. As a numeral, it denoted 400. On from the level of the eaves to the summit, 
the French coins G indicates tlie city of Poi- 1 Gadfly. [CEstuum.] 
tiers ; and in chronology it is tlic fiovonth | Gadoids, Gadoidee (Gr. ydSoy, cod). A 
Dominical letter. | fiimily of .solt-fiuned fishes, which belong to the 

G. In Music, a note of the scale correspond- ! section Subbrachians, or those Nvhich have tho 
ing to the sol of the French and Italians. | ventral fin.s below or in advance of the pec- 
Gabardine or Gaberdine (Span, gjibar- 1 torals, and of which the cod-fish ( Gadus mot' 
dina). A course frock or dress, mentioned hy rkm^ Linn.) may be reganled as the type. 
Shakspearo in the Tun]^(}it and M*^rcha,\i o/j The general character of tho Gadoid family 
Vtmte, is as follow.^ : Body moderately elongated, sub- 

Gabbronlte (gabhro, tho Italian name of compressed, and covered with soft and veiy 
a rock composed of Dmllage and Felspar). A numerous scales; head smooth ; jaws and front 
mineral found in a vein of titanifeious iron of the vomer armed with pointed, unequal, 
near Arcndal, in Norway. It is a silicate of moderate, or small teeth, disposed in several 
alumina, soda, and potash. It bus also been rows, like a rasp ; gill-openings largo, and with 
termed Fmcik and Ounpavt Scapidik. .sewn rays ; most of the speeie.s with two or 

Gabel (Fr. gabelle, vaid to be derived from three dorsal and one or two anal fins ; stomach 
the Teutonic word geben,to.< 7 /?v). Any impost ! strong and capacious; cfecal appendages very 
laid on commodities was originally thus termed : numerous ; air-bladder hn^e, with strong pa^ 
in France ; as, gabelle de viii, de dnips, &c. ; but > riete-s often dentated laterally. The greater 
the word acquired in the course of time the number of the cod tribe inhabit tho seas of cold 
peculiar signification of a duty on salt, which is ; or temperate latitudes; their flesh is white 
meant when tho word ffahdk is used simply, j and well-flavonred; they are very prolific, 
The gabel was first established in the early ! and constitute the most important subject of 
part of the fourteenth century, during the reign , fisheries. The great sand-hank of Newfound- 
of Philip of Vaioi'^, and with a brief interrup- hind is tho most famous of the cod fisheries, 
tion of five years, from 1340 to 1345, continued 1 [Fisheut.] 

to be levied down to the reign of Louis XVI, I GadoMnite. A silicate of yttria, found in 
at which time the revenue which -it produced 1 Sweden, chiefly near Fahlun, and at Ytterby, 
was estimated at thirty-eight miUiona of franca. : near Stockholm, in imperfect green crystals, asid 
VoL. 11. 1 B ^ 
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in amorplio'as masses, emlaedded in a coarse- 
gniined granite. It was named after the Rus- 
sian chemist Oadolin, •who discovered in it a 
new earth, yttria. 

Gadus (Or. 7(£5os), [Oadoids.] 

Gaelic or GadbellCi [Ensa.] 

Gaff. The boom or yard extending -the 
upper edge of -what are called and aft sails. 
The gaff turns on the mast against which its 
thicker end rests ; the m*ast, as an axis, occupy- 
ing a semicircular cavity in tlie end of the 
gaff. This cavity is kno^wn as the gaff’s jaws. 
It is supported by t'wo independent ropes ; the 
throat halliards at the mast, and the peak hal- 
liards at the outer end. It is steadied, when 
the sail is not set, by ropes at the extremity 
called vangs. 

Ga^e or Gauge (Er. jauge). In Architeo- 
ture, the length of a slate, or tile, exposed 
beyond the lap; also the measure to which 
anything is confined. Plasterers use the word 
to signify the greater or less quantity of plaster 
of Paris used with the common lime and hair 
to accelerate the setting ; bricklayers use it to 
express the state of mortar: thus, they say a 
mortar is gauged stiff, or thin, as it partakes 
of one or other of those qualities. Engineers 
use the word to express the distance between 
rails, the thickness of boiler plate, wire, copper, 
and other materials. 

Gage or G-cagb. In Physics, any apparatus 
for measuring pressure, force, height, de]^th or 
size. Thus the gage of an air-pump indicates 
the extent to which the reirefaction in the re- 
ceiver has been carried, [Air-pxjmp.] The 
steam gage measures the pressure of steam in 
any vessel; the wind gage^ the force of the 
wind ; the tide gage, the height of the tide, &c. 
[Anemometer ; S’stdrometer.] 

Gabnite. A native aluminate of zinc, called 
also Auiomolite. Named after Gahn, who first 
described it. 

Gaillarde. The name of a lively dance 
peculiar to Italy, and supposed to have been 
practised by the ancient Romans, whence it is 
sometimes designated Bomanesque. 

Gainage. In old English writers, this word 
signifies the draught oxen, horses and their 
furniture, which were left free when a villein 
was amerced, that agriculture might not be 
interrupted. 

Gaining Twist. In rifled arms, a twist or 
spiral inclination of the grooves, which beccones 
more rapid towards the muzzle. 

Galactic Circle (Gr, yahateriKos, mUkg)'. 
A term first used by Sir John Herschel to de- 
note that great circle of the heavens to which 
the course of the Milky "Way, as traced by the 
unaided eye, most nearly conforms. It is in- 
clined, at an angle of about 63®, to the equator, 
and cute that circle in two points, whose right 
ascensions are respectively about Oh. 47m. 
and 12 h. 47 m>, so that its northern and south- 
ern poles respectively are situated in R.A. 
12 h. 47 m., 17.P.I). 63®, and E.A. 0 h. 47 m., 
j|sr.P.E. 117®. This circle, Sir John Herschel 
observes, is to sidereal what the invariable 
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ecliptic is to planetary astronomy — a plane 
of ultimate reference, the ground-plane of the 
sidereal system. [Galaxy.] 

Galactic Poles. The two opposite points 
of the heavens, situated at 90® from the Galactic 
iircle. 

Galactine (Gr. ydKa, milk). An ingredient 
in the sap of the Srosinmm Galactodendron, or 
"low-tree of South America. 

Galactite (Gr. ydAa), A fossil substance, 
not unlike French chalk. When immersed in 
water, it has the colour of milk. 

Galactodexidron(Gr. y<L\a,milk; divBpop, 
a tree). [Brosimum ; Cow-tree ; Galactinb.] 

Galactopoietic (Gr. 7 efAa, milk, and ttoicw, 
j? onake). A tem applied by home medical 
writers to diet and medicine supposed to pro- 
mote the secretion of milk. 

Galangal. A dried root brought from 
China; it has an aromatic smell, and a pungent 
bitter flavour, and was formerly used in medi- 
ine. The greater galangal is the produce of 
the Ke^npfiria Galanga^ and the lesser of the 
Maranta Galanga. 

Galazttlivus (Gr. y&Aa, milk^ and dtfQos, a 
flower). The Snowdrop genus, especially in- 
teresting in gardens as being the ‘first pale 
blossom of the unripened year.’ The common 
Snowdrop is G. nivedis ; a larger and finer spe- 
cies, G. pUcata, is a native of the Crimea. 

Galatea. [Acus.] 

Galathaea. A genus of long-tailed {ma- 
crourotis)^ Crustacea, including some very beau- 
tiful species ( G. rugosa, sirigosa et squamifera), 
occasionally found on the British coasts. The 
true Galatheea have the thorax oblong or ovoid, 
the median antennse produced, and the pincers 
elongated. This term is derived from the name 
of the nymph Galatea. 

Galaxy (Gr. & yoAo^ias h^kAos). The Via 
Lactea or Milky Way. This luminous zone, so 
remarkable in a clear night, nogast have attracted 
the notice of the first observers of the heavens, 
and its true nature seems to have been surmised 
at an early period. Manilius, in his Astrono- 
micon, after alluding to the well-kno-wn mytho- 
logical fable of its origin, asks — 

Anne inngis densal Btellnrnm turba coronft 
Gontexit flammas, ot crasso lumine candet, 

Et fulgoro nitot collato clarior orbis ? 

The explanation of the phenomenon here sug 
gested, namely, the condensed light of countless 
multitudes of small stars so crowded together 
as to be individually undistinguishable!, is as- 
cribed to Democritus, and its truth was con- 
firmed, or at least rendered much more pro- 
bable, immediately on the discovery of the 
telescope, Galileo himself enumerating among 
the advantages resulting from his instrumeni^ 
that of putting an end to the disputes about the 
I nature of the Milky Way. About the middle of 
the last century, Wright of Durham, and Kant 
and Lambert in Germany, speculated on the 
connection of the phenomenon with the general 
I arrangement of the stars in space ; but the 
first who undertook a systematic examination 
I of the galaxy with telescopes of adequate power 
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was Sir ‘William Hersctel, and to the indefa- of contrast with the luminosity of the Milky 
tigahle labours of this great astronomer, and Way, which surrounds it on all sides, and which 
to those of Sir John F, W. Hersohel (who, in this region is remarkably brilliant, 
during his memorable residence at the Cape, It is to be remarked that the great increase 
with Sie same telescope which had been used by in the number of stars which is observed in the 
his father, and by a similar process of exami- neighbourhood of the galaxy is occasioned 
nation, explored those regions of the sky which chi^y by, the greater abundance of telescopic 
are invisible in our latitudes), astronomers are stars, that is to say, of those beyond the sixth 
mainly indebted for the facts upon which any order of magnitude. Stars of the first magni- 
sound speculation respecting the constitution of tude are distributed over the sphere with toler- 
the heavens can as yet be founded, able uniformity. If, howevery we take the 

The Milky Way, as seen by the naked eye, whole number visible to the naked eyei, a rapid 
presents the appearance of a succession of increase is perceptible as we approach the 
luminous patches of vaiying intensity. Its limits of the galaxy ; but, with respect to those 
breadth is very unequal, in some parts hardly of the smaller magnitudes, and particularly 
exceeding 6°, in others extending to 16 ° ; and beyond the eleventh, the accumulation along 
there is a part between Serpentarius and An- that circle and its branches almost exceeds 
tinous where the two branches into which it is imagination. The vast predominance of the 
there divided occupy together a breadth of 22°. small stars must be held to indicate the 
Its course through the heavens is nearly that of immense distances at which they are situated, 
a great circle inclined at an angle of about 63° From the relatively greater abundance of 
to the equator, and cutting that circle in two stars in the plane of the G-alactic Circle than 
points whose right ascensions are, respectively, in the regions on either side of it, and from 
0 h, 47 m. and 12 h. 47 m. Struve remarks the indication of some preponderance on the 
that the most condensed stratum does not lie southern side, Sir W. Herschel drew the con- 
exaetly in one plane, but appears rather to be elusion that the galaxy is composed of a 
contained in two different planes inclined at an { stratum of stps of whidi the thickness is in- 
angle of 10°, and intersecting in the plane of considerable in comparison with its length and 
the celestial equator, the sun being at a little breadth, and that the sun is placed not far from 
distance from the line of intersection. This the middle of the stratum, somewhat nearer to 
slight deviation from a great circle had been its northern than to its southern surface, and 
remarked at an earlier period, and Lambert near the point where it subdivides into two 
supposed it might be occasioned by the place principal laminse inclined at a small angle to 
of the sun being not exactly in the middle of j each other. Assuming the real magnitudes of 
the zone, but a little on one side. It is con- ! stars to be tbe same, on the average, through 
venient, however, in speaking generally of the the whole sidereal system, he determined by a 
system of the galaxy, to refer it to a great series of photometrical experiments that stars 
circle of the sphere ; and the great circle to of the sixth magnitude (the least visible to the 
which it most nearly conforms has been named naked eye) are twelve times more remote than 
by Sir John Herschel the Galactio Circle. those of the first, and that the penetrating power 

At several parts of its course the Milky Way of his twenty-foot telescope was seventy-five 
throws off streams or branches. In Perseus times ^eater than that of the naked eye, so 
a branch is sent off which is traceable to that the smallest stars visible in the tele- 
a considerable distance. Another proceeds scope are at a distance equal to 900 times the 
from a point near the star m nearly distance of Sirius. Now, as the average appa- 

on the southern tropic. In Argo it opens jrent breadth of the Milky Way is about 6°, 
out into a wide fan-like expanse, nearly 20° in its thickness at that great distance mnst be 
breadth, which terminates abruptly, and at 900 x sin 6°, or equal to seventy-eight times 
this part its continuity is interrupted by a wide the distance of Sirius, or more than six times 
gap. At a Ceniauri it again subdivides. At the distance of the stars of the sixth magnitude. 

7 Bagittarii it suddenly collects -into a vivid Therefore the Milky Way, even in the direction 
oval mass, about 6° in length and 4° in breadth, of its poles, extends to three times the distance 
so exceedingly rich in stars that a moderate of the smallest stars visible to the unaided eye, 
calculation gives upwards of 100,000., On the the sun being supposed at the centre of the 
other hand, spaces occur in the very middle of stratum. Hence it follows that not only our 
its course, which appear, to the naked eye, solar system, but all the stars in the firmament 
entirely devoid of stars, and perfectly black, visible to the naked eye, are plunged to a great 
The most remarkable of these is situated in depth in the stratum of stars composing the 
the Southern Cross, where the Milky Way galaxy, and form an integral part of it. 
approaches the nearest to the south pole, and It must be kept in mind that the above 
so striking is its appearance that the early conclusions are based on two hypotheses which 
navigators designated it by the name of the are, at best, very precarious ; and in fact both 
coal sach. This apace is of an irregular pear- of them appear to have been abandoned by Sir 
shaped form ; it is about 8° in length and 5° W. Herschel himself in his later years. ^With 
in breadth, and was described and figured by respect to the firsts namely, the distribution of 
the Abb6 Feuill^ in 1710. Lacaille correctly the stars in space at nearly equal distances 
attributed its striking blackness to the effect feom each other, he remarks, in a paper pub- 

Q n 2 
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lisiied in 1817, that although a greater nnniher j 
of stars in the field of view may be taken in 
general as an indication of their extension 
to a greater distance, yet the gauges have in 
reality more direct reference to the condensa- 
tion than to the distance, and hence a greater 
number in the field of view may be explained 
as well by a greater condensation of the galaxy 
as by a greater extension of its figure in the 
direction in which the stars appear most nu- 
merous, The* other hypothesis, namely, that 
the telescope penetrates to^ the extreme bound- 
aries of the galaxy, is subject to much doubt. 
Sir W. Herachel, speaking in 1818 of his forty- 
foot telescope, the penetrating power of which 
he estimated to reach to 2,300 times the dis- 
tance of Sirius, states, as his opinion, that 
even at this enormous distance the limit of the 
stratum was not attained, inasmuch as the 
telescope failed to resolve the nebulous appear- 
ance into stars, and be therefore concluded the 
stratum to be fathomless. Sir John Herschel 
thinks the limit has been attained only in 
certain directions: ‘Throughout by far the largest 
portion of the extent of the Milky Way in both 
hemispheres, the general blackness of the ground 
of the heavens on which its stars are projected, 
and the absence of that innumerable mifititude 
and excessive crowding of the smallest visible 
magnitudes, and of the glare produced by the 
aggregate of multitudes too small to affect 
the eye singly, which the contrary supposition 
would appear to necessitate, must, we think, 
be considered unequivocal indications that its 
^mensions, in dincUons where these conditions 
obtain, are not only not infinite, but that the 
space-penetrating power of our telescopes sufiS.ces 
fairly to pierce through it and beyond it.’ But, 
on the other hand, there are parts where not the 
slightest indication of a limit is discernible. ‘Such 
is, in effect, the spectacle afforded by a very large 
portion of the Milky Way in that interestii^ 
region near the point of its bifurcation in 
Scorpio, where, through the hollows and deep 
recesses of its complicated structure, we behold 
what has all the appearance of a wide and 
indefinitely prolonged area, strewed over with 
discontinuous masses and clouds of stars, which 
the telescope at last refuses to analyse.’ 

There is also another objection which has 
been raised by Struve, namely that the celestial 
spaces are not perfectly transparent, and that 
therefore the light of distant stars is enfeebled 
more than in proportion to their distance. 

The only conclusions which can be safely 
drawn are the following • 

1. That the whole light of the Milky Way is 
nothing but the light of innumerable stars of 
all magnitudes down to the faintest point pOT- 
ceptible in the best telescopes. 

2. That the phenomena, on the whole, agree 

with the supposition that the stars of our 
firmament, instead of being scattered through 
space indifferently in all directions, form a 
stratum, of which the thickness is small in com- 
parison with its length and breadth, and that 
the sun occupies a place near the middle of the 
• 4 
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thickness, and near the point where the stratum 
is subdivided into two principal laminae. 

3. That if all the fixed stars in the firmament 
be regarded as forming one great system— that 
of the galaxy — we are still in complete ignorance 
of its extent, and without the least idea of what 
may be called its ground plan, 

Oalbanuxn (Lat. ; Gr. A slightly 

fetid gum resin, produced by the Galhanum 
officinale. It is imported from Turkey and the 
East Indies for medical use, but is of little 
importance. 

Galbula (Lat. the yellow bird). A genus of 
Seansorial birds closely allied to the kingfishers 

ridge of which is angular;' and by their short 
feet, the anterior toes of which are almost wholly 
united; these toes, however, are not precisely 
the same as those of the kin^shers. The plu- 
mage of the species of G-albula which are called 
by the French jacamars, is not so smo 9 th as 
that of the kin^shers, and always has a metal- 
lic lustre. They are solitary birds, that live in 
wet forests, feed on insects, and build on low 
bushes. 

Galbulus. In Botany, a term invented b^ 
Gsertner, to denote a form of fruit similar to a 
cone, excepting that the galbulus is round, and 
has the heads of the carpels much enlarged, as 
in the fruit of the juniper. 

Crale. The Myrioa Gale, a small native 
fragrant bush, of the order Myricacem, found in 
boggy places. 

^ G-ale of Wind. The Sea term for a con- 
tinued storm of wind : the lowest degree is the 
fresh gale, the next a strong gale, and the last 
a heavy or hard gale, called also a whole gale. 

Galea (Lat). In Antiquity, the head- 
piece or helmet used in battle by the Eoman 
soldiers. The galea was used for the same 
defensive purposes as the cassis ; but differed 
from it in this, that while the cassis was the 
term properly applied to helmets made of metal, 
the galea was originally of hides: • 

Galea (Lat.). In Botany, the helmet or 
arched part of a flower, as seen in the Aconite ; 
hence galeaie, helmeted. 

Gaieg-a (Gr. ydKa, because it is supposed to 
increase the milk of animals, especially of goats). 
The name of a genus of plants, including G, 
officinalis, or Goat’s Eue, a plant of little taste, 
and eaten in Italy in salads. It was formerly 
held in some repute as a cordial in fevers. 
The genus consists of perennial herbs of the 
Le^minous family, nearly related to Glycyr- 
rhiza. 

Galena (Lat.), Native sulphide of lead, 
composed, when pure, of 86*6 per cent, of lead 
and 13*4 sulphur. It forms hunches and veins 
in igneous and sedimentary rocks, especially in 
Carboniferous Limestone, in which it often fills 
irregulaa cavities and fissures. It occurs in 
amorphous masses with a lamellar structure^ 
frequently granular, especially when silver is 
present, sometimes almost compact, and cry- 
stallised in ^uhes, octahedrons, or their mcm- 
fieations. The colour is lead-grey, much like 
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that o£ the metal lead, -virith a metallic lustre, 
and sometimes superficially covered with an 
iridescent tarnish. Galena is the most abun- 
dant ore of lead, and that from which the greater 
part of the metal is obtained. 

Sometimes Galena is so rich in silver as to 
be worked almost entirely as an ore of that 
metal, as is the case at the mines of Saxony, 
the Harz, and those of Bleyberg in the Eifel. 

The largest lead mine in the world is that of 
Allenheads in Northumberland; and some of 
the purest metal is that produced at the Austrian 
mines of Notsch in Carinthia. 

Galenlsts. In Ecclesiastical History, a 
subdivision of the sect called Waterlandians in 
the seventeenth cenfnry. In Medical Histoiy, 
the followers of Galen were so termed, in 
opposition to the practitioners of the chemical 
school 

Galeopltheous (Gr. yaXi], aweaael\ 
an aj>e). A genus of Insectivorous Mammalia, 
having the bones of the arm and leg, hut not 
those of the digits, excessively elongated, and 
supporting extensive lateral folds of skin which 
are useful as a parachute, but not as organs of 
flight. The species are restricted to the great 
islands of the Indian Archipelago ; their inferior 
incisors are remarkable for their complex form 
like the teeth of a comb. 

Galenica (Lat. galerus, a caf or tuft). A 
genus of Tetramerous Coleoptera, now the type 
of an extensive family ( G-alentcidts), including 
amongst other subgenera the noxious turnip- 
flies {Haltioa). All the Gahruoida are vege- 
table feeders, both in their larva and in their 
perfect state. There are about a dozen known 
British species of Galeruca proper, which are 
small, and generally dark or dull-colotired 
beetles. 

G-allaceae (Galium, one of the genera). A 
natural order of herbaceous Exogens of the 
Cinchonal alliance, inhabiting the cooler parts 
of the world. They are distinguished from 
Cinchonaoem hy their square stems and verti- 
cillate leaves without stipules. The roots of 
Bubia tinctoria yield Madder, and those of 
B. cor difolia furnish the Munjeet dye of India. 

Crallpea (the Guiana name). The genus 
of ButaceeB yields the Angostura Bark of the 
Pharmacopceia. It is said to he produced both 
hy G,ojSicinaMs and G, Cmmria, and hence 
is sometimes called Ousparia Bark. It is em- 
ployed in medical practice as a tonic, and by 
the natives of Guiana to stupefy fish. 

G-allpot.. A white resin derived from the 
Binua maritima, 

Galium (Gt. 7(£\a, milk). A genus of 
scrambling herbs, with stellately whorled leaves, 
small flowers often inconspicuous, and fruits con- 
sisting of two dry seed-vessels, each containing 
a single seed. G. Aparine^ the Cleavers or 
Goosegrass, is a common weed in almost every 
hedgebank, and is remarkable for its globular 
fruits being covered with hooked prickles. The 
torrefied seeds are said to be a good substitute 
for coffee, and the flowers of Gediim v&nm. 
are used to curdle milk. The roots of some of 
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them afford a purple dye. Like Madder, th€y 
belong to the order Galiaceas. 

Gall (Gt. [Bile.] 

Gall of Glassi The salts and other im- 
purities which float upon the fused materials 
for the manufacture of glass, and which are 
skimmed off. They are also called sandiver. 

Gall Xnsects. The name of a family of 
Hemipteraus, comprehending those of which 
the females, towards the period of oviposition, 
assume a globular form, analogous to the galls 
caused by the gallicoles. 

Gall XTuts. Excrescences produced hy the 
i^nips^ a small insect which deposits its eggs 
in the tender shoots of the Quercus infcctoria, a 
species of oak abundant in Asia Minor. "When 
the maggot is hatched, it produces a morbid 
excrescence of the surrounding parts, and ulti- 
mately eats its way out of the nidus thus 
formed. The best galls are imported feom 
Aleppo and Smyrna; their principal ingre- 
dients are tan and gallic acid. The infusion of 
g^lls affords a dense white precipitate in solu- 
tion of gelatine, and a black precipitate with 
the persalts of iron. The latter property leads to 
the use of gabs in the manufacture of ink aud 
of black dye ; they are also used as an astrin- 
gent in medicine. 

Galls. Local affections or diseases of plants, 
caused by the puncture of insects. They are 
I>roduced hy an excessive deposition of cellular 
tissue, and are of so consequence to the general 
health of the individual subject to them. 

Gall-bladder. An oblong membranous 
receptacle attached to the under part of the 
liver. It retains the bile which regurgitates 
from the hepatic duct, and sends it through 
the cystic duct, which proceeds from its neck 
into the ductus communis choledochus, and 
thence into the duodenum. 

Gall - stones. Concretions occasionally 
found in the gall-bladder and biliary ducts. 
They consist either of a peculiar fatty matter 
called cholesteriney or of inspissated bile, or of 
mixtures of the two. The gall-stones of the ox 
generally contain a peculiar yellow colouring 
matter which is valued hy painters. 

G^leon (Ital galeone). A name formerly 
applied to large and lofty ships of war : it was 
subsequently limited to the treasure ships which 
brought the riches of the New World to Spain. 
They were heavy unmanageable vessels. 

Gallery (Ital, galleria, Er. galerie). In 
the Fine Arts, a term applied to a collection of 
works in painting or sculpture, or to the build- 
ing containing it. The earliest gallery or 
museum of which there is any record was that 
of the Hersenm or temple of Juno at Samos, 
to which a picture gallery {vivaKoBiiKi}) was at- 
tached. The Pceeile, or painted chamber, at 
Athens was a gallery of paintings, hut not quite 
in the sense now applied. The Egyptian Ptole- 
mies formed collections of pictures, as did also 
the Bomans : Verres had a remarkable collec- 
tion of works of art ; and most of the pubHc 
temples of Borne were depositories of works of 
painting and sculpture ; the Temple of Peace 
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was renowed for its eollectioiis. Conatanti- ; 
uople, however, had still greater acciimulations 
thar Bome. In Europe, the magnificent Mu- 
seum of the Louvre, though much reduced in 
1816 hy the restoration of many worts acquired 
by conquest, is still one of the richest in pictures 
numerically ; but it does not possess so many 
first-rate Italian pictures as the British National 
Gallery. The gallery founded at Florence by 
Cosmo II. long enjoyed the first rank, but must 
be now considered secondary to several Euro- 
ean galleries. The treasures of Florence are, 
owever, divided into two collections — that of 
the Ufiizi, and that of the Pitti palace; but 
both galleries combined do not equal in ntun* 
Tbers the collections of Dresden, of Madrid, or 
of the Louvre. Numbers, of course, are not the 
real test of the value of a gallery of works 
of art ; but where all have been formed with 
more or less indiscrimination, it becomes a fair 
test. The selected galleries are few, those of 
the Vatican at Borne, the National Gallery in 
London, and the Pinacothek at Munich being 
almost, the only examples. If we rank the prin- 
cipal galleries of Europe according to their 
numbers, the following is their order at this 
date (1865): 1. Versailles, about 8,300 works, 
chiefly French battles ; 2. 3Dresden, about 2,200 
pictures ; 3. Madrid, Beal Museo of the Prado, 
1,833; 4. The Museum of the Louvre, about 
1,800; 5. The Hermitage at St. Petersburg, 

I. 631; 6. The Gallery of Berlin, 1,250; 7. The 
Belvidere at Vienna, upwards of 1,550 ; 8. The 
Pinacothek of Munich, 1,270; 9. The Gallery 
of the Hffizi at Florence, upwards of 1,200; 
10. The National Gallery, London, about 750 ; 

II, The Gallery of the Museo Boibonico at 
Naples, about 700; 12. The Academy at Ve- 
nice, 688 ; 13. The Academy of Antwerp, 584; 
14. The GaUeiy of Turin, 669; 16. TheBrera 
of Milan, 603; 16. The Htti Palace, Florence, 
500; 17. The collection of Brussels, 400; 
18. The Galleiy of Amsterdam, 386; 19. The 
Stadel Institution at Frankfort, 380; 20. The 
Museum at the Hague, 304 ; 21. The collection 
of the Academy of Bologna, 280 ; 22. The 
Capitol at Bome, 225 ; and 23. The celebrated 
Gallery of the Vatican at Bome, only 37. The 
National Gallery of London is unfortunately at 
present divide^ fponi utter insufficiency of space 
at Trafalgar Square a part of the national^ col- 
lection being placed at Kensington ; if united in 
one whole and properly displayed, it would ap- 
pear what it is, not only one of the most select 
and valuable, but also one of the larger European 
galleries ; and it is yet only in its infancy: it 
was first opened to the public on May 10, 1824, 
with 38 pictures, just one more than the Va- 
tican possesses at this day. Edinburgh and 
Dublin have also now their national galleries, 
and England possesses also the public collec- 
tions at Hampton Court and ^Dulwich, besides 
the valuable royal gallery at Windsor, and 
the private galleries of the duke of Suther- 
land, the marquis of Westminster, the earl of 
Ellesmere, and others, The Borghese Gal- 
Jary, a collection of up’wards of 500 valuable 
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pictures, and the Esterhazy and Lichtenstein 
collections at Vienna, are perhaps the best pri- 
vate galleries. The Vatican at Bome and the 
British Museum possess the largest and most 
valuable galleries of sculpture. 

Gallery. In Fortification, a covered pas- 
sage, sometimes constructed under the counter- 
scarp and loopholed. 

Galleet. In Mining, a passage leading in- 
wards from the entrance of the mine. 

Galley (Fr. galore). A low-built vessel 
propelled by sails and oars, either on a single 
tier, or on tiers of benches one above the other. 
The war vessels of antiquity were all galleys. 
Among the Greeks those chiefly mentioned are 
the pentecontori, which appear to have had fifty 
oars disposed in a single tier ; and the triremes, 
vessels with three banks of oars. [Texbemb.] 

_ Galleys were likewise employed by the mari- 
time nations of the middle ages in the Mediter- 
ranean. Their nse in naval war hardly ceased 
until the end of the seventeenth century; and 
the Venetian republic, down to the period of 
its extinction, always maintained a number 
of war galleys. The Venetian galleys had a 
single tier only, and all modem galleys followed 
the same construction. These were formidable 
vessels in a calm, but unfit for a rough sea. 
The Venetians had also a large high-pooped 
sort of galley called galeazza^ whence the word 
gaUeass and galUott ‘in old English writers. 

Thename^a/Zfiyis also appliedtosomeof the 
smarter boats of a ship of war, as the. admiral's 
gallcg, the captaivCs galley. The latter is a 
han^ome and very swift boat, propelled by^six 
alternate oars, handled by a picked crew. The 
gcdl^ in a ship is the place where cooking is 
carried on : it is in the forepart of the vessel, 
on one of the lower decks. 

The punishment of the galley i. e. the em- 
ployment of condemned criminals in the toil- 
some employment of rowing them, is said to 
have originated under the Greek empire. It 
was used by all the nations bordering on 
the Mediterranean. In France, under the old 
jurisprudence, the punishment of the galleys 
was the severest of secondary penalties. 
About the end of the reign of Louis XIV., 
when galleys themselves began to be disused, 
the galley slaves were employed in hospitals, 
public works, &c.; and the name of the punish- 
ment was changed by the Constituent Assembly 
(1798) to travaux forciSf compulsory labour, 
whence the word fargat for a criming so con- 
demned. Under the code of the empire the 
punishment was accompanied with forfeiture of 
property, infamy, and branding. By an alter- 
ation of the law effected in 1832, the brand 
was abolished; and the criminals, who had 
hitherto been intermingled in the three penal 
fortresses (Toulon, Bochefort, and Brest), were 
classified. Toulon was appropriated to those 
condemned for ten years and under; Brest, 
to those from ten to twenty; Bochefort, to 
persons condemned for life. The name hagnt^ 
applied in France to prisons in which those 
condemned to compulsoiy labour are confined. 
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is derived &om the famous Bagnio prison at 
Constantinople, so called on account of some 
baths situated there. The principal crimes 
now punished in this manner by the French 
law are — some acts of violence against the go- 
vernment or public law; coining or forgery; 
assaults followed by death on legal officers; 
murder, unless under aggravated circumstances; 
rape, abduction, burglary, highway robbery, 
penury, &c. 

Gaxi^t. In Printing, pieces of thin board 
or metal of different sizes, with ledges about 
three-fifths of the height of types, for receiving 
the matter as it is composed, and for affording 
a level on which to make it up into pages. 

Galli. In Eoman Antiquities, priests of 
Cybele, at Eome. The origin of the word is 
uncertain, but they are said to have been so 
called from the river Galina in Phrygia, whence 
the worship of the goddess was introduced into 
Kome B.o. 204. (Liv. xxix. 14.) These priests 
were always eunuchs (Lucretius ii.) ; and 
being chosen from a low class, were, unlike all 
other priests, allowed to beg on certain days. 
(Cic. Be Legibus ii. 9.) In their rites they 
resembled the Cortbantes, I)ACTViii and Cu- 
KBTBS [which see]. 

Gallic Acid. An acid obtained from galls 
and some other vegetable astringents. It ii 
white, crystalline, and soluble in water and 
alcohol. It gives an inky-blue colour with a 
persalt of iron, hut no precipitate with gelatine, 
which distinguishes it from tannic acid. When 
heated to about 415®, it is resolved into car- 
bonic acid and ^yrogalUc acid] this latter 
acid is largely manufactured for the purposes 
of photography. 

Oallican Clmrcli. The distinctive title of 
the Eoraan Catholic church in Prance, which 
maintains a certain degree of independence in 
respect of the Eoman see. The liberties of th< 
Galilean Church, first asserted in the Pragmati< 
Sanction (1438), were defined and confirmed 
in the Quatuor Propositiones Cleri Gallicani, 
promulgated in 1682. The occasion of this 
declaration was a dispute between Louis XTV. 
and Pope Innocent XI. concerning the right 
long practised by the French kings of occupyihg 
in their own persons the inferior preferments 
of a diocese which lapsed during the vacancy 
of the see. It was .then determined by an 
assembly of the French clergy, that the pope 
has no temporal, bnt only spiritual rights, as 
the vicegerent of Christ: that even these are 
limited % canons and coimeils : and that the 
decrees of the holy see axe subject to reversal 
upon the decision of the clergy in general 
{Beolaration of the French Clergy concerning 
Ecclesiastical Power, drawn up by the famom 
Bossnet, bishop of IVteaus:, in the assembly 
convoked by Louis XIV. in 1682.) "While, 
however, it asserts this liberty in speculative 
points, the Galilean church does not differ from 
the Eoman in any points of faith. It has, how- 
ever, always been the object of the 'Jesuits, anf 
that large party, both of clergy and laity, wb 
have sided with them, to bring the church in 
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'ranee more closely into submission to the see 
if Eome. The Jansenists ; the great legal body, 
headed by the parliaments ; and many of the 
leading divines of that church, such as Fleury 
and Bossuet, were arrayed on the other side ; and 
the struggle continued with more or less vehe- 
mence through the eighteenth century. The 
suppression of the Jesuits appeared for the time 
XD give the victory to the Gallican side. But it 
may be said to have suffered, in the eyes of the 
Catholic public in general, a veiy severe defeat 
when, in^ the earjy part of the Eevolution, its 
leaders sided to a considerable extent with the 
party of progress, and accepted the ‘civil consti- 
tution’ of the clergy. The period of lowest ex- 
“‘ernal power of the church in France was that 
)f the revival of what are commonly called 
Ultramontane opinions in the church of Eome ; 
those, namely, which exalt most highly the 
papal power, Jind are most opposed to the exist- 
ence of anything approaching to national and 
independent churches or branches of the church 
within the communion of Eome. Accordingly, 
the concordat effected by Napoleon I. with 
Eome, although it established a church, in the 
political sense of the word, dependent on the 
State, yet in no degree tended to reconstitute 
that Gallican church which the great divines 
of the age of Louis XIV. had endeavoured, with 
some success, to build up. Since that time 
the Ultramontane school appears to have ac- 
quired still more decided mfluenee among the 
dergjr of France. 

Gallicism. Literally, a phrase or construc- 
tion peculiar to the French language, but used 
generally to denote such phrases or modes of 
speech in English as are formed after the French 
idiom. 

Galllcola (Lat. galla, a gall ; colo, I inhabit). 
The name of a family of Pupiparous Hymeno- 
pterans, including those of which the larvae 
inhabit the galls or vegetable excrescences 
caused by the perforation and oviposition of 
the parent insect. 

Gallinaeeans, Gallinacea (Lat. gallus, 
a cock). [Easoebs.] 

Gallinule or Water-ben. The type of 
the subgenus QrallinvXa, now dismembered 
firom^ the FhtUca of Linnaeus, which term is 
restricted in modem systems of ornithology to 
the Coots proper. 

Galliott. A stroing and cumbrous bluff- 
bowed vessel used by the Dutch, having a main 
mast and a mizen mast, usually close aft, 

Gallizenlte. A mineialogical synonym of 
Titanite. 

Gallon (Old Fr. galon). An English mea- 
sure of capaciiy. By Act of Parliament the im- 
perial gallon is to contain 10 lbs. avoirdupois 
of distilled water, weighed at the temperature 
of 62® of Fahrenheit, the barometer standing 
at 30 inches. This is equivalent to 277*274 
cubic inches. The old English gallon, wine 
measure, contained 231 cubic inches ; beer 
measure, 282 cubic inches. [Measxjebs.] 

Gallotannic Acid. The tannic acid, or 
astringent principle of nut-galls, obtained on 
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percolating galls with washed ether and era- j 
porating the aqueous portion of the percolate. 
It forms an insoluble compound with gelatine, 1 
the formation of which is the chief feature in 
the operation of tanning hides to form leather. 
Its combination with iron forms the basis of 
black writing inks. [Tannin,] 

Gallowsblts. On Shipboard, consist of a 
stout wooden framework for the support of 


spare spars. 

G-ally-worm. [Iimis.] 

Galt. [Gault,] 

Galvanism (from Galvani, professor of 
anatomy at Bologna, the discoverer of some of 
the phenomena connected with this form of 
electricity in the year 1790). Under this term 
are frequently included the phenomena of Vol- 
taic Electricity [which see]. We shall here 
limit it to the apparent evolution of electricity 
by the contact of different metals ; this is best 
observed by the muscular contractions which 
are produced in the leg of a frog recently killed, 
when two different metals, such as zinc and 
silver, tin and gold, &e., one of which touches 
the crural nerve, and the other the muscles, are 
brought into contact. Every time the metals 
touch each other, the limb becomes powerfully 
convulsed ; and if the experiment he made with 
a dead rabbit, one of the metals being in 
eontact with the brain, and the other with the 
muscles of the extremities, the whole body of 
the animal is strangely agitated. Similar ex- 
periments have been made upon the bodies of I 
criminals shortly after execution. These re- 
sults, which hare till lately been considered to 
depend upon the effects of electricity excited by 
the contact of the metals upon the nervous and 
muscular systems, led Volta to his celebrated 
researches, which terminated in the discovery 
of the Voltaic batterg. Nearly all the cases, 
however, of the apparent production of electri- 
city by contact have been satisfactorily traced 
by Faraday to chemical action. [Voltaic 
Battery.] 

Galvanometer. An instrument for ascer- 
taining the presence and estimating the amount 
of a current of electricity, especially galvanic or 
^ j voltaic electricity, by the de- 

? 9 viation which it occasions in 

n the magnetic needle, Thesim- 
plest form of galvanometer is a 
magnetic needle poised upon a 
point, and surrounded, by one 
or more coils of copper wire covered with silk, 
the ends a and b either being left free, or termi- 
nating in two small copper cups containing mer- 
cury, for the convenience of communication with 
the source of electricity. When this needle is 
placed parallel to the coil, and in the magnetic 
meridian (as represented in the above figure), 
it immediately deviates when the electric cur- 
rent passes through the coil ; and the deviation 
is either to the east or the west, according 
to the direction of the current. [Eleoteo- 

lAAGNETISM.] 

Sometimes the needle is surrounded by two 
“eparat© coils of wire, through which two 
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oled:ric currents can be made to pass in different 
directions ; the deflection of the needle then 
indicates the comparative strength cf the two 
currents which axe tending to deflect it in 
opposite directions. Such an instrument is 
termed a diffemitial galvanoimter. Becently 
a very sensitive galvanometer has been devised 
by I^of. William Thompson: it has a small 
mirror attached vertically to the axis, and upon 
this mirror a beam of light is thrown, which being 
received upon a screen at the distance of severfu 
feet from the instrument, magnifies any de- 
flection of the needle enormously; since the 
beam reflected from the mirror not only acts 
like an arm of the same length, but also travels 
with twice the angular velocity of the mirroi*. 
This form of instrument is termed a reflecting 
galvanometer, 

Galvanoacope. An instrument for de- 
tecting slight currents of electricity. Its con- 
struction is the same as that of the galvano- 
meter; but, being merely a qualitative in- 
strument, it has no provision for measuring 
the angle of deflection of its magnetic needle. 
[Galvanometer.] 

Gamba (Lat.). A technical term in Mam- 
malogy, applied, by Illiger to the elongated 
metacarpua or metataraita of the Euminants and 
Solipeds. 

Gambir. An astringent drug obtained from 
Umaria Gambir, and used as a substitute for 
Catechu. 

Gambog’e. A yellow gum resin much used 
as a pigment, and in medicine as a drastic and 
nsuseating purge. That which is imported from 
Ceylon in cakes rolled up in flag leaves, is 
the produce of the Garcinia Cambugia, That 
of Mysore is said to be the produce of <r. Vic- 
toria ; while that of Siam has been ascertained 
to come from a variety of G, Morelia, 

Game Xiaws. The principal statutes re- 
lating to game now in force, are the 7 & 8 Geo. 
IV. c. 29, the 9 Geo. IV. c. 69, and 1 & 2 Wm. IW 
c. 82, by which last statute important changes 
have been made. By the common law, which 
followed the old forest law, as introduced into 
this country by the Normans, all game was the 
property of the king; no person whatsoever 
could enjoy the diversion of sporting, unless 
authorised by royal grant of a chase or free 
warren ; and to kill a deer was deemed almost 
as heinous an act as to kill a man. But although 
at common law no persons could with impunity 

game, yet those were exposed^o the additions^ 
pains and penalties of the statute law who com- 
mitted this offence not being possessed of a 
certain rank or dignity, or of a certain amoimt 
of landed^ property. Strictly speaking, then, 
the superior conditicm in life of a party con- 
stituted the ^ound of his exemption from 
additional punishment, and not^ as commonly 
supposed, a qualification to do that which was 
altogether interdicted, whether to the peer or 
the peasant But the aggravated offence under 
the statutes; nameljr, that of sporting without 
rank or fortune, being in later times severely 
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Tisited, wliile the original oiSence at common i 
la-w was passed over, rank and fortune were, in 
the end, looked upon as a qualification ; and a 
freehold estate of 100^. a year, or leasehold 
for 99 years of 160^. a year, or being the son ' 
and heir apparent of an esquire or person of 
superior degree, were accounted as so many 
qualifications. The statute law prohibited any 
persons whatsoever, whether qualified to kill 
game or not, from making it the subject of sale 
or merchandise. 

The principal alterations in the law made 
by the last Act above mentioned are, first, 
that all quaHfications are done away with, 
and that any person taking out a proper cer- 
tificate may kill game on his own land, or that 
of another person, with his leave ; and secondly, 
that every person having such a certificate may- 
sell game to any person licensed to deal in it 
according to the Act, who again is at liberty to 
retail it without restriction. 

Most trespasses and ofiences relating to game 
are punishable upon summary conviction, before 
magistrates. The most serious of these offences 
is what is called night poaching. After two 
convictions before a magistrate for this offence 
it becomes a misdemeanour, to be proceeded 
against by indictment, and punishable by 
transportation for seven years, or imprisonment 
and hard labour. hTight poaching committed 
by three or more persons in company together 
is a misdemeanour in the first instance, and^ 
punishable by transportation for fourteen years,* 
or imprisonment and hard labour. By the 
last ‘Act for the Prevention of Poariiing,’ 
25 & 26 Viet. c. 114 (1862), power is given to 
constables to search for game without warrant 
in certain cases, and to detain the game, the 
party who is found to have uula-wfully tak 
it being liable to fine. For the purposes of 
this Act, the word game is defined to include 
hares, pheasants, partridges, woodcocks, snipes, 
rabbits, grouse, black or moor game j besides 
the eggs of several of these birds. 

Gaines (A-Sax. gaman, sport). G-ames 
have been resorted to in all ages, and among all 
nations, for the purpo.ses of mental or physical 
exercise or amusement. The games of the an- 
cient Greeks ware religious solemnities, which 
brought the citizens of all the independent 
states of Greece in contact ; and these festal 
communions {-naviiiyipHs) served as the most 
popular bonds of social union among aU who 
bore the Hellenic name. The four principal 
games were, the Olympiast, Pythiak, Hemban-, 
and Isthmian- [which see]. (Wachsmuth’s 
Historical Antiquities of the Greeks., ch. i. part 
ii. s. 22 ; Grote’s History of Greece, part ii, 
ch. ii. See also the treatise of Barbeyrac on | 
the MoreJAty of Games^ 

Ckuning. In Law, aU common gaming- 
houses are nuisances in the consideration of 
English law. The first statute against public 
gaming is the 33 Hen. VIII. c. 9. By 9 
^ne c. 54 securities given for the repayment of 
money lent for purposes of gaining are void ; 
and any person losing and paying 10^. at one 


sitting may, -within three months, recover the 
same, -with costs, in any court of record. By 
5 & 6 Wm. IV. c. 41 if any person make, draw, 
or execute any note, bill, or mortgage for a 
gaming debt, and actually pay to any endorsee, 
holder, or assignee of such note, bill, ormortgage, 
the sum thereby secured, or any part thereof, 
such money shall be deemed to he paid on 
account of the person to whom such note, bill, 
or mortgage was ori^naily given (upon the 
illegal consideration), and shall he deemed to 
be a debt due from such last-mentioned person 
to the person who shall so have paid such 
money, and shall be recoverable by action at 
law in any court of record. (See also 17 & 18 
Viet. c. 38.) But gaming, as a public offence, 
had never been satisfactorily dealt with until 
the Act 8 & 9 Viet. c. 109 (1846), which gave 
the power of summary conviction against per- 
sons engaged in keeping and managing puhHc 
gaming-houses. In France, where the privi- 
lege of keeping such houses had been farmed 
by a company for 6,000,000 francs annually, 
public gaming-houses were suppressed by the 
law of July 22, 1836, from January 1, 1838 ; 
and this example has been followed by most of 
the chief continental states, so that they now 
exist only in some small principalities, chiefly 
German, where the government has not yet been 
able to make up its mind to the loss of income 
which their abolition would occasion. 

Gamma-ftinetlon. The name sometimes 
given to the definite integral 


jT 






for which Legendre in his Eaerezees du CalcvA 
Intkgral, vol. ii, used the symbol r (w), and pro- 
posed the name of second Eulerian integral, 
Euler having first examined its properties. 
These properties are very remarkable, and the 
more important since a great many definite 
integrals may be expressed by means of the 
gamma-function. For positive values of n it 
can easily be sho-wn, by integrating by parts, 
that r (j^ + 1) =n€(n), and since, manifestly, 
r(l)=l, it follows that for positive integral 
values of n, 


r(»+l)=sl . 2. 3.. 


When » is a proper fraction, the foUo-vring 
relation exists; 


sin nir 


and gives, for n =^, the value r (|)=b 
It may further be remarked that when n 
•=1’4616821461 . . . , r (u) has the mini- 
mum value 0-8866031944. Legendre, in his 
Exercices, gives a table of Sie values of 

log r j integral -values of n 

between 1,000 and 2,000. Gauss, Lagrange, 
Jacobi, Dirichlet, and several other modem 
writers have contributed papers on the proper- 
ties of this important transcendental function, 
GammarineSf Gammarina (Gr. Rig.- 
jMpos, a lobster). The name of a family ot 



GAMMONING 

AmpHpodous Crustaceans, haTing the genus 
Gammarua, or the saud-hopper, as the type. 

Ctommoaittg’. The rope bj which the 
bowsprit is bound firmly down to the cutwater. 
The object of the gammoning is to exercise 
a pressure opposite to the upward pressure of 
theforestays and jibs. The ropes of the gam- 
moning exejra^pp^ to render them as taut as 
possibk. 

Cramomorplilsm (Gr. to marrf/, 

and fioptffii, shape). That stage of developement 
of o^nised beings in which the spermatic and 
genninal elements are formed, matured, and 
generate^ in preparation for another act of 
fecundation, as the commencement of a new 
genetio cyde, []?BOT<aconPxio and Oatbo- 

KOEPHIC.] 

Gamut or Gamma Tit. In Music, a scale 
whereon the musical notes are disposed in their 
several orders. Its invention is attributed to 
Guido Aretino, a monh of Tuscany ; it is also 
cslled the harmonical hand, Guido having made 
use of the ^re of the ^nd to demonstrate 
the progression of his sounds. 

Ckuidbarva. [Gabtaubs.] 

GangUon (Gkr. yiyy\iov, a Jenot). Ad. en- 
largement in the course of a nerve. A tumour 
inue sheath of a tendon. 

Ganglionetiru (Gr. ydyyMou, and vevpoir, 
a nerve). A name applied by Eudolphi to the 
Molluscous and Articulate divisions of the 
animal kingdom, which are characterised by a 
ganglionic type of the ne^ous system. In the 
articulated gan^ated animals the ganglia are 
always disposed symmetrically along the middle 
line of the body, and brought into communica- 
tion by a double chord : mese have therefore 
been termed SmogaT^liata. In the MoUusca, 
on the contrary, the ganglions are dispersed, 
and placed at a distance firom each other and 
from the mesial plane, and are frequently un- 
symmetrical in their arrangement: these have 
therefore been termed Eeterogangliata. 

Ganglionic Staructare (w. ydr^yXiov). 
In Anatomy, gan^ions are enlargements in the 
course of nerves resemblm^ knots. Physio- 
logically, the name is applied to collections of 
vesicular matter which are centres of nervous 
power to the fibres connected with them. The 
ganglionic sjystem consists of: 1st, the gan- 
glionic pori^n of the ^inal nerves ; 2nd, the 
mtemal ganglionic or sympathetic nerves, with 
their intcavertebral connections, or the nerves 
regulating both the motions of the internal 
muscu^ organs, as the hearl^ stomach, intes* 
tines, &C., and the secretions, nutrition, ab- 
sorption, &c. The ganglionic structure in the 
brain is frequently termed grep matter, as 
opposed to the white matter, or nerve fibres. 

Gangrene (Gr. ydryypaara, from ypdu, 
ypedtw, to feed upon, from its eating away the 
tissues). This term is used to denote a condi- 
tion of the soft parts of the body closely ap- 
proaching to death ; the term sphaedue (w. 

being more properly applied to ab- 
solute death or mortification. 

Gangrene maybe moist or dry. The former 
10 


GAOL 

is characterised by the escape of serum into 
the part> and by extravasation of blood, which 
coagulates and blackens. Gases are given out, 
and vesicles containing these gaseous results of 
decomposition appear on the skin, raising the 
cuticle ; these are called pUyciana. [Phltc- 
TiBBA.] Dry gau^ene may be j^arded as 
the result of arterial disease. It is generally 
observesl in advanced age, though exceptional 
cases have been recorded in earher life. It is 
best exemplified when gradual ossification of 
the small arterial trunks occurs ; pain, heat, and 
redness being the first symptoms, after which 
the parts become gradually black and dry. 
The hands, forearms, and the feet are ohiefiy 
affected. It is this ^ form qf gangrene which 
is produced by the ingestion of ergot of lye. 
[Eegotism.] 

Gaugue. The mineral substances which 
accompany metallic ores in the veins of rocks. 

Gangway. The opening in a ship’s bulwarks 
by which personsareintended to enter the vessel 

Gannet. [Palbcabus and SuLA.j 

Gauooepbala haire, and ne^dKi/i, 

head). An order of fossil Beptiles distin- 
^ished by the sculptured and external po- 
lished or ganoid bony plates with which the 
entire head was defend^. These include the 
post^orbiial and sup&ri&inportd plates, which 
roof over the temporal fossoe. There are no 
occipital condyles. The teeth have convexging 
inflected folds of cement at their basal milf. 
The notochord is persistent; the vertebral 
arches and peripheral elements are ossified ; the 
pleurapophyses are short and straight. There 
are pectorm and pelvic limbs, which are na- 
tatory and very small ; larf^ median and lateral 
ihroaipHatet', scales small, narrow, subganoid; 
traces of branchial arches. The oi^er is found 
tiiroughout the series of carboniferous rocks ; 
and, so far as present palseontological know- 
ledge extends, the ganocephalous reptiles were 
amongst the first to appear on our planet. 
[AACBBaOSAPRUS.] 

Ganyinedes (Gr. Ta3>vg.i\brii). In the Ho- 
meric Mythology, a son of Tros and OallirhoS, 
and brotner of Ilus. Being the most beautiful 
of all mortals, he was taken by Zeus to be his 
cupbearer and to live among the gods on Olym- 
pus. Later writers added that he was borne 
aloft to heaven on an eagle sent by Zeus. 

Gaol (Fr. geole, Ital. galola — ^for ^bbiola — a 
cq^e,firomLat.caTea). A prison. The present 
law rdating to thebuilding, repairing; ana main- 
taining of gaols and houses of correction is 
related by the statutes 4 Geo. IV. c. 64, 5 Geo. 
Iv. c. 12 and c. 86, and 2 & 3 Viet. c. 66 (1839), 
the latest Act on subject. No gaol can be 
erected under any less authority than that of 
an Act of Parliament There must now be 
at least one common gaol and one house of 
correction in every county. Gaolers are ap- 
pointed by the high sheriff; by 4 Goo. Iv. 
they are forbidden to exercise any other trade 
or office, and must reside within the prison. 
As to the discipline and management of gaols, 
see Paisob. The oo^nmission of gad ddivery 



QAPE 

is one of those held by the Judges of the supe- 
rior courts to enable them to try and discharge 
prisoners in the gaols of counties •which ^ey 
Tisit at the Assizes [which see]. 

Crape. In Ornithology, the opening between 
the mandibles of birds. 

Garancine. One of the colouring matters 
derived from madder. 

Garoinia (after Dr. Garcia, an Oriental 
traveller). This genus of OlusiaoetB yields the 
Mangosteen and Gamboge. The plant which 
produces the Mangosteen is eaUed G. Mango^ 
stana ; and the fruit itself, about the size of an 
orange, has a thick rind enclosing a juicy pulp 
having, writes Dr. Abel, ‘the whiteness and 
solubility of snow, and a refreshing delicate 
delicious flavour ’ compared to that of a com- 
pound of pineapple and peach. Gamboge is 
the yellow gum resin of G. Cambogia and G. 
•pictoria^ and of a pedicellate-flowered variety 
of G. Morelia. It is chiefly imported from 
Siam by way of Singapore. [Gamboge.] 
Gardant or Guardant (Fr.). In Heraldry, 
a terra applied to a beast when represented full- 
faced, as looking at the spectator. Re-guardant, 
when looking backwards. 

Garden (Fr. jardin, Goth, gards, Lat. hortus, 
Gr. x^P^os). A piece of ground, attached to 
a house, and enclosed, in which are cultivated 
various vegetables, fruits, and flowers. In the 
infancy of civilised society, all these were cul- 
tivated in one enclosure ; but as mankind ad- 
vanced in civilisation and refinement, and the 
number of plants to be cultivated increased, it 
became necessary to adopt separate depart- 
ments; and culinary vegetables came to be 
cultivated in the Kitchen garden, fruits in 
the Orchard, flowers in the Flower garden, 
ornamental trees and shrubs in the Shruhbeiy 
or Pleasure grounds, and timber trees in Plan- 
tations, Woods, and Forests. [Gaedening.] 
Gardenia (aftCT Dr. Garden of Charleston), 
This genus of will he most familiar 

to ordinary readers through the Cape Jasmine, 
as it is called, G. jhrida and G. radicans^ both 
beautiful evergreen stove-shrubs with jasmine- 
scented flowers, of which the double form is 
that most commonly seen. There are many 
species known, very varied in character. G. 
gymm^efra and G. Iv/^da of I n dia yield a fra- 
grant resin like Elemi. 

Gardening:. The art of cultivating a 
garden comprehends a great variety of objects. 
[Garden.] All these are generally included 
under the following heads: Horticulture, or 
the culture of culinary vegetables and fruits; 
Floriculture, which includes the culture of orna* 
mental and curious flowers, shrubs, and trees ; 
Arboriculture, which implies the culture of 
trees or shrubs used for various purposes in the 
arts and in general economy ; and Landscape 
Gardening, or the general disposition of the 
scenery or landscape about a country residence, 
[Hor.ticuIiTitb'b ; Botanic Garden; Arboei- 
cuLTXJKB ; and Landsoaee Gardening-] 
Gargoyle. [Gtiegotlb.] 

Garlic (A. -Sax. garleae). The bulb of 


GARTER, ORDER OF THE 
AUiuin saiimm, used in eookeiy, and having 
what is called the alliaceous odour and flavour 
veiy strongly developed. 

^ GarltCy Oil of. This oil is obtained on 
distilling garlic with water. It has a yellow 
colour and an acrid disagreeable smell and taste. 
It is the sulphide of the radical allyl. 

Garnet (Ital. granata, from the resemblance 
of its red colour to that of pomegranate seeds). 
A mineral of which there are several varieties. 
They are aU silicates of diffeijeDt bases, which 
have been divided into the following six sub- 
species: 1. Alumina-lime Garnet, consisting of 
silicates of alumina and lime, and comprising 
Cinnamon-stone or Essonite, Grossular or 
Wiluite, Romanzovite, TopazoHte, and Suc- 
cinite ; 2. Alumina-magnesia Garnet, composed 
of silicates of alumina and magnesia ; Black 
Garnet from Arendal ; 3. Alumina-iron Garnet 
consisting of silicates of alumina and iron, and 
comprising AUochroite, Almaudine or Precious 
Garnet, and common Garnet; 4. Alumina- 
manganese Garnet, consisting of silicates of 
alumina and manganese [Spbssabtine] ; 6. 
Iron-lime Garnet, composed of silicates of iron 
and lime, and including Aplome, Colophonite, 
Melanite, and Pyreneite; 6. lime and Lime- 
chrome Garnet or Ouvarovite, composed of 
silieates of lime and oxide of ehrome. 

. The Precious Game t is employed in j ewellery^ 
while coarse Garnets are used instead of Emery 
for cutting gems and polishing metal and stone. 
[Pyropb.J 

Garnlshxneiit. In Law, a warning or 
notice given to a party to appear in court or 
give information. This technical term is •used 
only in one or two instances. Thus garnish- 
mmt or warning is given to a third person, in 
whose hands money is attached within the liber- 
ties of the city of London by process out of the 
Sheriff’ Court, who is termed a garnishee. 

Garotte. [Gaeeotb.] 

Garrison (Mod. Ijat. gaflnitio, military 
stores, ^ 0 . ; Fr. gamison). A body of forces 
disposed in a fortress to^ defend ft against the 
enemy,' or to keep in subjection the inhabitants 
of the town where it is situated. A place 
where troops are quartered in barracks is called 
a garrison, to distinguish it from a camp or 
cantonment. 

Garrote or Garotto. A mode of capital 
punishment employed in Spain. The criminal is 
seated on a stool •with his back to a stake. A 
tight collar is passed round his throat, of which 
the ends nearly meet ; the executioner, standing 
behind him, twists them closer by means of a 
screw : the death is instantaneous. 

Garryaceee (Gar^a, one of the genera). 
A small order of diclinous Exogens, typical of 
the Garryal alliance, and distinguished from 
HeVmngiacece by the amentaceous flowers and 
opposite exstipulate leaves. Garrya elliptica is 
an ornamental evergreen shrub. 

Garter. In Heraldry, the moiety or half of 
a bend. 

Garteri Order of the. The commonly 
received story, which attributes the origin of 
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this illustrious order to the dropping of the 
countess of Salisbury’s garter, is contradicted by 
many recent writers, who attribute its institution 
to Richard I., who tied thon^ of leather as 
marks of distinction round the legs of several of 
his officers at the siege of Acre. In the opinion 
of Dr. Meyrick {On Armour ^ vol. ii p. 54), 
the garter is nothing more than^ a symbol of 
unity. The order was, however, either founded 
or restored by Edward III., and, according to 
general opinion, either in the year 1344 or 1350. 
The first of these dates was that of a festival 
in which the king formed himself and his 
associates into a company, under the patron^e 
of St. George ; but nothing is said respecting 
the garter until the latter year. The statutes 
of the Grarter have been revived and augmented 
by Henry V., Henry VIII., and ‘George III. 
in 1805. It was generally called the Order 
of St. Geoi^e until the reign of Edward VI. ; 
St. George of Cappadocia, the tutelar saint of 
England, being likewise patron of this order. 
It originally consisted of twenty-six knights, 
the king being the chief; and the same number 
is stiU. retained, with the addition of princes 
of the hlood-royal as supernumeraries. In the 
beginning of the present century, it was esti- 
mated that eight emperors and twenty-eight 
foreign kings had been members of it The 
number has since been much augmented. It 
is the most ancient of all the lay orders of 
chivalry, and may rightly be accounted the 
noblest in the world. The college of the order 
is held at the chapel of St George, in the castle 
of Windsor. The vestments and ensigns of 
the order are, the mantle of blue velvet, changed 
to pui^le by dueen Elizabeth, but restored to 
the originsd colour by Charles I.; the sur- 
coat of crimson velvet; the hood, which is now 
fixed to the mantle, a cap of black velvet with 
an aigrette of heron’s feathers being worn on 
the head instead of it ; the collar of gold, com- 
posed of twenty-six pieces made to resemble 
garters, with the badge of the order (the figure 
of St. George and the Dragon) pendent ffiom it; 
and the garter of blue velvet. The lesser 
George, as it is called, is attached to a blue 
ribbon, passing from the left shoulder to the 
right hip. The officers of the order are : the 
prelate (the bishop of Winchester for the time 
being) ; the chanc^lor (the bishop of Oxford); 
the register (the dean of Windsor) ; garter kin^ 
at-arms (this officer combines two functions, 
being hearald to the Order of the Garter, and 
also principal king-at-arms, the highest officer 
of the Heralds’ College under the earl marshal); 
and the usher or black rod. It has also a dean 
and twelve canons, &c., with twenty-six pen- 
sioners, or poor knights. The most authentic 
work on the Order of the Garter is that of idle 
learnt antiquary Elias Ashmole. 

Gas (probably from the German geist, or 
spirit). This term is applied to all permanently 
elastic finids, or airs differing ffiom atmospheric 
air. 

Gas Fittings. The different contrivances 
for the application of gas lighting, consisting of 


the pipes and services, the meter, the various 
burners, such as the batawing, fishtail, cock- 
spur, argand, sun burners, &c. The pipes are 
either of cast iron, when their dimensions ex- 
ceed three inches in diameter, or they may be 
either cast or wrought iron of two inches in dia- 
meter: they are made of wrought iron when 
they are from two inches to half an inch dia- 
meter; and of pewter or of tin, when smaller 
than half an inch, or when let into plastering. 
In Paris, the service pipes are made almost 
entirely of lead. Copper pipes must be carefully 
avoided, as the gas not only corrodes them, 
but also forms an explosive compound with 
the copper. The meters may be either the 
wet or dry gas-meter. Of these, the former 
are more likely, at first, to mark against 
the company, and the latter to do so in 
the course of time. The burners are usually 
made hatstoing when they have to be exposed 
to the effects of sudden gitsts of wind (as in 
street lamps, open lights, &c.); the batswing 
is composed of a nipple, across which a narrow 
slit is formed, through which the gas escapes 
in a thin flame ; they are made fishtail when 
common gas is burnt without much care, and 
consist of the nipple pierced with two openings 
placed so that the jets cross one another; or 
they are made cockspur^ which is a simple jet 
proceeding from the extremity of the nipple. 
The argand burner^ of which Leslie's burner is 
an ingenious modification, is a ring pierced with 
holes, and surrounded with a glass shade, so 
that the supply of air may be regulated, and 
the light steadied ; the sun burner is composed 
of fishtails, surrounded with a double cone, 
so contrived that the passage of air shall be 
uninterrupted round the fiame, and a free 
egress offered to the ventilation. The skill of 
the gas-fitter must be shown in the adaptation 
of these various burners to the positions where 
they may be required ; it being observed that 
they are all adapted to produce their best results 
when the pressure of the gas is equal to that 
of a column of water of one inch in height. 

Gas Zllumination. Under the head of 
CAitBiraBTTED Hydrogek we have adverted to 
two gaseous compounds of hydrogen and car- 
bon which perform an important part in the 
economy of gas illumination. There are several 
other analogous compounds, which are produced 
in various relative proportions during the de- 
structive -distillation of pit coal, and which, 
therefore, are more or less concerned in the 
history of ^ coal gas, which, as far as gas illu- 
mination is in question, may be defined as a 
mixture of many hydro-carburetted gases and 
vapours with a considerable volume of other 
gaseous bodies, among which free hydrogen 
and carbonic oxide are the most important. 

The application of the gases pimuced from 
the destructive distillation of pit coal to ttie 
purposes of illumination is of modern in- 
vention; but the germ of it may be traced 
back for more than a century. The first- 
authentic record of a permanent elastic and 
inflammable gas from coal occurs in the 
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I^MlosopMcal 'Dransactioois for 1789, in which 
there is a paper hy the Rev. Dr. Clayton, 
describing the method of filling bladders with 
what he calls the spirit of coal, obtained by 
distilling coal in a retort upon an open fire. 
He says: ‘I filled a good many bladders 
therewith, and might have filled an incon- 
ceivable number more, for the spirit continued 
to rise for several hours, and filled the bladders 
almost as fast as a man could have blown them 
with his mouth, and yet the quantity of coals 
distilled was inconsiderable. I kept this spirit 
in the bladders a considerable time, and en- 
deavoured in several ways to condense it, but 
in vain; and when I had a mind to divert I 
strangers or Mends, I have frequently taken 
one of these bladders, and pricked a hole 
therein with a pin, and compressing gently the j 
bladder near the flame of a candle, till it once i 
took fire, it would then continue flaming till all ; 
the spirit was compressed out of the bladder ; I 
which was the more surprising, because no one 
could discern any difference in the appearance 
between these bladders and those that were 
filled with common air.’ Dr. Clayton seems 
also to have observed those curious phenomena 
which have since excited so much attention 
under the terms exosmose and endosmose ; for be 
goes on to say that he found ‘ that this spirit 
must be kept in thick bladders, as in those of 
an ox or the like ; for if I filled calves’ bladders 
therewith, it would lose its inflammability in 
twenty-four hours, though the bladders became 
not relaxed at aU.’ 

Dr. Hales (in his YegeiaUe BtaUcs') and Dr. 
■Watson (in his Chemical Essays) have each 
noticed the properties of the gas from coal; 
but it was not until the end of the last century 
that the practicability of substituting coal gas 
in place of other inflammables, for the lighting 
of streets and buildings, became an object of 
attention. 

The idea of applying coal gas to economical 
purposes seems :^st to have occurred to Mr. 
William Murdoch, of Redruth, in Cornwall, in 
1792. His apparatus consisted of an iron re- 
tort, and iron and copper tubes, through which 
the gas was conducted to a considerable distance, 
and was there, as well as at intermediate points, 
burnt through apertures of various forms and 
dimensions ; he also washed the gas with water, 
andusedothermeansforitspurification. In 1798 
Mr. Murdoch constructed a large and improved 
apparatus for the purpose of lighting Boulton 
and Watt’s celebrated factory at Soho, near 
Birmingham, which, on the occasion of the 
peace in 1802, was publicly illuminated by the 
same means. (‘ An Aceonnt of the Application 
of Gas from Coal to Economical Purposes,’ by 
!Mr. W. Murdocli, TUI. Trans. 1808* p. 214.) 

But the attention of the public in London was 
first called to this important subject by the 
experiments of Mr. Winsor, who in 1803 and 
1804 lighted tlieX-yceum Theatre, and shortly 
afterwards one side of Pall Mall, with gas from 
coal. From that period the manufacture of gas 
suggested itself as a lucrative speculation. Seve- 


ral private gas works were erected, and com- 
panies were formed for the purpose of carrying 
on the manufaetiire on an extended scale. Oil 
lamps were soon after banished from all the 
great thoroughfares of the metropolis ; and in 
the course of from ten to fifteen years not only 
was every street and alley illuminated from the 
same source, but it was generally adopted in 
the theatres and other public buildings ; was 
carried into the suburbs ; and has now become 
general in every town and city of the empire 
and of the civilised world. 

When coal is subjected to destructive distilla- 
tion, i.e. when it is heated in close vessels, 
it yields a number of complicated products, 
which, so far as our present object is con- 
cerned, may he classed under three heads, 
namely : first, permanent gases ; secondly, va- 
pours which may be condensed into the liquid 
or solid state "by cooling; thirdly, the ifited 
or residuary matter, which remains in the retort. 
The object of gas manufacture is to separate 
these from each other, and so to purify the 
gaseous products as to render them fit for 
combustion. 

The apparatus employed for this purpose 
consists of : first, the retorts, as they are called, 
or cast-iron or fire-clay cylinders, in which 
the coal is subjected to heat; secondly, the con- 
trivance for condensing the solid and liquid 
matters; thirdly, the purifiers, by which the 
gas is cleansed from the various matters which 
woxdd be prejudicial if retained in it; and 
fourthly, the gasholders, in which the purified 
gas is ultimately received, and which are con- 
nected with the service pipes for its distribu- 
tion. The following is a brief description of 
these several parts ; but it is to be observed that 
gas-making is conducted upon rather different 
principles in such large towns as London, Paris, 
&e. from those which prevail in smaller works. 

The retorts are of various forms and sizes, 
but always longer than wide or deep; they 
differ from about 7 ft. 6 in. long by 20 in. 
wide and 1 foot deep, to 20 ft. long by 20 in. 
wide and 13 in, deep, and in some cases they 
are made of still larger dimensions. They are 
usually, of an arched shape, though sometimes 
they are perfectly cylindrical; they are of cast 
iron when in one piece, but when the manufac- 
ture is upon a sufficiently large scale to require 
their being built up of several parts, th§y are 
made of fire- clay. Upon the exposed end 
of the retorts there is placed the mouthpiece, 
which is of cast iron, and carries the door and 
ascending pipes, which communicate with the 
hydraulic main. This is a pipe, usually of 
cast iron, running along the front of the re- 
tort stack, half ^ed with water, destined to 
receive a portion of the tar and water passing 
over with the gas. Thence the gas passes 
to the condenser, where the tar and remainder 
of the tar water are deposited. It is to he 
observed that the quantity of tar wiE depend 
much on the temperature at which the dis- 
tillation has been effected, and great attention 
is required for this purpose ; if it be too high, 
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the retorts •will be burnt out rapidly, and 
although the quantity of gas will be increased, 
its quality will be greatly deteriorated ; if too 
low, the quantity of tar will be augmented, 
and the amount of the gas for illuminating 
purposes proportionally diminished. Prom the 
condensers the gas passes into the sorubbersy 
where it is exposed to the purifying action 
of a stream of water passing over layers 
of coke, and thus deprived of ammonia. 
It is then conducted to the purifiers, where 
it passes through sieves (charged with hy- 
drate of lime, or with hydrated oxide of iron), 
which remove sulphuretted hydrogen, and com- 
plete 'the process of purification ; the gas is 
thence conducted through the station meter to 
the gasholder prej^aratory to distribution. 

In practice, it is found that one ton of coal 
win yield from 8,000 to 10,000 cubic feet of 
purified gas, of average illuminating power, 
leaving a residue of about 15 bushels of coke, 
and producing about 9 gallons of tar. In 
London the retorts are charged constantly, 
so that they work day and night ; and some 
idea of the magnitude of those establish- 
ments may be formed when it is stated that 
in the works of the Imperial G-as Company as 
much as 250 tons of coal are daily carbonised, 
and that they have one gasholder capable of 
containing 1^ million cubic feet. There are 
thirteen gas companies in London, which con- 
sume about 1, '500, 000 tons of coal annually. 
It is calculated that the average consumption 
of gas by the batswing burners in the street 
lamps is about five or six feet per hour, 
and the distance apart of those lamps is 
about 90 ft. on the same line of footpath ; the 
rate of consumption in private lights, of course, 
varies very considerably, and no general ride 
can be laid down respecting it. The law 
that a light diminishes in intensity as the 
square of the distance increases, prevails in 
this case ; hut in spite of the great waste of 
gas that it entails, the sun lighting (as the sys- 
tem of concentrating the gas in one centre is 
called) appears to present such advantages that 
it is generally adopted in places of public resort. 

Gas -xneter. Any apparatus used for 
measuiing the volume of gas. The term is, 
however, usually restricted to an instrument 
employed in measuring the amount of illu- 
minating gas supplied to consumers. The wet 
meter was originally invented by the late 
Mr. Clegg, engineer to the Chartered Gras 
Works, and has been considerably improved 
by Mr. Crossley ; the dry meter was invented by 
Mr. John Malam, and has been improved by 
Mr. Defries. The wet meter consists of a drum, 
which is made to revolve upon its axis by the 
ingress and the egress of the gas ; this drum 
works in water, which is regulated so that 
when the level of it exceeds a certain line, the 
passage of the gas is intercepted, and when it 
falls below another line a valve is disengaged 
that shuts off the entrance of the gas. All , 
that is necessary under these circumstances 
is to preserve accurately the water-level ; and j 
U I 
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many inventions have been proposed for this 
purpose, of which Crossley and Goldsmith’s 
patent appears to be the most successful. 
There is a set of multiplying wheels upon the 
face, to which the motion of the drum is com- 
municated, and by which the rate of consump- 
tion is regulated. The dry gas-meter consists 
of a vessel in which the gas is introduced into 
the sides of an apparatus which has a number 
of diaphragms fixed on the centre or upright 
division, the other end being loose, so as to be 
able to expand or contract as the gas fills it ; 
the multiplying wheels are placed in connec- 
tion with the diaphragms, which work upon the 
train of wheels by their alternate motion. The 
great difficulty about these dry gas-meters is to 
secure the regular passage of the gas through 
the respective openings, in consequence of the 
defects in the quality of the leather ; if this be 
effected carefully, and in a lasting manner, 
there ^n be no doubt but that the dry gas- 
meter is superior to the wet one, especially for 
private consumption, where it is not always 
possible to secure the care and attention re- 
quired for the regularity of the water-line. For 
the purposes of the station meter, or that which 
is used for measuring the quantity of gas made 
in the factory before it proceeds to the holder, 
and thence to distribution, there can be no hesi- 
tation as to the preference to be accorded to the 
wet meter. [Photombtby; Eesidual Pbo- 
DUOTs OP Gas Manufactubb.] 

Gascoigne’s Powder. A compound of 
absorbent powders with besoar : it was formerly 
held in great repute as an antidote to poison. 

Oases, Diffusion of. If two gases be 
brought into communication with each other, 
they will gradually mix or diffuse through each 
other, although their mingling may have to take 
place in opposition to gravity. Thus, if a bottle 
of carbonic acid be connected, even by a narrow 
tube, with a bottle of hydrogen placed vertically 
above it, some of the heavy carbonic acid 
will gradually make its way into the upper 
bottle, whilst a corresponding volume of the 
light hydrogen will descend into the lower one. 
In a few days the two gases will bo found 
completely mixed. The same effect takes 
place if the gases be divided by a porous dia- 
phragm, such as a plate of gypsum or arti- 
ficial graphite. It is this property of diffusion 
which preserves a nearly constant composition 
in our atmosphere at all accessible heights and 
over the whole surface of the globe. The chief 
constituents of the air, differing as they do in 
specific gravity, could not maintain this constant 
mixture without diffusion, but would form 
separate layers floating one above the other. 
Graham l^as investigated this phenomenon; 
and has established the law, that the relative 
difiusibilities of different gases are inversely 
as the square roots of their spedfic gravities. 

The following table exhibits, in a condensed 
fon^ the results of Mr. Graham’s experiments, 
which are given in the last column, compared 

■with the numbers calculated from . — ^ : — 
vsp, gr. 
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rrame of Ga» 

Sp.gr. 

Sq. root 
of 

ip. gr. 

1 

ViP-gr, 

Velocity 
of Dlf- 
foaion 
Alr = l 

Hydrogen .... 
Marsh. G-as • • • 

•06926 

•2632 

3*7794 

3*83 

•559 

•7476 

1*3376 

1-344 

Steam 

Carbonic Oxid.e . . 

•6286 

•9678 

•7896 

•9837 

1-2664 

1*0165 

1*0149 

Nitrogen .... 

•9713 

•9856 

1*0147 

1*0143 

Oledant Gas . . . 

•978 

•9889 

1*0112 

1*0191 

Nitric Oxide. . . 
Oxygen .... 

1*039 

1*1056 

1*0196 

1*0516 

•9808 

'9610 

•9487 

Sulpburetted Hy-) 
drogen . . . / 

Nitrons Oxide . . 

1-1912 

1*0914 

•9162 

•96 

1*627 

1-2357 

•8092 

•82 

Oarbonic A.cid . . 

1-529 

1*2365 

•8087 

•812 

Sulphurous Acid , 

2‘247 

1-4991 

•6671 

•68 


Gases, Xlffaslon of. A term xised to 
signify the passage of a gas into a vacuum, 
through a fine and infinitely short tube; for 
instance, through a minute aperture in a thin 
plate of metaL Graham has proved that 
the velocity of effusion is the same as that of 
Effusion ; or, in other words, gases flow into a 
vacuum at rates inversely proportional to the 
square roots of their specific gravities. 

Gases, Xilquefactlon of. The solid, liquid, 
and gaseous conditions of a body obviously 
depend upon temperature and pressure. At 
the ordinary atmospheric pressure, water, for 
instance, is a solid at temperatures below 32® ; 
a liquid at temperatures between 32® and 212® ; 
and a gas at all higher temperatures. If this 
gas be cooled, it first liquefies and then solidifies. 
All gases if sufficiently cooled and pressed would 
probably become liquids and solids. Manj 
of the gases which are permanent at ordi- 
nary atmospheric pressure and temperature, 
become liquids on increasing the pressure and 
diminishing the temperature, and some even 
solidify when cooled sufficiently.* Thus sul- 
phurous acid gas liquefies even at 32° if the 
pressure be increased by half an atmosphere ; 
at — 105® it is solid. Carbonic acid liquefies 
at a pressure of thirty-eight atmospheres, and 
at — 70° is a solid. So cyanogen, hydrio- 
dic acid, ammonia, sulphuretted hydrogen, 
nitrous oxide, euchlorine, hydrobxomic acid, 
fluoride of silicon, chlorine, arseniuretted hydro- 
gen, olefiant gas, ethyl, fluoride of boron, and 
hydrochloric acid gases can be liquefied. But 
hydrogen, nitrogen, carbonic oxide and nitric 
oxide resist liquefaction at the enormous pres- 
sure of 800, and the first two even at 1,500, 
atmospheres, the temperature being low at the 
same time. 

Gases, Transpiration of. ^The passage 
of gases through capillary tubes is denoted by 
this term. The rates at which various gases 
flow through such tubes has been Investigated 
by Graham, who arrived at the following 
results: — 

1. The velocity of transpiration of any gas in- 
creases, cseteris paribus, directly as the pressure. 

2. The diameter of the tube remaining con- 
stant, the volume of gas transpired in equal 
times is inversely as the length of the tube. 

3. Any rise of temperature renders the rate 
of transpiration slower, 
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4. The rate of transpiration is independent of 
the natture of the material composing the tube. 

5. Equal weights of oxygen, nitrogen, air, and 
carbonic oxide are transpired in equal times. 

6. The velocities of transpiration of nitrogen, 
nitric oxide, and carbonic oxide are equal. 

7. The transpiration velocities of hydro- 
chloric acid, carbonic acid and nitrous oxide 
are equal ; as are also those of hydrogen and 
vapour of ether. 

Gasholder. A hollow cylindrical vessel 
open at bottom and closed at top, suspended by 
counterpoises in a tank of water, so that it may 
be filled with gas introduced by a central pipe, 
and the gas afterwards distributed by proper 
pressure through the mains which convey it for 
service. Some of these magazines of coal-gas 
are of an enormous size, holding a million cubic 
feet and upwards. 

Gasket. A plaited cord, by which the sails 
when furled are kept bound up close to the 
yards or gaffs. The same term is applied to 
the plaited hemp used for packing the piston 
of the steam engine and its pumps. 

Gasometer. This term is often applied 
to the gasholders of coal-gas works ; but it is 
more properly limited to a smaller instrument., 
constructed upon more delicate principles, and 
capable of accurately measuring the quantity 
of gas of any kind which passes into and out 
of it. These instruments are sometimes con- 
structed of glass and iron, for the purpose of 
containing mercury, so as to be used for gases 
which are absorbable by water. 

Gasometric A-nalysls. Eudiometry, or 
the process of separating and estimating the 
individual constituents of a gaseous mixture. 
Such an estimation is effected either by the 
action of absorbents on small volumes of the 
gas contained In graduated tubes called eudio~ 
meters ; or by exploding the gas with oxygen, 
and noticing the volumes before and after ex- 
plosion. 

The explosion of combustible gases mixed 
with oxygen is effected hy an electric spark 
caused to pass through them between the 
ends of two platinum wires fused into the 
sides of the eudiometer. The actual opera- 
tions of transferring, mixing, measuring, ex- 

g oding and absorbing gases have been greatly 
cilitated of late years by the labours of Bunsen, 
Eegnault and others. (See article * Analysis 
Volumetric of Gases,’ in Watt’s Dictionary 
of Ghemistr^. ) Much inconvenience and labour 
of calculation are also now avoided, and greater 
rapidity of manipulation and accuracy of result 
obtained, by performing the analysis at one 
constant temperature. 

Gasteropods, Gasteropoda (Gr. ^acrr'fip, 
the belly, and iroOj, foot). The name of a class 
of Molluscous animals, comprehending those 
which have a ventral muscular disc of greater 
or less extent, adapted for creeping. The class 
is divided, according to the modifications of the 
breathing organs, into the orders JPnlmonata,, 
DudibrancMata, InferohrancMata, Tectibran- 
chiata, FectinibrancMata, Tiihulihramhiata, 
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ScutihraneMata^ and Oydohmnchiata. The 
Carinariat in ■which the ventral foot is re- 
duced to a rudimental compressed plate, forms 
the type of an aberrant group or order, called 
jSetero;poda. The pulmonated snail or slug 
may he regarded as types of the G-asteropodous 
Molluscs. 

Gastorals (from Gaston Plante, the dis- 
coverer, and ^pvLs, bird). A genus of fossil 
birds which has been found in the conglomerate 
and plastic clay at the base of the Eocene 
Tertiaries, at Meudon, near Paris. The leg and 
thigh bones, which alone are known, indicate a 
species as large as an ostrich, but more robust, 
and with affinities to wading and aqnatic birds. 

Gaatraenm (Gr. yaur^p). A term in 
Zoology, applied to the whole of the prone or 
under surface of an animal’s body. 

Gastric 7uice. The peculiar fluid secreted 
by the stomach, and essential to the process of 
digestion. When collected from the stomach 
of an animal killed while fasting, it is trans- 
arent and saline, but during digestion it is 
istinetly acid : and Dr. Prout found that the 
free acid which it contains is the hydrochloric. 
One of the most characteristic properties of 
the gastric Juice is its solvent power over the I 
varieties of animal ■fibre, or albumen, and tbe ' 
facility with which it coagulates milk, and then 
dissolves the coagulum. [Digestion ; Pepsine.] 
GaStriloquuS. [VENTRH-OQXnST.] 
Gastrl-fcls. Inflammation of the stomach. 
It is attended by great irritabilitjr of the 
stomach, indicated by hiccup, vomiting, and 
much pain and general uneasiness ; the pulse is 
small and hard, and there is fever, attended by 
rostration of strength. It is a very dangerous 
isease, and requires prompt treatment ; espe- 
cially bleeding, general and local ; blisters ; hot 
bath, or fomentation. The constant sickness 


! this beautiful genus of Leguminous Australian 
bushes is most destructive to sheep and cattle. 
In the western settlements, along with their 
near allies just mentioned, the species are 
known as Poison-plants, <r. hilobum, grandi- 
'Jlorum, and spinosum appear to be amongst 
the most virulent of the species. Death is 
speedy and certain after browsing on the foliage, 
and large numbers of animals are annually lost 
in this way. 

Gastroxnanoy (Gr. yatrH}p, and (Mxvrtia, 
prophecy). A kind of divination practised 
among the ancients by means of words supposed 
to issue from the belly. 

Gastronomy (Gr. ytttrrpovoixia). The so- 
called science of eating and drinking. [Poon.] 

Gastrorapby (Gr. yaariip, and pdrrTCD, I 
sm). In Surgery, the operation of sewing up 
wounds of the abdomen. 

Gastrotomy (Gr. yafrr-fjp, and rifivco, lout). 
The operation of cutting into the abdomen. 

C8a.tlierlngr. In Printing, making up the 
sheets, after they are printed, into a complete 
set ready for the bookbinder. 

Gaugre Point. A term used in Gauging, 
to denote the diameter of a cylinder whose 
altitude is one inch, and its content equal to 
that of a unit of a given measure. Por example, 
the old wine gallon contained 231 cubic inches. 
The diameter of a cylinder of the same capacity, 
and whose altitude is one inch, is 17*16 inches ; 
which, therefore, is the gauge point for this 
measure. 

Ga-ug-es, Steam and Water (Pr. jau^e). 
j The apparatuses fixed to every well-built boiler 
j for ascertaining tbe force of steam and the 
level of the water. The first consists of a 
' siphon tube^ containing mercury in the case 
of low-pressure engines, and of a spiral spring 
attached to a wheel indicator in the case of 


generally prevents the exhibition of any of the 
ordinary remedies. When it arises from poison, 
the stomach-j)ump and other distinct treatment 
is often requisite. Idiopathic gastritis is scarcely 
recognised by the medical profession ; the in- 
flammation observed being always traceable to 
gout, or to the ingestion of irritating liquids or 
substances. 

Gas^troebtsena ^r. yatrr^ip, and x°-lva. I 
g&pe). A genus of Bivalve Molluscs, in which 
a large hiatus or gape intervenes between the 
closed valves on tbe ventral aspect of the 
animal. The mantle is perforated, opposite to 
this gape, by a small aperture for the passage 
of tbe foot ; and is prolonged posteriorly into 
two muscular tubes or siphons. The Gastro- 
chenes inhabit b^urrows, which they make in 
the substance of madrepores or calcareous rocks, 
lining their perforations with a calcareous tube. 

G«8troonexudiis (Gr. yaffrpoKirfifiMV, the 
calf of the leg). The muscle which principally 
forms' the calf of the leg. 

Ctostrodynla (Gr. ycurr^p, and bBivTi, pain). 
A painful affection of the stomach, often at- 
tendant upon dyspepsia. 

Ghas'txolobl'ain. (Gr. yaerr^p, a belly ^ and 
a pod). Like the albed Qompholobiot 


high-pressure engines. The last consists of 
a vertical glass tube or flat case commu- 
nicating, above and below, with the boiler. 
Gauge cocks are sometimes put instead of, 
or in addition to, the tubes for the purpose 
of enabling the engineer to verify the water- 
level. 

Gauging. In Astronomy, a process devised 
by Sir W. Herschel for counting the stars. It 
consisted in numbering those of all magni- 
tudes which occurred in single fields of view 
of 16 inches diameter, visible through his re- 
flector of 18 inches aperture, and 20 feet focal 
length, with a magnifying power of 180- 

Gavging. In Mensuration, the measur- 
ing of the capacities of vessels, chiefly casks, 
barrels, vats, &e. The principles of ‘gauging 
are those which geometry furnishes for the 
measurement of solids in general. (Symon’s 
Practical Gauger \ Leadbetter’s Tr^Use on 
Gauging] Hutton’s Mensuration^ &c.) 

Gauging Rule. [Sliding Rule.] 

Gault. The name locally given to a divi- 
sion of the upper cretaceous rocks in England. 
It is a provincial term. The rocks so called 
are chiefly developed near Folkestone and in 
Cambridgeshire. 
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Gault is understood to mean a peculiar brick 
clay of a blue colour, baring occasional calca- 
reous concretions, and certain characteristic 
fossils, among which are bones of a bird. Beds 
of the same age occur as compact sandstones 
in the Blackdown" Hills, Devonshire, and are 
there worked for building purposes. These 
beds are also rich in fossils. 

The gault lies between the lower and the 
upper greensand. It is represented in Germany 
by the Lower Lldner of the north of Germany, 
a rock often containing hippurites. [Hippueitb.] 
A remarkable schistose bed in the canton of! 
Glarus in Switzerland, celebrated for its fossil ' 
fishes, is of this period. In France there is a 
bed, argillaceous like the gault, cropping out be- 
low beds which represent the upper greensand 
at Mons in the valley of the Loire. 

Gaultberia (after Dr. Gaulthier). Under 
the names Partridge-berry, Deer-berry, Tea- 
berry, Box-berry, &c., are known the fruits of 
<r. procwmhens^ which afford winter food for 
partridges, deer, and other wild animals. The 
plant is called Wintergreen in North America, 
and has a peculiar aromatic odour and fiavour, 
due to the presence of a volatile oil, obtained 
by distillation, and known as Wintergreen oil. 
The plant is also called Mountain Tea, and its 
leaves are used as a substitute for genuine tea. 
G-. Shallon produces dark purple berries, which 
form excellent tarts. 

Gauntlet, Runnlngr tbe. A barbarous 
punishment formerly enforced in the navy, by 
which the criminal was obliged to pass between 
the seamen arranged in two rows, and provided 
with knotted cords, with which they flogged him. 

Gauntlets (Fr. gantelet). Gloves of ar- 
mour, originally formed of chain mail, later of 
plate, and articulated at the fingers. A gaunt- 
let was thrown down to challenge an adversary, 
who, by taking it up, accepted the challenge. 
It was till recently the custom at the coronation 
of a sovereign in this countiy for the hereditary 
champion of England to throw down a gauntlet 
in Westminster Hall, and challenge all dis- 
putants of the crown. [OHA-MPioisr.J 

Gu.uze (Fr.gaze). A textile fabric generally 
made of silk, and said to have been invented in 
Gaza, a city of Palestine. 

Oavellclud (A.-Sax.). An old English 
custom or tenure annexed to all lands in the 
county of Kent not especially exempted, by 
which the land of the father is equally divided 
at his death among aU his sons, or the land of 
the brother among all his brethren if he have 
no issue of his own. Tenure in gavelkind is 
considered by Blaekstone to have been in the 
nature of free socage. In most places the 
gavelkind tenant had the power of devising by 
win before the Statute of Wills. The same 
custom seems to have been prevalent in Wales, 
where all gavelkind lands were made descendi- 
ble to the heir at common law by stat. 34 & 36 
Hen. VIII. 0 . 36. In Kent the lands havebeenfor 
the most part disgaveUed, or deprived of their 
customary descendible quality, by particular 
statutes. 
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Gavial. [Obocodilb.] 

Gavot (Fr. gavotte). In Music, an air for 
a danee, which has two strains ; the first having 
usnally four or eight bars, and the second eight 
or twelve more, each of which are played twice 
over. It is of a brisk nature. 

Gaylusaite. A mineral named after Gay 
Lussae, found at Lagunilla, near Merida ; it is 
composed of nearly equal weights of carbonate 
of soda, carbonate of lime, and water. 

Gazelle (Fr. from the Arabic al-gazal). 
The name of a small, swift, and elegantly formed 
species of Antelope, the AntUojpe dorcas of Lin- 
naeus ; famed for the lustre and soft expression 
of its large dark eyes. 

Gazette (Fr. ; Ital. gazette). A periodical 
paper, published at short intervals, containing 
articles of general intelligence. Both on the 
Continent and in England such sheets were 
generally termed Mercwries in the first times of 
their invention, and appeared only occasionally; 
the earliest among ourselves are said to have 
been published during the general apprehension 
from the presence of the Spanish armada; but 
doubt has been thrown on the authenticity of 
the specimens preserved in the British Museum. 
The first gazette produced in France (under 
that title) was in 1631 ; the first in England 
in 1665, when the court resided at Oxford 
on account of the plague of London, From 
that period the Gtasette has appeared regularly 
twice a week, containing such notifications 
as are either published by the court or the 
government, or such as are authoritatively 
required by law in private transactions. [News- 
paper.] 

Gazetteer. This term denotes any work 
containing a brief account of all or any of the 
countries of the world, arranged in alphabetical 
order. To this class belong Brookes’s Genercd 
(xoeietteer, and similar works. 

Gazolites. [A^olites.] 

Gear or Geer. In Mechanics, a term ap- 
plied in mill-work to wheels, or wheels and 
pinions, acting into each other. Spur gear 
signifies wheels acting together in the same 
plane, with their axes -parallel ; for example, 
the wheel and trundle. JBevd gear is applied 
to wheels acting together whose axes are in- 
cUned to each other. 

Geclcotii. A family of lizards having for 
its type the genus Gecko \ in which most of 
the species present a curious organisation of 
the foot, by which the sole is converted into a 
sucker, each toe being converted into a suck- 
ing disc, enabling the animal to creep up ver- 
ti<^ walls and along ceilings against gravity, 
like the flies upon which they feed. 

Gelienua. This word, meaning in Hebrew 
the valley of Hinnom, where. the Jews burnt 
their sons and daughters in the fire to Moloch, 
is in the authorised version of the Scriptures 
translated by hell. By mediaeval writers it was 
used not only in this sense, but generally in 
that of pain and suffering. Thus was produced 
the verb gehenner, to torture^ which h^ passed 
into the modern French g^ner, to annoy, (Max 
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Muller, I^cturss on, Language^ 2nd series, ' 21st of May in each year. The constellation 
p. 239.) of the same name is easily distinguished by 

Oeblenlte. A mineral in small grey or means of two conspicuous stars of tlio second 
yellow crystals, found in the Talley of Fassa magnitude near together ; Castor being farthest 
in the Tyrol, named in honour of Gehlen the to the west, and Pollux farthest to the east, 
chemist. It is a basic silicate of alumina and Castor is one of the largest and finest double 
lime with some iron and magnesia. stars in the northern hemisphere. Its eon- 

Creine (Gr. T^iVoy, of earth). The soluble stituent stars form a binary system revolving 

brown matter which may be extracted from, in about 250 years. 

soils by the action of w'ater. [Htraac Acid.] G-emitrices (coined from Lat. gemo, to 
Gelalsean Sra. The era of Yezdegird, so onoan os coo). In Ornithology, an order of 

called from its reform by Gelal-Edin, sultan of birds comprising the Columbince or pigeons. 

Khorassan. [JEba.] Cremma (Lat.). In Botany, the name for 

Gelatine (Lat. geln, icc). An abundant aloaf-bnd. 
proximate principle in animals. It is confined Gemmation (Lat. gemma). In Botany, the 
to the solid parts of the body, such as tendons, act of budding. 

ligaments, cartilages, and bones, and exists Gemmlpara (Lat. gemma, a and pario, 
nearly pure in the skin; but it is not contained I produce). The animals which propagate by 
in any healthy animal fluid. Its leading eha- buds, as the hydra, or fresh-water polype, &c. 
racter is the formation of a tremulous jelly, Gemmnle (Lat. gemma). In Botany, 
when its solution in boiling water cools ; it sometimes applied to the ovule or young seed, 
may be repeatedly liquefied, and again gela- and sometimes to the plumule of the perfect 
tinised, by the alternate application of heat seed. 

and cold. Isinglass, glue, and size are various Gena (Lat. the cheek). A term applied in 
forms of gelatine, the first being this substance Zoology to the region between the eye and the 
in a very pure state. Its most distinctive mouth, generally extended over the zygomatic 
chemical character is the formation of a dense arch. 

white precipitate when its solution in warm Gendarmes or Gens d*B.rmes (Fr.). 
water is poured into an infusion of galls or In the fourteenth and fifteenth centuries, tlie 
other form of vegetable tannin. A solution of heavy French cavalry, which constituted the 
one part of gelatine in 5,000 of water is ren- only national force, were termed gens d^armcs, 
dered slightly turbid by the addition of a strong or hommcs d^amies, men-at-arms. Each lancer 
tincture of galls. Gelatine is a nutritious article had several followers on horseback, attached to 
of food. The ultimate components of gelatine him in various capacities ; so that a lance^ 
are 47*8 carbon, 7*9 hydrogen, 16*9 nitrogen, in the lan^nge of historians of that epoch, 
27*4 oxygen. comprehends from three to ten men. In 

Gelatines (Fr. gelatine). Mr. Kirby thus course of time the name of gendarmes ceased 
renders the term Badiaires molasses of La- to be thus applied, and was given to the 
march, by which are designated the radiated king’s guards. It was afterwards transferred 
animals called Ax^alephes by Cuvier : the bodies to a corps of police. In consequence of the 
of these Badiaries are generally of a gelatinous xmpopularity of this corps in Paris, the gens 
consistency. d’arraes were abolished after the revolution of 

Ctem (Lat. gemma). In Sculpture, the prac- 1830, and a new police force organised under 
ticfi of carving gems is of remote antiquity, the title of Municipal €h.iard. {Encydopedie 
though it is doubtful whether the ancients were dcs Geois du Mondi^ In all the German states, 
able to cut the diamond or use the emerald and there is a body of mounted military police, 
topaz for sculptural purposes. The stones with this appellation, of which the German 
usually selected are rock crystal of different equivalent is Landdrago7icr. 
colours, jasper, chalcedony, onyx, cornelian, and Gender (Lat. genus). In Grammar, the 

blood stone. Among the Greeks the art was designation of sex by the fom of a word, 
carried to great perfection. Like the other Genealogy (Gr. y^vioXoyla, from 
arts, it fell into disuse ; but since its revival farmly, and a57o?). The pedigree of a family, 
in Italy in the fifteenth century, modern mas- A series of several persons, descended from 
ters have more than rivalled some of the ancient a common progenitor, is called a line. A 
productions. direct line is either ascending (father, grand- 

Gems, Artificial. These are made of a father, &c.: in the civil law particular names 
transparent and dense glass, or paste, as it is were given to seven degrees in this line) or 
called, containing a large proportion of oxide descending (son, grandson, &c.). The eolla- 
of lea^ and generally some borax : the colours teral lines comprehend the several lines which 
are given by metallic oxides. Much of their unite in a common progenitor ; and are either 
perfection depends upon the skill with which equal or unequal, as the number of degrees in 
the exact tint of the real stone is imitated, and the lines is the same or different. The eolla- 
upon the care with which they are cut and teral relations on the father’s side are termed in 
polished. [Glass.] the civil law cognati, on the mother^s agnaU. 

Gemaa^ [Talmiid.] General. In the Army, this, next to that of 

Gemini (Lat. the twins). The third sign of i fieldmarBhal,is the highest military title adopted 
I he zodiac, into which the sun enters about the by the European states. Tho name designates 
18 ‘ 
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his command as having the general or highest 
orders to give in battle. There are a number 
of general officers in all European armies. In 
our service there are three ranks, the highest 
general, the second lieutenant-general, the junior 
rank major-general. The colonels of regiments 
are always general officers. 

G>eneral Assembly of tbe Cburch of 
Scotland. [Assembly ; Pebsbttbeiajsts.] 
CS-eneral, Srigadler. [BaioAnE.] 
Generalisation. In Logic, has been de- 
fined as the act of comprehending under a 
common name several objects agreeing in some 
- point which we abstract from each of them, 
and which that common term serves to indicate. 
(Whately’s Logic, p. 388.) 

^ Generalissinjio. A title conferred, espe- 
cially by the Prench, on the commander-in-chief 
of an army consisting of two or more grand di- j 
visions, each under the superintendence of a : 
general. According to Balzac, this dignity was | 
first assumed by Cardinal Richelieu on the 
occasion of his leading the Ereneh army into 
Italy ; but the term does not appear to have 
found favour among the other European states. 

Generality. A French territorial division 
under the government prior to the Revolution. 
The generalities amounted in all to thirty-four. 
This division was principally with reference to 
the collection of taxes. 

Generating Function. A name given by 
Laplace in his Thkorie des JProhabilites to that 
function which, when developed in a series of 
powers of its independent variable, generates 
given expressions in me form of coefficients. Thus 

the generating function of n is ^ since 
(1 — a?)-* 

the coefficient of it® in the expansion of this 
fraction is n, Q-enerally, if be the general 
term in the expansion of a function <p {x), then 
the latter is said to be the generating function 
of and the relation between and Ma is 
expressed by the symbolical equation 
<^(a?) = GI-(Wa). 

Thus, in the above example, 


The theory of generating functions is of im- 
portance in the calculus of differences. (Sir J. 
Hej^chel’s Examples of the Ccdeulus of Dif- 
ferences, 1818 ; and Boole’s Treatise on the 
Calculus of -Differences, 1860.) 

Generator (Lat.). In Geometry, denotes 
a point, line, or surface by whose motion another 
curve or surface is or may be conceived to be 
described or defined. The term is most fre- 
quently applied to the right lines on a ruled 
surface. 

Genesis, Book of. [Pentateuch.] 
Gcnetbliac (Gr. yeveOKioLKov, t!om.yev4d\ri, 
birth). An ode or other sbort poem composed 
in honour of the birth of an individual 

Genetbllacl (Lat. from Gr. yeu46\% birth). 
A name given at Rome to those who professed 
to predict the future of a man by means of the 
stars which presided at his nativity. They were 
19 
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also called Mathematici, from their use of dia 
grams like those employed by geometricians. 

Genette (Fr.). A small variety of horse. 
Also an animal of the civet kind ( Viverridee), 
having a musky odour. 

Geneva. [Gin.] 

Geniculate (Lat. geniculatus ; from genu, 
the hnee). In Botany, bending abruptly in an 
obtuse angle, like the knee when a little bent, 
as in'the stems of some grasses. 

Genii. Called by the Eastern nations 
Ginn or djinn, are a race of beings created 
ffom fire, endowed with a corporeal form, 
which they are capable of metamorphosing at 
pleasure. They are said to have inhabited this 
earth many ages before the creation of man, and 
to have been at last driven thence for rebellious 
conduct against Allah. Their present place 
of abode is Ginnistan, the Persian Elysium ; 
but they are represented as still interesting 
themselves in the affairs of this earth. A 
more correct idea may be formed of their 
origin, characteristics, and history, from a 
perusal of the Arabian Nights' Entertainments, 
than can be conveyed by the most elaborate 
dissertation. For an account of the supersti- 
tions of the modern Arabs in regard to genii, 
see Lane’s Modem Egyptians. [Genius.] 

Genioglossl (Gr. yh^icv, the chin, and 
yhSiaffo, the tongue). In Anatomy, a pair of 
muscles by which the tongue is protruded. 

Genipa (genipwo, the Guiana name). The 
Genipap fruit of South America, as large as 
an orange and a^eeably flavoured, is obtained 
from a plant of this Cinchonaceous genus called 
Q. americana. In Surinam it is laaown by the 
name of Marmalade Box. 

Genista (Lat. the broom plant). A genus 
of Leguminosas, one of which is the planta 
genista or plants genU of the French, from 
which the Plantagenets took their name. G. 
Unotoria was formerly of some importance as 
a dye plant, and was known by the name of 
Dyer’s Greenweed, or Dyer’s Broom, the green 
colour being obtained by dipping the yellow- 
dyed articles obtained by its agency in a solu- 
tion of wood, Kendal green was obtained by 
this process. The common Broom is now, 
however, generally referred to the genus Saro- 
^^MNUS [which see]. 

Genitive Case (Lat. genitivus, generative). 
That inflection of the noun which denotes the 
relation of property. "With Aristotle it was the 
predicating case, which determined the class or 
genus to which a thing belonged. As such, it 
had no reference to origin or birth. The Greek 
genitive was formed by the same suffix which 
converted noun substantive into an adjective. 
(Max Muller’s Lectures on Language, first 
series, p. 104.) [Grammar.] 

Genius (Lat.). According to the belief of 
the old Italian races, especially the Etruscans, 
the genius was a spiritual agency of very inde- 
terminate character, which seems to have been 
appropriated not only to every human family, 
but to every god, and even to places and things. 
The life of the genius ceased with that of the 
c 2 
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person wliom he guarded. (Sir G. C. Lewis, 
Astronmivy of the Ancients, p. 313.) This con- 
ception was altogether foreign to Grecian my- 
thology, although in later times it became 
mingled in that of Rome with the Grecian 
notions respecting demons. [Djemon.] ^Cen- 
sorinus (De Die Natali) says, * The genius is 
that god under whose protection every mortal 
is born and lives.' Hence the worship of the 
genius was closely connected with all domestic 
ceremonies and feelings ; the marriage bed was 
kctus genialis ; the day of the genius, gmialis 
dies, was sacred to mirth and relaxation ; the 
genius accompanied human fortunes in their 
vicissitudes (Vultu mutabilis, albus et ater — 
Hor .) ; and death was typified by the figure of 
a genius with a lamp reversed. The genii of 
places were usually represented and worshipped 
under the figure of snakes. "Whether there 
is any connection between the Italic genius 
and the djinn of Oriental nations [Gnun] is a 
doubtful point. 

Genuet, Order of thOi The first order of 
chivalry known in Erance, founded by Charles 
Martel after his defeat of the Saracens at 
Tours in 726. It received its name from the 
gennet or wood-martin, to commemorate the 
aid supposed to be given by St. Martin of 
Tours towards defeating the enemy. 

Geuouillere (Er.). In Eortification, the 
part of the interior slope of the parapet below 
the sill of an embrasure. It covers the lower 
part of the guu-carriage. In armour of the 
fourteenth century, the knee-piece or knee-boss. 

Gisnre (Er. du genre has, of a low /bind). 
In Painting, a term applied to express a class 
of pictures which belong to none of the higher 
or specific classes of art. It refers commonly, 
as the full French expression implies, to ordi- 
nary scenes of vulgar life. Yet a f metre de 
genre or ^^'mr^-painter is not necessarily a 
painter of low subjects, nor need a ^mre 
picture be vulgar in the common acceptation of 
the word. The Dutch are the great g&nre 
painters ; and the style was also known to the 
ancients. Pyreieus, a famous Greek painter of 
this class, was called fnmapoyp<l(j>os, literally 
dirt-painter, or ^uiroypd^os, from ^coiros, co?nmon 
ware or trumperg. He painted barbers’ shops, 
cobblers’ stalls, shell-fish, eatables of all sorts, 
and the like, and his pictures were highly 
valued. (Pliny xxxv. 37.) 

Gens (Lat.). In ancient History, a elan or 
sect, forming a subdivision of the Roman people 
next in order to the curia or tribe. The 
members and houses {familiee) composing one 
of these clans were not necessarily united by 
ties of blood, but were originally brought toge- 
ther by a political distribution of the citizens, 
and bound by religious rites, and a common 
name, derived generally from some eponymous 
hero. This common name, which distinguished 
the gentiles or members of the same elan, was 
the second of the three borne by a Roman 
citizen, and was specially termed the nowm. 
It is supposed that each of the curies originally 
contained ten gentes, and that each of thes< 
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was represented in the senate by one of its 
members. (Vico, Soienca Nuova ; Niebuhr’s 
Mistory ofRoTne ; Mommsen’s History of Ro^ne.) 

Gentian (said to be so named after Gentius, 
.n Illyrian lang). The Gentian root of the 
shops is the produce of plants of this genus, 
and principally of G. lutea, but those of G. pur- 
purea, pannonica, and punctata are similarly 
employed, and indeed all^ the species are per- 
vaded by a pure bitter principle which renders 
them valuable as tonics. Some of the species 
ire found on the European Alps near tlie snow- 
line, and their bold cerulean blossoms are 
greatly admired. 

Gentianacese (Gentiana, one of the ge- 
nera). A natural order of herbaceous Exogens 
of the Gentiaiial alliance inhabiting most parts 
of the world. They are very near to Apocynaceec, 
from which they differ in their herbaceous 
habit, permanent corolla, want of milk, and in 
many other characters. From Scrophidariacvce 
they are distinguished by their regular flowers, 
the stamens of which are equal in number to 
the lobes of the corolla. Their chief sensible 
property is an intense bitterness, which resides 
both in the stems and roots. 

Gentianio iLcld. Gentianin. A crystal- 
lisable body contained in Gentian root. 

Gentile (Lat. gentilis, from gens, nation). 
The original meaning of the Latin word gentilis 
is, one of the 5a?wekith or nation with the speaker. 
The Jews designated all who did not profess 
tlieir religion indiscriminately as the nations, 
rh %Bvn ; and hence the Greek word HQvikos and 
the corresponding Latin word gentile became 
used to signify Pagans, in opposition to Chris- 
tians and Jews. The word gentilis is used in 
this sense by St. Jerome, Pruaentius, and Chris- 
tian writers of that age in general. The jea- 
lousy with which the Jews regarded all foreign 
nations, and the obstinacy with which they clung 
to the notion of their own peculiar sanctity, 
are well known. The earlier half of the history 
of the Acts contains the aceoimt of the struggle 
which Christianity maintained against these 
prejudices before it finally subdued them. The 
observance of certain Jewish ceremonies con- 
tinued, however, for a long time to be a stum- 
bling block to the most devout and sincere 
Christians. Even in the post-apostolic age, the 
judaising party formed a distinct division of 
the Christian world, split itself into various 
sects, such as the Ebionites and Nicolaitans, 
and for a long time exercised considerable in- 
fluence even within the pale of the church. 

Gentleman (the English word gentle in 
its original sense signifies one belonging to a 
race or family ; Lat. gens). In Heraldry, a 
rank expressed in Latin by the term generosiis. 
All entitled to coat-armour are gentlemen ; but 
the name is more commonly applied to the 
lowest rank of those who have no other distin- 
guishing title. Gentlemen by blood were those 
who coSd show four generations of gentlemen, 
both in the paternal and maternal line. Those 
who could not prove this, but against whom 
the contrary was not known withm memoiy of 
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man, -were gentlemen by prescription. Gentle- 
men were also created by letters patent of the 
king. Officers ’(not menial) of tke king’s house- 
hold, persons holding a royal commission, civil 
or rnidita^, persons who had taken a degree 
in the liberal arts, and persons adopted by 
gentlemen, were considered entitled to this 
rank, which has now been long obsolete as a 
distinction. ^ 

Ctentleman Valier. of the Black Rod. 
An officer belonging to the Garter, whose duty 
it is to attend the House of Lords during the 
sessions of parliament, and to cany messages 
to the House of Commons. 

Gentlemen-at-Arms. A corps of forty 
gentlemen whose duties are to attend the sove- 
reign on state occasions. The corps was esta- 
blished by Henry Vni. in 1609, under the name 
of * The Band of Gtmtl&mm Pensioners.* It 
consisted entirely of men of noble blood, and 
was called His Majesty* s Honourable Corps of 
Crentlemen-at-Arms by ’William lY. in 1834, 
and is now recruited entirely from retired army 
officers. 

Gentles. The maggots or apodal larvae 
of the flesh fly {Mmca oarnaria\ and other 
Hiptera, are sometimes so called. 

Genus (Lat.). In Logie, one of the predi- 
cables, which is considered as the material part 
of the species of which it is affirmed. [Logic; 
Prbdicablb.] 

Geitos. La Music, the general name for any 
scale of music. If a scale proceed by tones, it 
is called the diatonic genus; if between the 
tones semitones are introduced, it is called the 
chromatic genua. ’When the subdivisions are 
smaller, as quarter tones, it is called the en- 
harmonic genus. 

Genus. In Hatnral History, that distinct 
but subordinate group of animals and plants 
which gives its name as a prefix to that of all 
the species of which it is composed. 

Geocentric (Gr. 717, earthy and KSvrpov, 
centre). A term frequently used in Astronomy, 
signifying literally having the earth for its centre. 
The apparent motion of any planet, as seen 
from the earth, is called its geocentric motion. 
The geocentric latitude of a planet is the angle 
formed by a straight line, supposed to be drawn 
from the planet to the earth, with the plane of 
the earth’s orbit or the plane of the ecliptic. 
Geocentric longitude of a planet is the angle at 
the earth formed by two straight lineSj one of 
which is drawn to the first point of Aries, and 
the other to that point of the ecliptic which is 
intersected by a perpendicular circle, the plane 
of whidi passes through the earth and planet. 
Geocentric is opposed to heliocentric, which 
refers to the centre of the sun. These terms 
are used only in speaking of bodies belonging 
to the solar system. The fixed stars are at such 
prodigious distances, that they are referred to 
the same points in space, whether we consider 
them as seen from the earth or the sun. 

Geodes (Gr, ycciJSiys, earthy). Hollow no- 
dules the interior of which is frequently lined 
with crystals of Quartz, Gale Spar, &e. Bodies 
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of this kind are of frequent occurrence in the 
New Red Marls of Somersetshire and Glouces- 
tershire, where they commonly go by the name 
of Potato-Stones. 

Geodesic Curvature. [Curvaxitee, Geo- 
desic.] 

Geodesic Blue. In Geometry, a curve 
traced on a surface, so that its osculating plane 
at every point contains the normal to the sur- 
face at that point. A geodesic may also be de- 
fined as the curve which a string, lying on the 
surface, would assume if subjected to tension 
at its extremities. From this definition it 
follows that a geodesic must, under ordinary 
circumstances, be the shortest line that can be 
drawn on the surface between any two of its 
points. The geodesics on a sphere are its 
great circles; the geodesics on a developable 
surface become, of course, right lines when the 
surface is unfolded into a plane. The geodesies 
on an ellipsoid have very beautiful properties ; 
as an example, we may mention the theorem 
discovered by Prof. Roberts of Dublin (Lion- 
ville’s Journal, vol. ii. 1846), according to which 
the sum (or diflference) of the two geodesies 
joining any point of a line of curvature to two 
umbilicB is constant. Every surface may be 
said to have a geometry of its own in which 
geodesics correspond to right lines on a plane. 
On the eHipsoid, therefore, the lines of cur- 
vature correspond to plane conics. The geo- 
desics on a quadric surface are examined at 
some length m Salmon’s Analytical Geometry 
of Three Dimensions ; and interesting general 
properties of geodesics will be found in Gauss’ 
Disguisitiones generales drua Superfeies Curvas, 
as well as in the notes to Liouville’s edition of 
Monge’s Application de V Analyse a la Gkomhtric, 
in •^hich this memoir of Gauss’ is reprinted. 
The differential equations of a geodesic are 
easily deduced from the first definition. If 
be the equation of the surface, and s 
denote an are of a geodesic, we have 

d^ 

ds d ds 
du ~ du ~ du 
dx dJf ds 

Geodesy (Gr. yeoadaKria, from 7u, and 5afck>, 1 
divide). This term signifies lit erally the division 
of the earth, in which sense it is synonymous 
with land surveying ; but it is usually employed 
in a more general sense to denote that part of 
practical geometry which has for its object the 
determination of the magnitude and figure 
either of the whole earth, or of any given por- 
tion of its surface. In this sense it comprehends 
aU the geometrical or trigonometrical operations 
that are necessary for constructing a map of a 
country, measuring the lengths of degrees, &c. 
In order to construct an accurate map, or de- 
termine the form and dimensions of a country, 
it is necessary, in the first place, to determine 
the absolute distances between the several 
stations or points; secondly, to determine the 
azimuths of the lines thus measured, that is 
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tlieir situation mth respect to tlie meridian ; 
and thirdly, the differences of latitude and 
longitude of the stations. The operations neces- 
sary for determining the absolute distances, 
comprehending the measurement of a base, the 
obserration of angles, the computation of the 
sides of the triangles, and their reduction to 
the same level, are called the geodesical or 
geodetical operations ; -while those which are 
required for determining azimuths and latitudes 
are called the astrmiomical operations. The 
determination of the figure and dimensions of 
the earth is a problem of very great importance 
to astronomy and geography, and has accord- 
ingly at ail times been a subject of much 
interest to mathematicians ; but it is only since 
the middle of the last century that operations 
on an adequate scale for its solution have been 
undertaken in different parts of the world. 
For the results of the more important of these 
operations, see Degebb. 
aeogrnosy. [G-bology.] 

Geograpliy (Gr. yearypaipia, from 7^, and 
ypd<pa), I desoribey The description of the 
earth. The subjects comprehended in the 
science of Geography are usually arranged 
under three great divisions — Asteonomicab, 
Physioab. and Politicax Gbogeaphy. 

Geogeaphy, AsTRONOMiGAii. — This division 
of geography has for its object the determina- 
tion of the form and dimensions of the earth 
and its relations with the celestial bodies. 

In order to describe the earth, the first point 
to be ascertained is its general form. That 
the surface of the earth is convex, is appa- 
rent from the phenomena presented by the 
gradual coming on of day and night, and 
the deplaeement of the stars in proceeding 
towards the north or south ; for if the earth 
were flat, the sun, in appearing above the horizon, 
would illumme the whole of its surface at the 
same instant; and on the supposition of its 
being either flat or cylindrical, the pole star 
would maintaiu the same elevation, whereas to 
the traveller who advances northward it gra- 
dually appears more elevated, and to him who 
advances southward more depressed. All these 
appearances are observed in the same manner 
on whatever part of the earth -we are placed ; 
and from them alone the globular form of 
the earth might he inferred, even if the fact 
had not been placed beyond doubt by the 
voyages of circumnavigators. Astronomers in 
modern times have indeed discovered that it is 
not a perfect sphere, being flattened in a slight 
degree at two opposite points (which are the 
poles of rotation); but the deviation from 
perfect sphericity is so small, that for all the 
purposes with which geography is concerned 
it may be neglected without sensible error. 
[Figitkb oe the Eaeth.] 

In order to determine the relative positions 
of points on a sphere in the most commodious 
manner, mathematicians refer them to two great 
circles; that is to say, circles formed by the 
intersection of the surface of the sphere by a 
plane passing through its centre. The earth is 
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a body which revolves about an axis of rotation ; 
the position of this axis, therefore, with respect 
to the celestial constellations, determines one 
great circle, namely, the equator, or the circle 
which is equally distant from the two poles of 
rotation and divides the globe into two opposite 
hemispheres. The equator, therefore, being 
marked out by nature, or by the apparent re- 
volutions of the celestio-l bodies arising from the 
real diurnal rotation of the earth, is a circle to 
which all places are most conveniently referred : 
and it has this property, that it never under- 
goes any change of place on the sphere; for 
astronomers have proved that since the date of 
the earliest observations, the poles of rotation, 
and eonseqnently the equator, have always 
maintained the same invariable position on the 
earth’s surface. 

The distance of a place from the equator 
cannot be directly measured ; but by means of 
astronomical observations we ^n determine 
that distance in aliquot parts of the earth’s 
circumference, tliat is in degrees of a great 
circle. It is not, however, sufficient to know 
how many degrees a place is distant from the 
equator. It is necessary, also, in order to 
distinguish it from all other places, to know 
how it is situated with respect to a certain 
7 )ieridian, or great circle perpendicular to the 
equator, and consequently passing through the 
poles. In reference to the diurnal rotation of 
the earth, all meridians are in precisely the 
same circumstances ; the choice is consequently 
entirely arbitrary, and geographers, as well as 
astronomers, generally select that which passes 
through, the capital 01 their own country as the 
circle to which they refer all other places. The 
equator and the assumed meridian thus form 
the coordinates of the sphere. The distance of 
any place from the equator, measured on the 
arc of the meridian, is the latitude of the 
place ; its distance from the assumed meridian, 
measured on a circle panillel to the equator, is 
its longitude ; and when the latitude and longi- 
tude of any place are both known, the position 
of the place itself is entirely determined. The 
latitude of a phice is ascertained by observing 
the height of the pole above the horizon of 
that place ; and the longitude of one place in 
respect of another, by the interval of time which 
elapses between the passage of any celestial 
body over, their respective meridians. [Lati- 
tude and Longitude.] 

Besides the rotatory motion about its axis, the 
eartli has also a motion of revolution about the 
sun, which is completed in the course of one 
year. The first of these motions causes the 
succession of day and night ; the second the 
vicissitudes of the seasons, and the inequality 
of the length of the natural days. These two 
last phenomena depend on two circumstances : 
first, that the axis of the earth is not perpen- 
^cular to the plane of the ecliptic, or the piano 
in wliieh the annual revolution is performed ; 
and second, that the extremities of this axis, or 
the two poles of rotation, continue to he directed 
to the same points of the celestial sphere during 
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tliG whole time of tlierevolntion. Hence it follows [ 
that the plane of the equator, though invariable 
in respect of absolute space, is continually 
changing its position in respect of the sun; 
and the apparent effect is the same as if the sun 
had a vibratory motion 
in the heavens, rising 
above the plane of the 
equator E E one half of 
the year, and falling 
below it during the 
other half. When the sun is in the equator at 
S, the two poles of the earth n and s are in the 
great circle which divides the illuminated from 
the dark hemisphere. When the sun reaches 
his greatest northern declination at S', the il- 
luminated hemisphere is a E a', and the north 
pole n comes considerably witliin it. On the 
other hand, when the sun’s declination is soutl^ 
as at S", the south pole s comes into the illumi- 
nated hemisphere, while n is left in darkness. 
When the sun is at S, his apparent diurnal 
motion is performed in the equator, and the 
days and nights are of equal length all over 
the world. The angle which the planes of the 
equator and ecliptic malce with each other is 
about ; consequently, since the greatest 
declination of the sun from the equator is the 
same quantitv, it must happen that at midsum- 
mer the sun is 23i^° to the north of the equa- 
tor, and at midwinter 23|® to the south of it. 
The inequality of the natural days is an imme- 
diate consequence of the sun’s declination: for as 
the solar rays come to the earth nearly parallel, 
one half of the globe must alwa;^s be illumi- 
nated at once, ana the other half m darkness ; 
consequently when the sun declines 23^° to 
the north of the equator, all that part of the 
earth which is within 23^° of the north pole 
will remain, while the earth performs its 
diurnal revolution, within the illuminated 
hemisphere. A small circle of the sphere 
parallel to the equator, and at the distance of 
23i° from the pole, is called the ;polar ovrcle ; 
and at this latitude the sun, when at his great- 
est declination, comes exactly to the horizon 
at midnight, without setting ; consequently the 
length of the longest day is twenty-four hours. 
At the equator the length of the day is always 
twelve hours; and from the equator to the 
polar circle the length of the longest day 
increases with the increase of latitude; and 
from the polar circle to the pole the length 
of time during which the sun continues above the 
horizon without setting increases with the latitude 
from twenty-four hours to six months. The two 
small circles of the sphere parallel to the equa- 
tor, which limit the sun’s greatest declination, 
are called the tropes ; ana the whole surface 
of the globe is divided by the two tropics, and 
the two polar circles, into five nones or spaces ; 
namely, the torrid none, which is included 
between the two tropics, or extends 23^® on 
either side of the equator ; the two temperate 
nones, or the spaces included between the tro- 
pic and polar circle in each hemisphere ; and 
the two frigid nones, or the spaces between the 
23 


poles and their respective polar circles. These 
may be called the astronomical divisions of the 
globe, as they depend on the position of the 
earth’s axis of rotation with respect to the 
plane of its orbit, and are determined by astro- 
nomical observations. 

Ghoqeaphy, Phtsicai,. — Has for its object 
the description of the principal features of the 
earth’s surface, as consisting of land and water ; 
the ^ent and configuration of the continents 
and islands ; the elevation and direction of the 
mountain chains ; the conformation of the * 
plains and valleys ; their altitude above the 
level of the sea ; the soil, climate, and ani- 
mal and vegetable productions of different 
countries. It embraces also the various pheno- 
mena of the ocean, which may be classed 
under the term Htdeologt ; the depth of the 
sea, and the inequalities of its depth, its salt- 
ness and temperature ; the direction and velo- 
city^ of currents, the tides, the polar ice, &c. 
In like manner it comprehends also many of 
the questions which are usually treated under 
the terms Metboeology and Climate ; the mean 
temperature of different countries ; the height 
of the snow-line; the prevailing winds; the 
barometric pressure; the quantity of annual 
rain, of evaporation, &e. ; and the effect of 
all these circumstances on the condition of the 
human race. 

On casting our eye on a glob© or map, we 
immediately perceive the very unequal distri- 
bution of land and water on the surface of the 
earth. The land occupies a very little more 
than one-third of the whole surface, and the 
water' all the remaining portion. Her is the 
inequality of the distribution in respect of 
the two hemispheres less remarkable. Of the 
whole land about four-fifths is situated in 
the northern hemisphere, and the remaining 
one- fifth in the southern. In a general view, 
the land consists of three great masses: the 
old continent, which comprehends Europe, Asia 
and Africa; the new contin&nty or America; 
and A'bzo Holland — which are separated from 
each other by the great oceans. The general 
features of the two continents differ remark- 
ably- In the old continent the general direc- 
tion of the land, and of the great mountain 
chains, is from west to east almost parallel to 
the equator; while in America the general 
direction is from north to south, along the 
meridian. Thus the four great systems of 
mountain ranges in Asia— namely, the Altai, 
the Thian-chan, the Kuen-lun, and the Hima- 
laya — all stretch from west to east ; and the 
Andes, which extends from one extremity of 
America to the other, ranges at right angles 
to this direction from north to south. An- 
other striking feature of the land is, that all 
the great peninsulas are pointed to the south 
pole. This is the case with South America, 
Africa, Arabia, Hindustan, Malaya, Cambodia, 
the Corea, Kamtschatka, California, Alasca, 
Greenland, Elorida, Italy, &c. ; in short, the 
only two exertions are Yucatan in the gulf of 
Mexico, and Jutland in the German Sea, which 
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are both formed of alluvial land, and may 
therefore he supposed to owe their formation 
to partial influences which have not operated 
on the great continental masses. This simi- 
larity of disposition can only he attributed to 
the agency of some mechanical cause ; and the 
phenomena strongly suggest the idea of the 
terraqueous masses having been shaped into 
their existing forms by the action of a great 
wave or current flowing jfrom the southern to 
the northern polei [Atmosphuee ; Climatbj 
Geology; Tides; Wind; &c. See also an 
excellent article on the general subject by Dr. 
Traill in ikus'Emyclofcsdia Britannica.) 

Geography, Poni-ncAX, — ^Wherever the na- 
tural features of portions of the globe lead, 
or seem to lead, to characteristic political 
phenomena, geography may help to interpret 
the laws of this branch of practical science. 
Por instance, the peculiar conflguration of 
Greece was cited in ancient times as suggestive 
of those municipal constitutions which belonged 
in an eminent degree to its political system, 
and which developed or aided in so marked a 
manner the peculiar intellectual capacity of its 
former inhabitants. Similarly, the physical 
features of the central part of the Korth Ame- 
rican continent have constantly been cited as 
necessitating the adoption and maintenance 
of federal institutions. Again, the geographi- 
cal position of the British Islands may be fairly 
understood to contribute, in no small degree, 
to the great commercial importance which they 
have achieved. 

Political geography is closely related to 
statistics, and supplies, indeed, the principles for 
which statistics supply facts. It need hardly 
be said, however, that there is a strong tendency 
towards hasty generalisation from statistics, 
and towards rash inductions from geography. 
The danger is the greater in the latter ease, 
for the obvious reason that though societies are 
largely influenced by external circumstances, 
they may nevertheless adapt themselves to 
them, and will be greatly controlled by ante- 
cedent facts. Por instance, any argument ad- 
verse to the possible organisation of a united 
political system in the Italian peninsula, if 
gathered fcom its mediseval history, might 
be a fallacy similar to that which led the fcst 
Pfapoleon to call Italy a mere geographical 
expression. [Statistics.] 

Geology (Gr. 7 ^ 7 , earthy and \iy05). Tlie 
science wliieh treats of the earth’s history, 
of the causes that have produced change in 
the materials of the earth’s crust, of the suc- 
cessive changes that have taken place in the 
oi^nic and inorganic kingdoms of natoe, of 
the influence of these changes in modifying the 
materials, and of the nature and various con- 
ditions of rodks and their contents. 

Geology proper is either, 1. Desceietivb 
Geology; 2. I^ysicad Geology; or 3, Peac- 
ttcal Geology. Physical Geology is too incom- 
plete to admit of distinct notice. The other 
departments ape treated under their respective 
headings. 


_A rational history of the world may be 
said to have originated with Aristotle, who 
carefully observed the changes going on upon the 
earth, and referred various phenomena to similar 
causes of change. In the twelfth chapter of 
the Meteorics he observes that the distribution 
of land and sea, in particular regions, does 
not endure through all time, but that sea covers 
aneieut land, and land now exists where there 
was once sea. He adds, ‘ There is reason for 
thinking that these changes take place according 
to a certain system and within a certain period.’ 

After Aristotle, Strabo speculated with sin- 
gular judgment and profoundness on the causes 
su^ested to explain the frequent occurrence of 
marine shells where the sea has never been 
known to reach in modern times. He accounts 
for them by assuming that the same land is 
sometimes raised up and sometimes depressed, 
the sea being also simultaneously raised and 
depressed. ‘ It is proper,’ he concludes, ‘ to 
derive our explanations from things which are 
obvious and in some measure of daily occur- 
rence, such as deluges, earthquakes, and volcanic 
eruptions, and sudden swellings of the land 
beneath the sea.’ 

Although, then, before the Christian era and 
for many centuries afterwards there was no 
very clear comparison of facts relating to the 
earth’s history, there were sensible and useful 
suggestions, and a sound basis of philosophy. 
There is, however, no proof of research in this 
department of science during the middle ages, 
nor did geological phenomena again attract atten- 
tion till the beginning of the sixteenth century. 

The origin of fossils was the first subject of 
enquiry, and the north of Italy the place of 
discussion. To Fracastoro, in 1620, is due the 
credit of having clearly put forward the only 
rational explanation. It was long, however, 
before this was admitted, and another century 
elapsed during which the subject was still 
under discussion. Even so lately as in 1670 
it was necessary seriously to controvert the 
notion that fossils were due to accidental causes, 
or, in other words, were Imus naturtSf ‘tricks of 
nature.’ 

During the whole of the eighteenth century, 
the progress of geology proper was irregular. 
Already before the commencement of that 
period. Lister had intimated that many fos.sils 
belonged to extinct species, and Leibnitz had 
theorised on the result of repeated invasions of 
the sea. Eay also had enlarged on the eflR!ct.s 
of running water, and Woodward had made 
those collections which show how closely he 
observed. It was not till 1760 that any 
more rational views than those of the physico- 
theologists were advanced ; but from that time 
commenced the publication of a series of 
special descriptions which ultimately led to the 
establishment of the doctrines at present lield. 
The battles between the Neptunists and Vul- 
eanists then raged, and continued to distract 
the attention of those who would otherwise 
perhaps have devoted themselves to the study 
of facts. 
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At last, in 1790, appeared the * tabular view ’ 
of Williain Smith, a contribution far more im- 
portant than might at first appear, inasmuch 
as it laid the foundation of that great series of 
observations on which, all progress of the science 
has since rested. Leaving the advocates of 
Werner and Hutton to fight in words, the 
Geological Society of London was soon after- 
wards founded for the purpose of obtaining and 
publishing positive knowledge. This and other 
societies that have succeeded it, and the labours 
of many eminent individuals, have at length 
placed the science on its proper basis. The 
present state and modern discoveries in geology 
will be noticed in other articles. They are the 
result of a lai^e amount of patient investiga- 
tion, and include a variety of facts in various 
departments of science. The conclusions and 
theories of modem geologists are generally put 
forward with a sounder basis of facts, and less 
reference to merely speculative views, than was 
formerly the case; but there is still much 
tendency among a large class of writers to mix 
up other enquiries and introduce foregone con- 
clusions even when treating of qnestions of 
pure geological science. 

The progress of discovery in geology for 
many years past has been much governed by 
the advance of Pal^eontoloot. Possiis are 
regarded as characteristic of formations ; and by 
a careful knowledge and comparison of groups 
of fossils, all the principal groups of strata in 
different countries, or different parts of the 
same country, can alone be clearly identified as 
contemporaneous. As, however, only certain 
parts of plants and animals are generally pre- 
served in a fossil state, and these are not 
always the most important for determining 
species, it is evident that a very limited number 
of natural groups are available. In botany 
especially, as the comparison of species is un- 
certain and difiS.cult without all the floral and 
germinating parts, the mere fragments of leaves 
and wood usually found are of little value. In 
zoology it is only the shells and cases of many 
animals that remain, while veiy many large 
groups of soft animals without skeletons are 
never indicated at all. Even of' the higher 
animals, as the vertehrata, the skeletons of 
fishes, a few detached bones of birds, and bones 
of reptiles and quadrupeds, must form the basis 
for all investigations. Thus geological discovery 
is unable to advance so rapidly as might be 
expected from the varied nature of the observa- 
tions. [See Desckiptitb Gboxogy ; Economic 
Geology ; ENGiNEEioNa Geology ; Rocks ; 
Classification; Pal.2EOntology, and the ar- 
ticles referred to under these headings.] 

CS'eoxxxancy (Gr. 717, earth, and (iavr^la, 
prophecy). Divination by points or circles 
made on the earth. It was termed by old 
writers ‘ a part of natural magic, the daughter 
and abbreviation of astrology.’ Geomancy was 
among the acts of divination most sedulously 
cultivated by professors of that science in the 
fifteenth and sixteenth centuries. Nativities 
were east, fortunes predicted, and oracular 
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answers obtained to questions, by the inspection 
of certain combinations of lines and figui’es re- 
presenting the conjunctions of the planets, &c. 
[Astbology.] 

Creometrio SMCean. The second term of 
a geometrical progression consisting of three 
terms, or the second of three continued pro- 
portionals. In the ease of two numbers, 
it is easily shown to be equal to the square 
root of their product. Any number of terms 
inserted between two given terms, so that the 
whole ^ may form a geometrical progression, 
are said to be geometric means between those 
two. The celebrated Delian problem reduces 
itself to the insertion of two geometric means 
between given extremes. [Duplication of 
THE Cube.] 

fireometrlcal. The meaning of this adjec- 
tive as opposed to algebraical is sufficiently 
obvious ; when applied to a construction, how- 
ever, it has a more technical signification. The 
ancient geometers admitted only two instru- 
ments : the straight line and the circle. Every 
construction which required the use of any 
other curve or instrument, they called mechani- 
cal as oppo^d to geometrical. 

G-eometrioal Progression. A series of 
numbers, each of which is obtained firom the 
preceding one by multiplication by a constant 
number called the common ratio. According 
as the latter is greater or less than unity, the 
progression will be an increasing or decreasing 
one. If, generally, denote the n*^ term of a 
geometrical progression whose common ratio 
is r, and denote the sum of the first n 
terms, we have a„=ai ^ and 


two equations which embrace the whole theory 
of geometrical progression. From them any 
two of the five elements a^, a^, r, n, and s,„ can, 
theoretically, be found when the remaining 
three are given. When r is positive and less 
than unity, the term r® in the numerator of Sn 
becomes of less importance, the greater the 
value of n\ that is to say, the sum of the series 

is always less than but approaches more 
and more to this limit, the greater the number 
of terms ; \ ^ accordingly said to be 

the sum of the infinite geometrical progression, 
whose first term is a^, and ratio n 

Geometry (Gr. yetafierpio^ from yn, earth, 
and (JLirpov, measure). The science which treats 
of the properties of figured space. The etymo- 
logy of the term suggests the object to whiehi 
geometry was first applied, viz. the measurement 
of land. It is pretended that the science was 
invented in Egypt, where the annual over- 
flowing of the waters of the Nile obliterated 
the landmarks, and rendered it necessaiy to 
have recourse to measurement in order to as- 
certain the proper allotment of each individual; 
but whatever may have been the origin of the 
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tcrm^ the. occasions on which it is necessary to 
compare things with one another in respect of | 
their forms and magnitudes are so numerous in 
every stage of society, that a geometry more or 
less perfect must have existed since the first 
dawn of civilisation. In geometry, bodies are 
considered only in reference to the properties of 
extension or magnitude, figure, and divisibility. 
Every body occupies an indefinite space, a cer- 
tain determinate place, or finite portion of 
space, which is called its volmm. The limits 
or boundaries which distinguish the place of 
the body, and septa'ate it from the surrounding 
space, are called surfaces ; a surface is therefore 
common to the two portions of space which it 
separates. As the limitation of space gives 
rise to the idea of surface, so the limitation of 
surface produces lines^ a line being the boundary 
of a surface, or the place in which two surfaces 
intersect each other, and therefore common to 
both. In like manner the limitation of a line, 
or the intersection of two lines, produces a 
point. But a point marks only position, and 
has no properties. A line has length ; a surface 
length and breadth; and a volume length, 
breadth, and thickness. Hence tlte properties 
of lines, the properties of surfaces, and the 
properties of volumes or solids, comprehend 
the objects of geometry. 

From Egypt the science of Geometry is said 
to have been transported into Greece by 
Thales ; but the assertions on which this sup- 
position is grounded are iitterly rejected by Sir 
G. Cornewall Lewis {Astronomyof the Ancients). 
The celebrated proposition of the square of 
the hypothenuse was the discovery of Py- 
thagoras. Anaxagoras of Clazomene composed 
a treatise on the quadrature of the circle ; and 
Plato had certainly made considerable advances 
in the science, as is proved by the simple and 
elegant solution which he gave of the duph 
cation of the cube. About fifty years after 
the time of Plato, Euclid collected the pro- 
positions which had been discovered by his 
predecessors, and formed of them his famous 
Elmmits; a work which, in England, is still 
regarded by many as the best introduction to 
the mathematical sciences. It consists of fif- 
teen books, of which thirteen are known to 
have been written by Euclid; but the four- 
teenth and fifteenth are supposed to have been 
added by Hypsicles of Alexandria, Apollonius 
of Perga, about 250 years b.c., composed a 
treatise on the conic sections, in eight books ; 
and he is said to have been the first who ap- 
plied to those curves the appellations by which 
they have ever since been distinguished — 
namely, the parabola, the ellipse, and the Jiy- 
perhola. [Conic Sections.] About the same 
time flourished Archimedes, the most iUhstrious 
of the ancient philosophers. He distinguished 
himself in geometry by the discovery of the 
beautiful relations between the sphere and cy- 
linder, by his work on conoids and spheroids, 
by his discovery of the exact quadrature of the 
psirahola, and of the approximate rectification 
of the circle. In the list of names which 
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have come down to onr times in connection 
with geometry, we may mention Eudoxus, 
Archytas, Eratosthenes, Aristarchus, Binostra- 
tus, and Nieomedes ; but for an account of the 
discoveries or inventions by which they are 
individually celebrated, we must refer to *Mon- 
tuda’s Bistoire des MatMniatlques. The school 
of Alexandria produced Pappus and Diophau- 
tus ; but the Greek geometry, though it was 
afterwards enriched by many new theorems, 
may be said to have reached its limits in the 
hands of Archimedes and Apollonius; and a 
long interval of seventeen centuries elapsed be- 
fore this limit was passed. In 1637, Beseartos 
published his Geometry', a work which will 
ever be remarkable, as containing the first 
systematic apialication of algebra to the solution 
of geometrical propositions. Soon after this 
followed the discovery of the infinitesimal cal- 
cidm ; and from that time to the present geo- 
metry has shared in the general progress of all 
the mathematical sciences. Besides Montnela’s 
work, Ohasles’ Apergu Historique (Brussels 
1837) may he consulted with advantage with 
respect to the origin and developeiueiit of geo- 
metrical methods. Of the works on Ancient 
Geometry, the following may be mentioned : 
Euclid, Elements of Geometry, and Boole of 
Bata ; Apollonius, Conics ; Archimedes, Opera ; 
Pappus, Mathematicis Collectiones ; Yieta, Opera 
Mathematica; Huygens, Opera; B. Simson, 
Opera RcUqua and Loci Blani ; Stewart, 
JPropositiones Geometriem ; T. Simpson, Ele- 
ments of Geometry; Legendre, Elemeoiis of 
Geo9iietry ; Leslie, Eleme7its of Geometry, 
&e. For an account of the numerous edi- 
tions of Euclid’s Elements (which have been 
translated into every European language), see 
Murhard, Bibliotheca Mathematica; hut to the 
list contained in that work should be added 
the more recent edition of Peyrard, in Greek, 
Latin, and French (Paris 1814:). An edition 
of the first six books, in Greek and Latin, 
by Camerer and Hauber (Berlin 1824), also 
deserves to bo noticed, on account of the 
valuable notes nith which it is accompanied. 

The modern works on Algebraic or Coor- 
dinate Geometry are very numerous : we can 
only mention those of Plucker, Analyi. Geom. 
EntwicJcelungen 1828—31, System der Analyt. 
Geom. 1835*^ and 1852, Tlieorie der Alffcbra- 
ische Curven 1839, and Mobius’ Baryccntrische 
Ccdcul 1827, as having marked an epoch in 
the history of the science, and Salmon’s Conic 
Sections 1863, Higher Fiane Curves 1852, 
and Anal. Geom. of Three Dimensions 1862, 
as treating the subject from the most modern 
point of view. 

The modern works on pure, as distinguished 
from coordinate Geometry, are less numerous- 
Poneelet’s Traitb des BropriHks Brojcctives 
des Figures, Paris 1822 ; Steiner’s ^ystema- 
iische Entvdclcelung der Ahh'dngigkdt Geo- 
metrischer Gestalten, Berlin 1832, and his 
Geometrischen Construciionen, 1833; Chasles’ 
Cours de GiomStrie Supirieure, Paris 1847, 
and his Traith des Sections Coniques, 1864; 
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Cremona’s TeoHa Creometrica delle Cunse 
JPiane, Bologna 1862; Mulcahy’s Modem Geo- 
7)ietry, 1864:; and Townsend’s Modern Geo- 
onetry of the Point, Line, and Circle ; may be 
mentioned as the most important and nseM. 

Geoponioa (Gr. y€oyKQviK6s, from yn, the 
earth, and ir6vQs, labov/r). The name of a 
Greek compilation of precepts on rural eco- 
nomy, extracted from ancient writers. The 
name of the compiler is unknown ; but the 
authorities which he quotes are numerous, 
and deservedly celebrated. (Niclas’s edition, 
4 vols, 8vo. Leipsic 1781.) 

Greoraiua (Gr. 777, and bp6M, I see). A 
name given to a large concave globe, or spheri- 
cal chamber, having the features of the earth 
delineated on the concave surface, like the 
large globe exhibited for many years in Lei- 
cester Square. A spectator in the interior 
of such a globe sees a much larger portion 
of the surface at once than if he occupied an 
exterior position. 

G-eorg^ics (Gr. yetapyiKd, things pertain- 
ing to husbandry). The title of a poem by 
Virgil, in four books, on agriculture, and the 
care of cattle, bees, &c. It is considered by 
critics the most perfect of his works. 

Georglum Sldus. [Ubaktjs.] 

Geotbermoxaeter. An instrument for 
measuring the earth’s heat at different depths, 
as in welm and mines, and for determining its 
rate of increase with the depth. The tempera- 
ture rises about one degree of Pahrenheit’s scale 
for every seventy or eighty feet of descent ; 
hence the inference that at the depth of a 
few miles the earth must be incandescent. 
[Glaci^ires.] 

Geraniacese (Geranium, one of the genera). 
A natural order of herbaceous or shrubby Exo- 
gens, representing the Geranial alliance, grow- 
ing in most parts of the world, and nearly 
related to OxalidaceeB, Bcdaammaceee, and 
Tropmolaceee, with which they are by some 
botanists associated. They are distinguished 
by the peculiar dehiscence of their fruit, 
which consists of several carpels combined 
round a beaked torus, by the tumid joints of 
their stem, and by their sti;^ulate leaves. 
Their sensible properties consist in an as- j 
tringent principle, and an aromatic or resinous ! 
flavour. Many of them, especially those of 
the genus Pelargonium, are beautiful objects, 
and much cultivated in gardens. 

Geranium, Oil of. A name given by 
perfumers to the essential oil of an andro- 
pogon. [Gkass Oil.] 

Germ-cell. In Physiology, the cell which 
results from the union of the spermatozoon, or 
spermatic matter conveyed by it, with the 
germinal vesicle, or its nncleus. The germ- 
coil assimilates the surrounding yolk and pro- 
pagates its kind by spontaneous fission, whence 
the first or parent-cell has been termed the 
primary germ-oell, and its progeny the deriva- 
tive germ- cells. 

Germ-mass. In Physiology, the materials 
prepared for the future formation of the 
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embiyo, consisting of the derivative germ-cells 
and the yolk which they have assimilated. 

Germ-yolk. In Physiology, that portion 
of the primary yolk of the egg which is to 
be assimilated by the derivative germ-eeUa in 
the formation of the germ-mass. In some ani- 
mals the whole yolk is so assimilated; in 
others, as e. g. the bird, only a very small 
portion; that, viz,, which is included in the 
germ-mass or dcatricula. 

German Scbool. In Painting. In this 
school we find an attention to individual nature, 
as usually seen, without attempt at selection 
or any notion of ideal beauty. The early Ger- 
man painters seem to have set a particular 
value on high finishing, rather than on a good 
arrangement and disposition of the subject. 
Their colouring is far better than their draw- 
ing, but their draperies are generally in bad 
taste. Though among the painters of this 
school there are some who do not deserve 
this censure, they are not sufficient in number 
to change the general judgment that must 
be passed upon it. Wohlgemuth, Martin 
Schoen, Holbein, and Albert Diirer are the 
heads of it. Martin Schaffner, Aldegrever, 
Amberger, and Lucas Cranach were also 
masters of ability, but utterly void of taste. 
So were also the later masters who pursued 
their studies in Italy, as Golzius, and Spran- 
ger, Heintz and Van Aachen. The later mas- 
ters of the seventeenth century gave more 
attention to nature, but of them few have 
handed down their names to our times, with 
the exception of John Bottenhammer, Adam 
Elzheimer, and Balthasar Denner. Compared 
with Italy, Spain, and France, the German 
school has never emerged from mediocrity. 
These remarks do not apply to the school 
now rising in Germany, which (with such 
leaders as Overbeck, Cornelius, Sehnorr, Hess, 
and Haulbach, and other still more sentimen- 
tal masters of the school of Diisseldorf, now 
deservedly renowned both for its oil and its 
fresco painters) seems likely to put the Ger- 
man school of painting on a level with its 
great intellectual powers in other branches of 
art and science, though the German artists do 
not yet display the masterly powers of exe- 
cution developed by the modern painters of 
France. In enumerating the artists of Ger- 
many of the present century, the highest 
praise is due to their best landscape painters, 
many of whom are unsurpassed by those of 
any other country. 

German Silver. A silver-like alloy gene- 
rally composed of nickel, copper, and zinc; 
various proportions are given, amongst which 
the following are said to be the best : 1 nickel, 
1 zinc, 2 copper; and 8 nickel, zinc, 8 
copper. It resembles the tutenag of the 
Chinese. 

Germen (Lat, a hud). In Botany, the 
organ commonly called the ovarium or ovary. 

Germinal Area. In Physiology, the cir- 
cular or oval space formed by liquefaction and 
metamorphosis of a peripheral portion of the 
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germ-mass, preparatory to the appearance of 
the first trace of the proper embryo. It is 
divided into a central clear part called area 
jpellucida, and a peripheral part called area 
opaca; the portion of the latter in ■which 
blood and blood-vessels are developed is called 
the area vasoulosa. 

Germinal IMCembrane. In Physiology, 
the strata of cells and nuclei of cells originally 
forming, and afterwards extending from, the 
germinal area: the external stratum is the 
vertebral layer, also called the serous and 
animal layer; the internal stratum is the 
visceral layer, also called the mucous and 
vegetal layer. 

Germinal Spot. In Physiology, the 
nucleus of the germinal vesicle : it consists of 
a finely granulated substance, strongly refract- 
ing the rays of light. 

Germinal Vesicle. In Physiology, a 
clear nucleated cell, -which is the first formed 
and most essential part of the ovum : it is sur- 
rounded by the yolk, and passes to the peri- 
phery of that part prior to impregnation, after 
which' the germinal vesicle becomes opaque, or 
disappears. It is sometimes called, after its 
discoverer, the PurMngian vesicle. 

Germination (Lat. germinatio, from ger- 
meu). The process by which a plant is pro- 
duced from a seed. The phenomena of ger- 
mination are best observed in dicotyledono-us 
seeds; such, for instance, as the bean, pea, 
hipin, &c. These seeds consist of two lobes 
or cotyledons, enveloped in a common mem- 
brane ; when this is removed, a small project- 
ing body is seen, which is that part of the germ 
which afterwards becomes the root, and is 
termed the radicle', the other portion of the 
germ is seen on carefully separating the coty- 
ledons, and is termed the it afterwards 

forms the stem and leaves, "^en the ripe 
seed is removed from the parent plant it gra- 
dually dries, and may be kept often for an in- 
definite period without undergoing any change ; 
but if placed imder circumstances favourable to 
its germination, it soon begins to grow : these 
requisite circumstances are a due temperature, 
moisture, and the presence of air. Where 
these are present, the seed gradually swells, its 
membranes burst, and the ^erm expands. The 
root is at first, most rapidly developed, the 
materials for its growth being derived from the 
cotyledons ; and when it shoots out its fibres or 
rootlets, these absorb nourishment from the soil, 
and the plumula is developed, rising upwards 
in a contrary direction to the root, and expand- 
ing into stem and leaves. Eor this growth the 
presence of air is requisite ; if it be carefully 
excluded, though there be heat and moisture, 
yet the seed wiU not vegetate. Hence it is that 
seeds buried very deep iu the earth, or in a stiff 
clay, remain inertj but, on admission of air by 
turning up the soil, begin to shoot forth. From 
experiments whifth have been made upon the 
germination of seeds in confined atmospheres, 
it appears that carbonic acid i.s evolved, and 
that part of the starch of the cotyledons 
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passes into gum and sugar ; so that most seeds, 
as we see in the conversion of barley into 
malt, become sweet during germination. Light 
is injurious to the growth of a seed. It is, 
therefore, obvious that the different requisites 
for germination are attained by placing a seed 
under the surface of the soil warmed by the 
sun’s rays, where it is moistened by its humi- 
dity and by occasional showers, and excluded 
from light, but within reach of the access of 
air. The most favourable temperature is 
between 60° and 80° ; at the freezing point 
none of the more perfect seeds vegetate : and 
at temperatures above 100° the young germ is 
usually inj-ured. 

■When the young plant is perfected, the coty- 
ledons, if not converted into leaves, rot away, 
and the process of nutrition is carried on by 
the root and leaves. The principal nourishment 
is taken up from the soil by the root, an.d chiefly 
by its small and extreme fi^bres ; so that when 
these are injured or torn, as by careless trans- 
plantation, the plant or tree generally dies. 
The matters absorbed, consisting of water hold- 
ing small portions of saline substances and of 
organic matter in solution, become the sap of 
the plant ; and this is propelled upwards in the 
vessels of the stem, or of the outer layer of 
wood, into the leaves ; here it is exposed to the 
agency of air and light: it transpires moisture, 
and occfidonally carbonic acid. But the leaves 
also at times absorb moisture, and dtu’ing the 
influence of light they decompose carbonic 
acid, and, retaining the carbon, evolve oxygen ; 
the sap thus becomes modified in its composition, 
and the characteristic proximate principles of 
the vegetable are formed. These return in ap- 
propriate vessels from the leaves, chiefly to the 
inner bark, where we accordingly find the accu- 
mulation of the peculiar products of the plant : 
they also enable it annually to form a new layer 
of wood. Hence it is that the transverse section 
of the wood exhibits as many distinct zones as 
the tree is years old. We are ignorant of the 
causes of this circulation of the sap ; but that 
it follows the course which has been stated 
is proved by the operation which gardeners call 
ringing^ and which they sometimes resort to, 
to make a barren branch bear flowers and fruit : 
it consists in cutting out and removing a circu- 
lar ring of bark, so as to prevent the return of 
the sap by the descending vessels, which at first 
ooze eopionsly ; but afterwards the wound heals, 
and the juices are accumulated in all parts above 
the extirpated ring, producing tumefaction in 
the limb, and often inducing a crop of flowers 
and fruit, or causing them to appear earlier than 
on the uncut branches. If a tree be wounded 
so as to cut into ^he central portions of the 
wood, or the outer layer of new wood, the flow 
of ascending sap is then seen to take place upon 
the lower section, where are the vessels that 
carry it up to the leaves ; and the flow of de- 
scending sap is principally confined to the upper 
section of the inner bark, from which, after a 
time, new hark is produced, and the parts again 
become united. 
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Crerocomia (a word coined fi.’om Gb;. j4puy^ 
oldt and Ko/x^u, I am concerned about). That 
part of medicine which, relates to the diet ahd 
treatment of old age. 

CS>eruLnd (Lat. gerundium). In Grammar, 
a term applied to the ohliqne cases of the 
neater of the Latin participle passive in dus, 
which serve as a declinable infinitive active and 
govern the case of their verbs. 

G>eru.sia (^r.^epovcria, an assmhly of elders). 
In Ancient History, the senate of Sparta, the 
aristocratic element of Spartan polity. The 
number of this council was thirty, including the 
two kings ; and the qualifications of its mem- 
bers were, pure Spartan blood, and an age 
not below sixty years. The election was per- 
formed in a primitive manner by acclamation, 
the candidates being brought forth one by one 
before the people. He who was greeted with 
the loudest applause was held to receive the 
highest honour next the throne. The functions 
of the gerusia, so far as they can be deter- 
mined, were partly deliberative, partly judi- 
cial, and partly executive. It prepared mea- 
sures which were to be laid before the 
popular assembly ; it exercised a criminal juris- 
diction, with power of capital punishment, and 
was also 'invested with a kind of censorial 
authority for the correction of abuses ; but it 
is not Hlcely that the ephors would permit any 
exercise of this authority which would inter- 
fere with their own. {Mem. de VAcad. des 
Jnsorip. vol. xv. ; JSIullers Dorians.) 

Gesneraceee (Gesnera, one of the genera). 
A natural order of herbaceous Exogens, inha- 
biting the tropics, allied to Bignoniaoecs ; from 
which it differs in the partly inferior one-ceHed 
ovary, apterous seeds, and habit ; from Cyrtan- 
draoem in the one-celled ovary, simple placenta, 
and albuminous seeds; from Bcrofhulariojcece 
by the same characters, with the exception of 
the seeds. The fruit, when succulent, is some- 
times eatable, mucilaginous, and sweetish. 
Many beautiful species of Qloadnia, Gesnera, 
and Sinningia are known in our gardens. 
Botanists have generally united the Cyrtan- 
draoecB with them as a sub-order. [Cxetxk-- 
DltACBJE.] 

Gesture Xiunguagre. The gesture language 
of savage tribes must be carefuUy distinguished 
from the alphabet in which the deaf and dumb 
are taught to converse by teachers who can speak. 
In the latter system, the signs represent letters 
or words : in the former, they directly repre- 
sent ideas. Hence savages who are accustomed | 
to converse by signs, can with ease communi- 
cate with deaf and dumb children in civilised 
countries. The imperfect spoken language of 
many tribes is stiH eked out by the help of this 
gesture language, which, in the belief of some 
recent writers on the subject, is the original 
utterance of mankind, out of which speech has 
developed itself more or less fully among 
different tribes. (Tylor’s Researches into the 
Early History of Mankind.) 

Goum (coined from Gr. to give a 

relish). The Avens or Herb Bennett, G. urha- 
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mm, is a native plant of the Eosaeeous orden 
with lyrately pinnate leaves and small yellow 
flowers. Its root, called by the old herbalists 
Clove-root, has an aromatic dove-like odour, 
and possesses astringent properties. It was at 
one time put into ale to give it a dove-like 
flavour and prevent its turning sour, and has 
been recommended to be chewed by those who 
are troubled with foul breath. 

Geysers (from an Icelandic word signifying 
raging or roaring). The celebrated spouting 
fountains of boding water in Iceland. The 
Geysers are situated about thirty miles from 
the volcano Hecla, *in plains full of hot springs 
and steaming fissures. Their jets are inter- 
mittent, and the height to which they rise 
appears to vary much at different times. Olaf- 
sen and Povelsen estimate that of the Great 
Geyser, when they saw it, at 660 feet. Few 
English travellers have seen it spout higher 
than 90 or 100 feet ; but Mr. Henderson saw it 
reach. 150 feet in 1815, and one of the smaller 
Geysers, when a stone was thrown into it, 
spouted to the height of 200 feet. 

For the most recent views regarding the 
origin, duration, and ultimate extinction of the 
Geysers, see Professor Bunsen’s ‘Hesearches on 
the Volcanic Phenomena of Iceland,’ and a lec- 
ture on the same subject by Professor Tyndall. 
{Proceedings of the Royal Institution 1863.) 
[8p»m<j, Httbbmitxbnt.] 

Gbauts. A term applied originally to the 
narrow and difficult passes in the mountains of 
Central Hindustan, but which has been gradually 
extended to the mountains themselves. They 
consist of two great chains extending along the 
east and west coasts of the Deccan, parallel to 
each otlier, or rather diverging, and leaving 
between them and the sea only a plain of forty 
or fifty miles in breadth. The precise altitude 
of these mountains has not been ascertained, 
but their general elevation is from 3,000 to 
4,000 feet ; and while the extent of the Eastern 
Ghauts has been limited to a line of 300 miles, 
the chain of Western Ghauts is said to extend 
without interruption nearly 1,000 nules. (Mur- 
ray’s Encyclop^ia of Geography.) 

Gbea Sutter, also called Galam. A 
fat oil, closely resembling palm oil. It is the 
produce of a West African palm, the Mica- 
dmia or Bassia Parkii, is of a greyish- white 
colour, and melts at a temperature of 97° 
Fahr. 

Gbebres. [Guesbbes.] 

Gbee. A kind of butter used by the natives 
of India. It is prepared by boiling fresh-drawn 
milk in earthen pots for about an hour, and 
adding to it, when cooled, a little curdled milk, 
called tyre, to make it coagulate. It is after- 
wards churned, some hot water being added 
during the process. The smell and flavour are 
strong and coarse. 

GbibellineSp In Italian History, the name 
of a political party, which maintained the 
supremacy of the German emperors over the 
It^an states, and their claims to investiture, 
&c., disputed by the popes. [Guelps.] 
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. Crbost, Holy, Order of tJie, The principal 
military order of France trader the old regime ; 
instituted in 1574 by Henry III., for nobles 
only; abolished at the Revolution; reconstituted 
by the Bourbons. 

Oiant's Causeway. [Basaxt.] 

Giants (Or. yiyavres). In the Homeric my- 
thology, the aboriginal inhabitants of Thrinakia, 
who for their impieties were extirpated by 
Eurymedon. (Od. vii. 59.) In Hesiod they 
are beings produced by the blood of Uranus 
(or heaven) falling upon Ge (the earth); by 
later writei'S they are freq.uently confused with 
the Titans. In Northern mythology, the Trolls, 
Frost Griants, &c. represent, like the Homeric 
Gigantes, the original people of the land.^ See 
a learned and amusing article on this subject in 
the Encyclopedia Metropolitana. 

Giaour (Turk, a dog). An epithet applied by 
the Turks to all, but more especially to Chris- 
tians, w-ho do not profess adherence to Moham- 
medanism. 

Gi1». The flxediron wedge used in eonj traction 
with the cotter^ or movable one, for the purpose 
of wedging up the parts of machinery. It has se- 
veral other meanings in mechanics; thus, the arm 
of a crane, which supports the weight and round 
which the movement takes place, is called a gib, 

GlbDose (Lat. gibbosus, from gibba, a 
hunch). Humped. When a surface presents 
one or more large elevations. 

Gibbous (Lat. gibbus, protuberant). This 
term is applied in Astronomy to the swelling or 
convex appearance of the moon when more than 
half full or enlightened. In the telescope, the 
planets Mercury, Venus, and Mars exhibit a 
similar appearance. 

Gibbsite. The native hydrated ahimina 
of Massachusetts, named after Colonel Gibbs. 

Giddiness. [Scotoi>inia.][ 

Oieseckite. A mineral discovered in Ice- 
land by Giesecke. It is a hydrated silicate of 
alumina and potash, and occurs in brownish 
hexagonal prisms. 

Gift. In Law, in its general sense, a con- 
veyance which passes either lands or goods. 
But when restricted to immovable property, it 
signifies in its proper sense the creation of an 
estate tail. [Fee Tail.] It is so termed from 
the operative words of the conveyance, which 
are always I give, or have given. A gift of 
personal property differs from a grant in being 
wholly gratuitous and without consideration. 

6i^. A light carriage drawn by one horse. 
Gige or gigmachines are rotary cylinders covered 
with wire-teeth, for teasling woollen cloth. 

Gig. In Naval Language, a light boat at- 
tached to a ship. It is rowed by two, four, or 
six alternate oai‘s, and is ordinarily kept for the 
use of the officers. 

Giga or Jig: (Ital,). In Music, an air for 
dancing in triple time, usually | or 

Gigantomaebia (Gr.). In Fainting, re- 
presentations of combats with or between 
giants. The term is more particularly applied 
to the conflicts waged between Jupiter and the 
giants. [OiAKTS.] 
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j The most remarkable work of this class is 
' the ‘ Fall of the Giants ’ in the Palazzo del T6 
at Mantua, painted trader the superintendence 
of Giulio Romano. 

Gilbertiues. A religious order founded 
by Gilbert of Sempringham, in Lincolnshire, 
in the twelfth century. It possessed about 
twenty-fi.ve houses in England at the time of 
the dissolution. 

Gllbertite. A white micaceous mineral com- 
posed chiefly of silica, alumina, and lime, from 
St. Austel, in Cornwall, named by Dr. Thomson, 
after Mr. Davis Gilbert, formerly President of 
the Royal Society. 

Gliding*. The application of a superficial 
coat of gold on wood, metal, and other materials. 
The beauty and durability of gold render it the 
most valuable of all ornamental substances; 
but, on account of its weiglit and high price, 
its use in these respects would be greatly ro- 
strieted, were it not the most extensible and 
divisible form of matter, so that it may be 
made to cover a larger surface than an equal 
quantity of any other body. Metals are usu- 
ally covered with gold by various processes ; one 
of these, called watcr-gilding, is now almost 
disused : it consisted in perfectly cleaning their 
surface, and then, in the case of silver, for 
instance, rubbing it over with a solution of gold 
in mercury, amalgam of gold : the vessel was 
then heated over a clear charcoal fire, by which 
the mercury was driven off, and the gold left 
adhering to the silver surface, upon which it was 
afterwards burnished. The surface of copper 
or brass was prepared by cleaning and rubbing 
it over with a solution of nitrate of mercury, 
which amalgamated tiie surface, and enabled the 
gold amalgam, when subsequently applied, to 
adhere ; heating and burnishing were then re- 
sorted to as before. Brass and copper buttons 
were gilt in this way ; the quantity of gold u-sed 
being so small that twelve dozen buttons of one 
inch diameter were completely gilt upon botli 
surfaces by five grains of gold. At present, 
nearly all gilding upon metals is performed by 
electro-chemical agency. The surface to be 
pjlt is rendered electro-negative, and immersed 
in proper solution of gold. Other kinds of 
^ding are performed by gold leaf, which, if 
intended for outdoor work, is laid on by the 
help^ of gold siisr, i. e. drying oil mixed with 
calcined red ochre ; or, if for picture and 
looking-glass frames, they are prepared by a 
siiM made by boiling parchment clippings to a 
stiff jeUy, and mixed with fine Paris-plaster 
or yellow ochre. The leaves of books are gilt 
upon the^ edges by brushing them over, while 
in the binder’s press, with a composition of 
four parts of Arminian bole and one of powdered 
sugar candy mixed up with white of egg ; tliis 
coating, when nearly dry, is smoothed by the 
burnisher, then slightly moistened, and the 
gold leaf applied and burnished. To impress 
gilt figvires on book covers, the leather is dusted 
over with finely powdered mastic; the iron 
tool by which the figure is made is then mode- 
rately heated and pressed upon a piece of leaf* 
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gold, -wliicli slightly adheres to it ; being then West India islands, whence Europe is chiefly 
immediately applied to the leather with a supplied. It is a good stimulant and carmina- 
certain force, the tool makes an impression, tive; and the fresh root preserved makes an 
and, softening the mastic, transfers and fixes agreeable, warm, and not very unwholesome 
the gold. In gilding glass and porcelain, sweetmeat. The acrimony of* ginger appears 
powdered gold is blended with gum-water and to reside in a resinoid substance, which is 
a little borax, and applied by a camel-hair soluble in alcohol ; hence e. spirituous tincture 
pencil; the article is then put into an oven or of ginger contains the virtues of the root, and 
furnace ; the gum burns off, and the borax, by is used under the name essence of ginger. 
vitrifying, cements the gold to the surface, Ginger Beer. This popular and agree- 
upon which it may afterwards be polished by able beverage is prepared as follows : Take of 
the burnisher. Sulphide of gold is also used in white sugar twenty pounds, lemon or lime 
the potteries for the same purpose. juice eighteen fluid ounces, honey one pound, 

Gill. A measure of capacity equal to the brumed ginger twenty-two ounces, water eigh- 
fourth part of a pint. Miners apply the term teen gallons. Boil t^e ginger for h*alf-an-hour 
to a pint in three gallons of the water, then add the 

Gillleslaceee (GiLliesia, one of the genera), sug^, the juice, and the honey, with the re- 
A small natural order of Exogens, allied mainder of the water, and strain the whole 
nearly to lAliaoea. Their principal peculiarity through a cloth ; when cold, stir in the white 
consists in having irregular flowers, surroundod of one egg, and half-an-ounce of essence of 
externally by calyx-like bracts. They inhabit lemon: ^ter standing four days, bottle: the 
Chili, and are of no known use. bottles are to be laid on their sides in a cellar, 

Gills (A.-Sax. geahlas). In Physiology, and the beer is ready for use in about three 
parts of the body are so called in which tike weeks. If a little yeast be used, the beer is 
blood-vessels are in greater number than is ready in two or three days, hut in that case 
necessary for mere preservation or growth, does not keep well. Lemon juice may be pur- 
and are miniitely subdivided for the purpose of chased, for sixpence a pint, of the lemon- 
submitting the blood to the infl,uenoe of air merchants in Botolph Lane, Thames Street, 
contained in water. Ginger Seer Powders. Take of white 

, Gimbals or G^bols (Lat. gemeBns, sugar two drachms, bicarbonate of soda tvrenty- 
twin). A piece of mechanism consisting of six grains, powdered ginger five grains, essence 
two brass hoops or rings which move within of lemon one drop : mix and put up in white 
one another, each perpendicularly t6 its plane, pajjer. In a blue paper put up half a drachm 
about two axes, placed at right angles to each ^hirty grains) of finely powdered tiartaric acid, 
other. A body suspended in this manner, 'When used, mix the powders, and stir them 
having a free motion in two directions at right into half-a-pint of water, 
angles, will assume the vertical position : hence Ginglyxuns, Gingl3rxnoid (Qt._ 7:77X0- 
the apparatus is employed for suspending fwsid-fjs, &om ylyyKvfios^ a joint). Hinge-like, 
portable or mountain barometers, sea com- An anatomical term applied to joints formed 
passes, &c. for motion in one plane. 

Glmbernat’s Ziigameat. The tendinous Ginseng. A Chinese word applied to the 
expansion of the lower portion of the oblique root of the Panax Bohinseng and P. guinque^ 
muscle of the abdomen, by some defined as the foUuTti. It has a bitter-sweet flavour, and is 
third insertion of Pou^arfs ligament. considered as a powerful restorative in China, 

Gimp. Silk twist, interlaced vrith brass or V(rhere its consumption is very great. P. quiu- 
other wire. quefolium is found chiefly in the northern parts 

Gin (Er. genifevre, jwnijperf Alcohol fla- of Asiaj and in America; but the Chinese draw 
Toured by the essential oil of juniper. It was their supplies almost wholly from America, In 
originally made hy the Dutch, and is hence 1852, there were sent front the United States 
distinguished in this coun^ hy the name of to China 500,000 lbs. of ginseng, valued at 
Hollands. Ihe liquor hearing the above name 120,000 dollars. {Commercial Diet.) 
in this country is of British manufacture, and Gipsy. [Gypsy.'] 

is frequently flavoured by oil of turpentine, and Giraffe (Arab, kh'ariffa). The tallest qua- 
rendered biting upon the palate by caustic druped, and the largest and most singular 
potash. In Holland, the finest gin bears the of the Euminant order. The head of tlie 
name of Schiedam, the principal place of its giraffe resembles that of the camel in the 
manufacture, where there are many distilleries, absence of a naked muzzle, and in the shape 
[Spirits.] and organisation of the nostrils, which are 

Gm. A species of machinery used in mining oblique and narrow apertures, defended hy 
operatiousjwhereby a rope, wound round a large the hair which grows from their margins, and 
horizontal drum, raises, or lowers, the buckets surrounded by cutaneous muscular fibres, by 
containing the workmen or the produce of the which the animal can close them at will. This 
mine. These engines are often worked by a is a beautiful provision for the defence of the 
horse traversing a circle. ' air-passages and the irritable membrane lining 

Ginger (Gr. Ctry^^epts). The dried rhizome the olfactory cavities, against the fine particles 
of Zmgiber offioinaUs, a native ofthe East Indies, of sand which the storms of the desert raise in 
and abundantly cultivated in America and the almost suffocating clouds. The large, dark, 
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and lustrous eyes of tlie giraffe, which beam 
with a peculiarly mild but fearless expression, 
are so placed as to take in a wider range of the 
horizon than is subject to the yision of any 
other quadruped. While browsing on his fa- 
Tourite acacia, the giraffe, by means of his late- 
rally projecting orbits, can direct his sight so 
as to anticipate a threatened attack in the rear 
from the stealthy lion, or any other foe of the 
desert. To an open attack he sometimes 
makes a successful defence hy striking out 
his powerful and well-armed feet; and the 
lion is said to he frequently repelled and 
disabled by the wounds which the giraffe has 
thus inflicted with his hoofs. It is essen- 
tially a true Ruminant, having a stomach 
divided into four compartments, the paunch 
being simply papillose, without water-hags; 
and the reticulum with extremely shallow hexa- 
gonal cells, as in the reindeer. It is also a 
homed Ruminant, the horns being two in 
number, small, straight, and simple, like those 
of the pricket deer. Rut in the giraffe the bony 
base of each horn is articulated by a broad 
rough epiphysial basis to the cranium ; it is 
covered hy a vascular periosteum and a hairy 
integument, which is not deciduous. These 
horns, or rather antlers, terminate in a truncate 
extremity capped with a callous plate, and 
fringed with long and strong black hairs: 
they are present in both sexes, as in the 
reindeer, but are larger in the male, and 
are by no means the insignificant weapons 
that tiiey have been sup;^osed to be. The 
median protuberance is a simple thickening of 
the contiguous parts the frontal and nasal 
bones. In the form of the mouth the giraffe 
differs from every other Ruminant. The upper 
lip is not bifid, as in the camel ; and thougn.it 
is prolonged and covered with hair, as in the 
elk, it differs in its elegant and tapering form. 

The giraffe has a long neck, and has not 
spurious hoofs, and so far it resembles the 
camel ; but the cervical vertebrae in the camel 
tribe present a peculiarity of structure, com- 
bined with their length, in which the giraffe 
does not participate. The camels have many 
other peculiarities of internal organisation, to 
some of which we find resemblances in certain 
ordinary Ruminants, but not in the giraffe. Its 
place in the Ruminant series is between the 
deer and the antelope. These extensive families 
are respectively distinguished, not only by the 
nature of their horns, but by a well-marked 
anatomical character : the gall-bladder is pre- 
sent in the antelopes, and not in the deer. In 
three giraffes lately dissected in this country, a 
gall-bladder was present in one, and not in the 
other two. In that in which it was discovered 
it presented an abnormal structure, being bifid 
at the fundus, and divided into two compart- 
ments. We may infer, therefore, that in this 
part of their organisation, as in the structure of 
their horns, the giraffes are more nearly akin 
to the deer tribe than to the antelopes. Yet it 
must not he foi^otten that while we search in 
vain among the Ceroid^ for an equine mane 
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and tufted tail, such as ornament the giraffe, 
we find both these peculiarities combined in 
the gnu among the antelopes. A giraffe more 
than two-thirds grown will eat daily in con- 
finement eighteen pounds of clover hay, and 
eighteen pounds of a mixed vegetable diet, con- 
sisting of carrots, mangold wurzel, barley, split 
beans, and onions ; and will drink four gallons 
of water. They copulate in March. The female 
has four inguinal udders; she brings forth 
one fawn at a birth ; and the period of gesta- 
tion is fifteen months. The new-born giraffe 
measures six feet from the fore-hoofs to the 
top of the head. In a few hours it is able to 
follow the dam. It resembles the mature aili- 
ng in the markings of the hide. The first 
giraffe known to have been produced in captivity 
was brought forth in June 1839, at the gardens 
of the Zoological Society of London. 

CUrasol (Ital. girasole). A milk-white or 
bluish Opal, which, when turned to the light, 
reflects a reddish colour; hence its name, 
from the Latin gyms, a circle^ and sol, the 
sun. 

Gikasoi.. The Italians gave this name to 
the artichoke as being a Hnd of sunflower; 
hence the English corruption of Jemsalem 
artichokes, followed hy the invention of Pales- 
tine soup. 

Crirder. In Architecture, a principal beam 
in^ a floor, for supporting the binding or other 
joists, whereby their bearing, or length, is 
lessened. " G-irders are of several sorts, such as 
cast iron, wrought iron, boxed, framed, and 
trussed ; they are now used quite as much for 
the support of the main walls of a building, or 
for the support of the roadway of a bridge, as 
for floors. 

Crtrdle (A.-Sax. girdan, to mcircU, Goth, 
gairda). A belt or band, of leather or some 
other substance, used in girding up the loins. 
The girdle (Gr. Lat. cingulum) was in 
use among the Hebrews, Greeks, and Romans, 
for various purposes, and chiefly while at work 
or on a journey. They were also worn by 
young women at all times before marriage. 
Hence Zonam solvere virgineam was a well- 
known phrase appropriated to the marriage 
ceremony. To Aphrodite or Venus was attri- 
buted hy the poets the possession of a particular 
kind of girdle, called ccsius, which was said to 
have the power of inspiring love. 

It was formerly the custom in England for 
bankrupts or other insolvent persons to put off 
and surrender their girdles in open courts. 

Gironde* the. In French History, a 
celebrated political party during the Revo- 
lution, the members of which were termed 
Girondists or Girondins. The name was 
derived from that of the department La 
Gironde (in which Bordeaux is situated), 
which sent to the legislative assembly of 1791, 
among its representatives, three men of elo- 
quence and talent (Guadet, Gensonn^, Ver- 
gniaud), who were among the chief leaders of 
the party. Its principles were republican. 
During the continuance of that assembly the 
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Girondists formed a powerful, but not always 
consistent party. Out of these Louis XVI. 
chose his republican ministers in the beginning 
of 1792. But after the massacres of September 
in that year the party in general withdrew 
from all connection with the Jacobins, and 
approximated towards the Constitutionalists. 
In the Convention the Girondists at first com- 
manded a majority, but on the king’s trial they 
were much divided ; and, being pressed by the 
violence of the sections of Paris, they were at 
length expelled the assembly: thirty-four of 
them were outlawed, and finally twenty-two of 
their leaders guillotined (Oct. 7 and Oct. 31, 
1793), while a few escaped, and others put an 
end to themselves. Perhaps the most celebrated 
member of the Gironde party was a lady, 
Madame Eoland, the wife of the minister of 
that name, who was executed when the party 
fell, and whose principal writing — ^the Ap^el au 
Peu^le — ^bears all the stamp of that high re- 
publican enthusiasm which characterised them. 
Various apologies and eulogies of the parly 
have appeared. Its members were not with- 
out high qualities ; but its counterpart wiU be 
found in all revolutions, in that body of men 
of high theoretical views of social reform and 
little practical knowledge, who, being commonly 
lifted into power by supporters more energetic 
but leas high-principled than themselves, are 
sure to be thrust down in a short time by 
their own former adherents. (See particularly 
the histories of Phiers and Louis Blanc for 
general views on the subject; for details, 
the Histoire JE^arlementaire of Messrs. Buchejz 
and Eoux ; and the famous, but somewhat 
romantic, history of the Gtirondins by La- 
martine, which produced so great an effect on 
the public mind in the Eevolution of 1848. 

G-irouette (Fr. a weathercock). Public 
characters who turn with every political breeze. 
The French published a JDictwnnaire des 
Girouettes, containing the names of the most 
celebrated revolutionary characters, with a 
number of weathercocks against each, corre- 
sponding to the number of his political 
changes. 

Girt £lne. A rope to lift the rigging and 
riggers up to the masthead on first rigging the 
ship; 

Giamondiine. A native hydrated silicate 
of alumina, lime and potash, first noticed at 
Capo di Bove, near Eome, by Gismondi, after 
whom it was named- 

Gitbagrixi. A soap-like matter found in the 
com cockle {Agrostmima Githago). 

Glzasard (Fr. g4sier). The proper stomach 
of birds; its texture differs remarkably in 
granivorous and carnivorous birds, being thick 
in the one and thin in the other. 

Glabrous (Lat. glaber, smooth), A term 
applied in Mammalogy to those parts of the 
surface of a quadruped which are naturally 
devoid of hair; and in Botany and Entomo- 
logy, when a surface is smooth, and devoid of 
hair or pubescence. 

Glacial Xirift. The surface of much of 
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northern Europe and North America is strewed 
at intervals with remarkable accumulations of 
large and small blocks of stone (some angular, 
some rounded), mixed with sand and clay, all 
heaped irregularly on the other rocks, but 
sometimes including stratified deposits. The 
solid rocks are often greatly scratched, and 
not nnfrequently polished, under these deposits, 
as if they had been dragged or drifted along 
for some distance. Sometimes the deposits are in 
definite Hnes ; sometimes the heaps have defi,- 
nite forms. To account for these curious heaps, 
of which Gravel is one of the component 
parts, it is necessary to study the action of ice, 
whether moving over a surface of land loaded 
with stones and rubbish, or broken away from 
the land and drifted along by marine currents. 
The former condition introduces the subject of 
Glacibbs, the latter of Icbbbros [see those 
articles]. 

The action of a glacier in producing drift is 
peculiar, but easily understood. Large quanti- 
tifts_ of stones, sand, mnd, and other material, 
derived from the hourly disintegration of rocks 
bn high exposed mountain sides, fall into the 
valleys, and are there caught up by the snow, 
and at length, by the constant change going 
on in the newly forming ice, are arranged 
in long lines distributed through the mass. 
Those at the sides and bottom, pressed on 
by the whole weight of the moving ice, rub, 
scratch, and cut away the ground below, thus 
adding to the material moved. The whole at 
length reaches the place where the ice is melt- 
ing, and is there accumulated or carried away 
by the stream. The path of the glacier is 
inevitably marked by these accumulations ; and 
if at any time the glacier should melt away 
entirely, the rubbish would be left as drift. 
Such drift cannot have been moved far, and 
may generally be traced to its origin. 

Where, however, in cold climates the glacier 
reaches tO’ the sea coast, and then advances into 
the water tiU it becomes broken off, the accu- 
mulation of drift may be so distributed among 
the mass, that when separated, the portion of a 
glacier, now an iceberg, may contain an enor- 
mous load of broken rock and mud. Entering 
the sea, and drifted by marine currents, the 
huge mass thus loaded will either melt by 
degrees as it enters warmer latitudes, or will 
be caught by some shoal and stopped on its 
way. In the first ease a multitude of blocks 
and stones will be strewn with a certain degree 
of regularity along a line of sea bottom, and 
will probably be drifted into hollows, or large 
heaps of all kinds without order or arrange- 
ment, Otherwise it wiE be left on the shoals 
and higher ledges of rock on which the hergs 
have stranded. Thus have been produced the 
various phenomena of glacial drifts. They are 
often greatly complicated in nature, by sub- 
sequent elevation and denudation, and the 
partial covering by other newer accumulations, 
[Glaoibrs and Glacsal Phenomena.] 

Glacial Phenomena, Phenomena indi- 
cating glacial action. They are very numerous 
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and varied, and include many appearances tliat | 
would not at fii'st be thought referable to sijieh j 
action as that of ice. ' Gravel deposits generally, j 
gravel hills of a certain form having one side , 
steep and the other an easy slope always in the 
same direction, isolated boulders, surfaces of 
rock smoothed, rounded, scratched, or otherwise 
acted on by the friction of heavy bodies — these 
are the ordinary phenomena. Long trains of 
gravel and sand, indentations scooped out of 
rocks like ledges, ancient beaches partly covered 
by gravel, partly by shells belonging to arctic 
regions, certain bones and other remains of 
quadrupeds — all these are also glacial pheno- 
mena. ^ They are aU indications of a time not 
very distant geologically speaking, when the 
greater part of the temperate region of the 
northern hemisphere was covered with water 
(the land extending towards the pole), and large 
quantities of glacial ice stretched away into 
the open valleys and fiords of the high moun- 
tain chains, breaking off into icebergs which 
float far down and not unfrequently strand 
on shoals and on some of the islands. This 
period is so distinctly marked by the phenomena 
in question, that no doubt can exist as to ite 
continuance for a long period. [Gxa.cibks and 
Glagiaii Drift j 

Glacieres (IFr.). In Geology, this name is 
given to caves full of ice, which are found 
chiefly in the Alpine mountains in spots quite 
unconnected with any glacial system. These 
caves are interesting chiefly as occurring in 
localities where the mean temperature of the 
surfacSe of the earth is much above the freezing 
point, and at depths below the surface varying 
from 50 to 200 feet, thus furnishing exceptions 
to the rule of the increase of temperature from 
the surface towards the centre of the earth. 
One of these caves, at Monthezy in the Val 
de Travers, exhibits the phenomenon of alter- 
nating currents of air, moving in each direc- 
tion for about twenty-two seconds, with an 
interval of four seconds of inaction. Among 
such ice-caves are the glaci^res La GenoUi^re, 
S. Georges, Pr4 de S. Livres, in the Jura, and 
of La Baume near Besan 9 on, Similar caves 
are found in Hungary, and at Yeermalik in 
Koondooz : and to these may be added the eaves 
of the Jurtshellir in Iceland, and the gypsum 
cave of lUetzkaya-Zastchita, in the steppes of 
the Khii^his, south of Orenburg. (Browne’s 
Ice<aves of France and Switzerland.) 

Glaciers (Fr.). The name given to the 
immense masses of ice which accumulate on the 
peaks and slopes, and in the upper valleys, of 
lofty mountains. The phenomena of glaciers 
form one of the most interesting subjects of 
scientific investigation, whether we regard their 
formation, structure, or appearance. In all 
parts of the globe glaciers have the same general 
characteristics ; but though the glaciers of other 
countries have often been described by geo- 
graphers and naturalists, it is chiefly in respect 
to those of Switzerland that we possess detailed 
information. In that country, as indeed in 
every other, those parts of the mountains that 
SA * 
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rise above the line of congelation are covered 
with perpetual snow, which being partially 
thawed during the summer months, is on the 
approach of cold converted into ice, thus con- 
stituting what is called a glacier. The ice so 
formed descends along the slopes of the moun- 
tains into the valleys, by which their ridges are 
furrowed, and there it accumulates into vast 
beds or fields, presenting, where the descent 
is ^adual, a very level surface with few 
crevices, but where there is a rapid or rugged 
declivity being rent with numerous chasms 
and covered with elevations rising from 100 to 
200 feet. These chasms are frequently many 
feet wide and more than 100 feet deep. Their 
formation never takes place in winter, but 
is frequent during summer ; and the daily, 
and almost hourly, dianges to which these 
chasms are subject, are the chief causes of 
danger to travellers in ascending glaciers, 
{Geograjphical Dictionary ‘Alps.’) Though 
the snow-line on the Alps is found at an 
elevation of about 8,000 feet above the level 
of the sea, some of the glaciers descend so 
fex downward that their lower extremity is 
not more than 3,500 feet above it. This is 
particularly the case in the valley of Chamouui, 
where the singular spectacle is presented of 
huge pyramids of ice of a thousand fantastic 
shapes in juxtaposition with the most luxuriant 
pastures, or towering in majestic grandeur in 
the midst of verdant forests. The principle of 
the descent of the glaciers is twofold : viz. one 
of a slow and gradual character, by which 
a progressive movement of about twenty-five 
feet annually is eifected ; the other of a rapid 
and impetuous kind, in which a portion of the 
ice having been severed from the main body 
glides down the mountain’s side, accumulating 
as it goes, and precipitating into the valleys 
beneath immense stones, fragments of rock, and 
other substances to which it had adhered. 
When the debris which the glaciers accumulate 
in their descent has been deposited in the vsdleys, 
it constitutes what in Savoy is termed their 
moraine or border, an essential feature in the 
Alpine glaciers. These borders present every 
variety of aspect ; but their most usual appear- 
ance i.s that of unfathomable bogs or morasses 
wholly destitute of vegetation, and in many 
instances fraught with extreme peril to the 
traveller. They are generally arranged in long 
ridges or mounds from thirty to forty feet high ; 
and being often two, three, or even four in num- 
ber, resemble so many lines of intrenchment. 

The Alpine glaciers occupy a .superficial ex- 
tent of 1,484 square miles. From Mont Blanc 
to the borders of the Tyrol there are reckoned 
about 400, of which the greater number vary 
from 10 to 15 miles long, and fix>m 1 to 2^ 
broad; their mean vertical thickness ranges 
from 100 to 600 feet. Besides the grand and 
picturesque appearance which they present ex- 
ternally, their lower extremities are sometimes 
excavat^ by the melting of the ice into the 
form of immense grottoes, adorned with the 
finest stalactitic crystallisations, whose bril- 
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liant azure tints are reflected on the streams 
and torrents 'whicii generally issue from these 
caverns, forming altogether a ;^ieture so ‘beau- 
tiful as to defy the most faithful pencil to 
portray it adequately. The glacier ice does 
not resemble the ice found in ponds and rivers. 
Not being formed in layers, but consisting of 
small grains or crystals of congealed snow, it 
has neither the compactness, the solidify, nor 
the transparency of river ice ; and though every 
single crystal seems perfectly white, the whole 
mass is of a blue colour, passing through every 
variety of shade, jErom the most feeble sky-blue 
to that of the lapis lazuli. From the laage 
accessions of snow and ice which the glaciers 
receive, especially in winter, it might reasonably 
be conjectured that they must be gradually 
increasing in size, and would consequently in 
the course of time break through their usual 
limits and overwhelm the cultivated lands of 
the surrounding country. This, however, is by 
no means the case. It no doubt often happens 
that on some occasions the glaciers axe observed 
to descend lower than usual; hut, when this 
takes place, the warm atmosphere of the lower 
valleys into which they have advanced, and of 
which the temperature rises in proportion to 
their depression, operates with such powerful 
effect in reducing their bulk, that they are in- 
variably found to recede proportionably. Thus 
nature has established a compensating process, 
bjr which an effectual though simple cheek is ad- 
ministered to the encroachment of the glaciers 
upon the cultivated lands of the Alpine valleys. 

The results of glaciers will be best understood 
by a reference to the special articles on G-i,a.cial 
Drii’T and G-laoial Pbdenombna. They have 
been produced on the surface of the land in 
many parts of Europe now altogether free from 
ice except during a short season in winter. 
This is so clear as to render it certain that 
there was a time, geologically not very remote, 
when much of the land now cultivated was 
covered with ice proceeding from elevations 
so low as to be utterly inadequate in the 
present dimate of the district to produce a 
glacier of importance. It follows that they 
afifbrd valuable points of geological evidence 
of change of climate when carefully studied 
with this view. 

The structure and motion of glaciers have 
been elaborately investigated by Bendu, Agassiz, 
Forbes, and Tyndall. The last-named physicist, 
who has most recently studied the subject with 
much success, gives the following summary of 
glacier phenomena : — 

‘ 1. (Glaciers are derived from mountain snow, 
which has been consolidated to ice by pressure. 

‘ 2. That pressure is competent to convert 
snow into ice, has been proved by experiment. 

‘ 3. The power of yielding to pressure di- 
minishes as the mass becomes more compact ; 
but it does not cease even when the substance 
has attained the compactness which would en- 
title it to be called ice. 

‘ 4. When a suffleient depth of such a sub- 
stance collects upon the earth’s surface, the 
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I lower portions are squeezed out by the pressure 
of the superincumbent mass. If it rests upon 
a slope, it will yield principally in the direction 
of the slope, and move downwards. 

‘ 5. In addition to this, the whole mass slides 
bodily along its inclined bed, and leaves the 
traces of its sliding on the rocks over which it 
passes, grinding on their asperities, and mark- 
ing them with grooves and scratches in the 
direction of the motion. 

* 6, In this way the deposit of consolidated 
and unconsolidated snow, which covers the 
higher portions of lofty mountains, moves 
slowly down into an adjacent valley, through 
which it descends as a true glacier, partly by 
sliding and partly by the yielding of the mass 
itself. 

‘ 7. Several valleys thus filled may unite in 
a single valley the tributary glaciers, welding 
themselves together, to form a trunk glacier. 

‘ 8. Both the main valley and its tributaries 
arc often sinuous, and the tributaries must 
cbange their direction to form the trunk ; the 
width of the valley often varies. The glacier 
is forced through narrow gorges, widening 
after it has passed them; the centre of the 
glacier moves more quickly than the sides, and 
tile surface more quickly than the bottom; the 
point of swiftest motion follows the same law 
as that observed in the flow of rivers, shifting 
from one side of the centre to the other as the 
flexure of the valley changes. 

* 9. These various effects may be reproduced 
by experiments on small masses of ice. The 
substance may moreover be moulded into vases 
and statuettes. Straight bars of it may be 
bent into rings, or even coiled into knots. 

* 10. Ice capable of being thus moulded is 
practically incapable of being stretched. The 
condition essential to success, is that the par- 
ticles of the ice operated on shall be kept in 
dose contact, so that when old attachments 
have been severed new ones may be established. 

*11. The nearer the ice is to its melting 
point in temperature, the more easily are the 
above results obtained; when ice is many 
degrees below its freezing point> it is crushed 
by pressure to white powder, and is not capable 
of ‘being moulded as above. 

* 12. Two pieces of ice at 32° Fahr., with 
moist surfaces, when placed in contact, freeze 
together to a rigid mass ; this is called regda- 
Uon. 

* 13. ‘When the attachments of pressed ice 
are broken, the continuity of the mass is re- 
stored by the regelation of the new contiguous 
surfaces. Begelation also enables two tributary 
glaciers to weld themselves to form a continu- 
ous trunk ; thus also the crevasses are mended, 
and the dislocations of the glacier, consequent 
on descending cascades, are repaired. This 
healing of ruptures extends to the smallest par- 
ticles of the mass, and it enables us to account 
for the continued compactness of the ice during 
the descent of the glacier. 

*14. The quality of viscosity is practically 
absent in glacier ice. Where pressure comes 
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into ;play, tte phenomena are suggestive of 
viscosity ; hut miere tension comes into play, 
the analogy with a viscous body breaks down. 
When subjected to strain, the glacier does not 
yield by stretching, but by breaking; this is 
the origin of the crevasses, 

‘ 15, The crevasses are produced by the me- 
chanical strains to which the glacier is sub- 
jected. They are divided into marginal, trans- 
verse, and longitudinal crevasses ; the first pro- 
duced by the oblique strain consequent on the 
quicker motion of the centre ; the second by 
the passage of the glacier over the summit of 
an incline ; the third by pressure from behind 
and resistance in front, which causes the mass 
to split at right angles to the pressure. 

‘ 16. The moulins are formed by deep cracks 
intersecting glacier rivulets. ’The water, in 
descending such cracks, scoops out for itself a 
shaft, sometimes many feet wide, and some 
hundreds of feet deep, into which the cataract 
plunges with a sound like thunder. The sup- 
ply of water is periodically cut off from the 
moulins hy fresh cracks, in which new moulins 
are formed. 

‘ 17. The lateral moraines are formed from 
the debris which loads the glacier along its 
edges ; the medial moraines are formed on a 
trunk glacier, by the union of the lateral 
moraines of its tributaries ; the terminal 
moraines are formed from the debris carried by 
the glacier to its terminus, and there deposited. 
The number of medial moraines on a trunk- 
glacier is always one less than the number of 
tributaries. 

‘ 1 8, When ordinary lake-ice is intersected by 
a strong sunbeam, it liquefies, so as to form 
flower-shaped figures • within the mass ; each 
flower consists of sbc petals, with a vacuous 
space at the centre ; the flowers are^ always 
formed parallel to the planes of freezing, and 
depend on the ciystallisation of the substance. 

‘ 19. Innumerable liquid discs, with vacuous 
spots, are also formed by the solar beams in 
glacier-ice. These empty spaces have been 
hitherto mistaken for air-bubbles, the flat form 
of the discs being erroneously regarded as the 
result of pressure. 

* 20. These discs are indicators of the intimate 
constitution of glaeier-iee, and they teach us 
that it is composed of an aggregate of parts, 
with surfaces of crystallisation in all possible 
planes. 

* 21, There are also innumerable small cells 
in glacier-ice holding air and water ; such cells 
also occur in lake- Ice ; here they are due to the 
melting of the ice in contact with the bubble 
of air. Experiments are needed on glacier-ice 
in reference to this point 

*22. At a free surface within or without ice 
melts with more ease than in the centre of a 
compact mass. The motion which we call 
hra( is less controlled at a free surface, and it 
liberates the molecules from the solid condition 
sooner than when the atoms are surrounded on 
all sides by other atoms which impede the 
molecular motion. Regelation is the eomple- 
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mentary effect to the above ; for here the super- 
ficial portions of a mass of ice are made vir- 
tually central by the contact of a second mass. 

* 23. The dirt-hands have their origin in the 
ice-eascades. The glacier, in passing the brow, 
is^ transversely fractured ; ridges are formed 
with hollows between them ; Siese transverse 
hollows are the principal receptacles of the 
fine debris scattered over the glacier; and after 
the ridges have been melted away, the dirt 
remains in successive stripes upon the glacier. 

* 24. The ice of many glaciers is laminated, 
and when weathered may he cloven into thin 
plates. In the sound ice, the lamination mani- 
fests itself in blue stripes, drawn through the 
general _ whitish mass of the glacier; these 
blue veins representing portions of ice from 
which the air-bubhles have been more com- 
pletely expelled. This is the veined structure 
of the ice. It is divided into marginal, trans- 
verse, and longitudinal structure; which may 
be regarded as complementary to marginal, 
longitudinal, and transverse crevasses. The 
latter are produced by tension, the former by 
pressure, which acts in two different ways: 
firstly, the pressure acts upon the ice as it has 
acted upon rocks which exhibit the lamination 
technically called cleamgQ\ secondly, it pro- 
duces partial liquefaction of the ice. The li- 
quid spaces thus formed help the escape of the 
air from the glacier ; and the water produced, 
being refrozen when the pressure is relieved, 
helps to form the blue veins.’ 

Glades Mariee (Lat.) or Glace delMCarie 
(Er.). Terms applied to largely foliated Mica. 

Glacis (Er.). In Eortification, a bank of 
earth, which forms the parapet of the counter- 
scarp, and conceals the scarp wall. It slopes 
gently off to the level country. 

Gladiators (Lat. gladiatores, from gladius, 
a sword). In Roman Antiquities, sword players, 
who were originally employed to fight at the 
funerals of Slustrious Romans, in order to 
appease their manes by the effusion of blood. 
They were subsequently introduced into the 
public amphitheatres, and became one of the 
most favourite spectacles of the Roman people. 
The gladiators were either captives or con- 
demned criminals, or else people of the lowest 
rank, who served for hire, the profession being 
considered one of the greatest infamy. In spite 
of this, however, under some of the emperors, 
persons of the j^t families, who had enjoyed 
the highest honours of the state, entered the 
arena, either at the command of the despot, or 
in order to gratify him ; and even females of 
patrician blood, in some instances, followed 
their example. Gladiators did not merely use 
the sword, as their name strictly implies, but 
were armed in various ways. Thus, the La- 
queatores used a noose (laqueus) to catch their 
opponents: and the Retiarii carried a three- 
pointed lance with a net (rete) wherewith to 
entangle their adversaries. The gladiators 
were, in general, desperate and ruffian cha- 
racters ; and considerable bodies of them were 
I sometimes kept in the pay of wealthy and tur- 
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■btileiit citizens, or hired as bnllies. Perhaps j 
the best exposition of the opinion of the more j 
philosophical Komans on the subject is thus 
given by Cicero : ‘ Crudele gladiatorum spec- 
taculum et inhumanum nonnullis videri soLet: 
et baud scio an non ita sit, ut nunc fit : cum 
vero sontes depugnabant, auribus fortasse multa, 
oculis quidem nuUa poterat esse fortior contra 
dolorem et mortem disciplina.’ ( Tiiso. QucBst. 2.) 
It is commonly but inexactly said, that the 
shows of gladiators were put a stop to by the 
Christian emperors. They certainly had not 
ceased in a.d. 404, and probably not before 
the conquest of Italy by the Q-oths. (Beugnot, 
Bestruotion du Bc^anisme m Ocddmit book ix. 
ch, ii.) 

G-ladiolus (Lat. dim. of gladius, a sword). 
The beautiful plants which bear this name in 
modern gardens are the results of intercrossing 
of some two or three South African species, 
especially Q. natalemis, flonbundiis, and car- 

Gladius (Lat.). The name of the internal 
horny plate of the calamaries, which was called 
by the G-reeks or the sword. 

Glair. The white of an egg ; or any viscous 
transparent substance resembling it. 

Glairin. Baregm. A nitrogenous matter 
existing in some sulphurous springs. 

Glance Coat. TAkthsacite.] 

Gland (Pr. glande, from Lat glans). In 
Anatomy, this term is applied to those organs 
of the body in which secretion is carried on, 
and which appear to consist of a congeries of 
blood-vessels, nerves, and absorbents: they 
are frequently distinguished according to their 
secretion, into mucous, sebaceous, lymphatic, 
a. nd lachrymal ; or, according to their form and 
texture, into simple, compound, conglobate, and 
conglomerate. 

Glaistd. The cupped collar, lined with brass, 
which encircles the piston or air-pump rod 
of a steam engine where it passes through 
the cylinder cover ; it is introduced for the 
purpose of holding oil or tallow for the lubri- 
cation of the working parts, and for com- 
pressing the packing of the stuffing hox upon 
which it is screwed down. The term is gene- 
rally applied in the^ sense of a joint holding 
lubricating fluid, with tight packing. 

Glauds or Glandules. In Botany, wart- 
like swellings of various forms, foimd on the 
surface of plants, or at the base or apex of their 
hairs. Lenticular glands are brown oval spots 
found upon the bark of many plants, especially 
willows, indicating the points from which roots 
will appear if the branch he placed in circum- 
stances favourable to their production. They 
are, in fact, nothing hut protuberances formed 
by the pressure upon the epidermis of suTgaeent 
roots attempting to pierce through it. 

Glunds» Succal (Lat. bucca, the cJmk), 
These glands are divided into the parotid^ stS- 
Imgual,^ and moxillarg. They secrete the saliva 
or lubricating fluid of the mouth. 

Glanders. A disease so called from its 
itiflfl-miTig; the glandular system. It attacks the 
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horse, the mule, and the ass. It appears to be 
contagious, and from recent observations has 
been shown to assume two forms; the one 
being the true glanders, a local disease more 
especially attacking the nasal mucous mem- 
brane ; and the other a more general affection, 
known under the name of farcy., and attacking 
the lymphatic or absorbent system. 

Gianders may extend to the bronchial mem- 
brane, and assume several different forms. 
Thus, there may be merely a mild discharge, 
lasting for many weeks, and a cure may then 
be brought about ; or, on the contrary, the 
secretion from the nose may become green, 
black, or sangninolent, and ulceration of the 
nasal bones may ensue, with great destruction 
of soft parts. 

Barcy has been differently designated, as 
different parts of the lymphatic system become 
involved. Thus we hear of Jmtton and of hud 
farcy, terms applied to the disease when it 
affects the lymphatic glands, and forms bosses 
on the fextremities and other parts of the ani- 
mal; and again the term pipe farcy is used 
when the lymphatic vessel is diseased. 

Acute glanders is sometimes observed in the 
human subject, owing to the foul secretion from 
the brute animal becoming absorbed. Persons 
so inoculated show marked adynamic symptoms, 
great discharge from the nares, while a pustular 
eraption breScs out upon the skin. The lungs 
soon become involved in ieflammation, and 
death speedily ensues. 

^ Gians (Lat.). In Botany, an inferior inde- 
hiscent fruit, one-celled by abortion, and seated 
in a cupule or cup ; as represented in the acorn. 

Glass (Dan. glas). The manufacture of 
glass is one of the highest interest ; and con- 
sidering the comparative worthlessness of the 
materials of which it is made, and the various 
pu^oses, useful, ornamental, and scientific, 
which it subserves, majr be regarded as among 
the most important of inventions. The period 
of its discovery is involved in great obscurity ; 
but if we believe Pliny, we are indebted for 
it to the Phoenicians — ^his tale being that a 
merchant-ship laden with natron (impure soda) 
having been driven upon the coast near the 
mouth of the river Belus in tempestuous 
weather, the crew were compelled to cook 
their victuals ashore ; and having placed lumps 
of the natron upon the sand as supports 
to the kettles, found, to their surprise, masses 
of transparent stone among the cinders, But, 
be this as it may, the Egyptians were certainly 
acquainted with the art of glass-making; for 
in some nomes [Nome] glass, beada have been 
found coloured with a metallic oxide, and 
pieces of ^ss have been discovered in the 
ruins of Thebes, (M. Boudet, Besc. d& 
V^ypt, vol. ix.; Aul. Mimoires.) In the 
time of Strabo and Pliny, the inhabitants of 
Sidon were famed for the production of beau- 
tifril glass, which they cut, engraved, and 
stained of the richest colours, in imitation of 
precious stones, and exported to all parts of 
the then civiMsed wgrld. Por a long time 
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V enice is said to have excelled all the 
countries of Europe in this manufacture ; 
of ’W^hich, indeed, it enjoyed a monopoly till 
about the middle of the seventeenth century. 
The period at which the manufacture of glass 
was introduced into England is not precisely 
known; but there can be no doubt that till near j 
the close of the seventeenth century, this country j 
was obliged to have recourse to foreigners for 
the supply of the common article of drinking 
glasses. In 1673, the duke of Buckingham 
materially improved the fabrication of British 
plate glass by bringing over several Venetian 
artisans to the works at Lambeth, which were 
under his patronage ; and the manufacture was 
still further improved by the arrival of the 
French refugees after the revocation of the 
edict of Nantes. The above works, however, 
were soon abandoned ; and it was exactly one 
century (1773) later that the first large esta- 
blishment for the production of plate-glass 
was formed, under the title of ' The Governor 
and Company of British Cast Plate-Glass Manu- 
facturers.’ This company was incorporated by 
Act of Parliament, and soon after erected works 
on an extensive scale at Eavenhead near St. 
Helens, in Lancashire, which have continued 
in constant operation down to the present time. 
Since that period immense improvements have 
been made in the manufacture of everjr spe- 
cies of glass throughout all the coimtries of 
Europe. 

Crown glass and flint glass have reached 
the highest perfection in England ; in plate j 
glass (^at Britain is more than rivalled by | 
P'rance ; while in glass for philosophical ap- 
paratuses, Germany and France are greatly in 
advance of this country. But although the 
French plate is superior to ours in quality, it 
is considerably higher in price. In fact, the 
great reduction that has been effected in the 
cost of this glass has, of late years, led to its 
largely extended use for window glass in 
Great Britain. 

The application of glass to the glaring of 
windows is of comparatively recent introduction 
into dwelling-houses, though it was general in 
churches and other public buildings as early as 
the third or fourth century. In London, this 
manufacture was first begun in 1557 ; but that 
the use of window glass was by no means uni- 
versal even twenty years later, is evident from 
the fact that at Alnwick Castle, the residence 
of the duke of Northumberiaud, the glass ease- 
ments used at that period to be taken down in 
the absence of the family, to preserve them 
from accident. {Domestic A-rchiteeiure in 
E'tiglaiid from DicTiard 11. to Hmry VIII. 
part i. p- 121.) In Scotland, even in the early 
|iarfe of the last century, glass was seldom seen 
in the windows of country houses ; and a few 
years previously, even in the royal palaces and 
the town houses of the nobility, the windows 
of the upper storeys alone were furnished with 
it. Since that period, however, a great change 
has been effected ; for now even the windows of 
the meanest cottage are, almost without excep- 
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tion, supplied with glass, which ought rather to 
be considered as a necessary of life, than as the 
most elegant and useful of conveniences. 

Composition and Manufacture of Class 

Glass is essentially a compound of silica with 
potash or soda ; other silicates, more especially 
those of lead and lime, being occasionally 
added. Transparency and insolubility in water 
are among the essential qualities of glass ; but it 
should also resist the action of other solvents, 

I such as acids and alkalies, and for many pur- 
poses it should not fuse or even soften at a red 
heat. The insolubility of glass depends much 
upon its aggregation, for if reduced to fine 
powder it reddens tmmeric paper when moist- 
ened, and a portion of its alkali is frequently 
abstracted by long exposure to air and water ; 
so also the glasses containing oxide of lead are 
readil;;^ discoloured by sulphuretted hydrogen, 
when in powder and diffused in water, although 
they long resist its action when in their or- 
dinary state. The more fusible glasses, con- 
taining excess of alkali, of oxide of lead, or of 
lime, are also apt to be acted on by acids and 
alkalies, and are unfit for the retention of such 
solutions; and all glass is more or less dis- 
integrated by the action of water at very high 
temperatures. 

As the varieties of glass are mixtures rather 
than definite compounds of their component 
silicates, they scarcely admit of being repre- 
sented by formulae, though in some cases the 
proportion which the oxygen of the bases bears 
to that contained in the silica may he usefully 
stated. The large proportion of oxide of lead 
in fint glass gives it a high refractive power 
and brilliancy when cut, but renders it soft, 
easily fusible, and liable to be acted on by 
many cbemical agents. In plaU glass the pre- 
dominance of silicate of soda gives a more 
liquid combination than potash, and enables it 
to be poured out of the crucible in which it is 
melted, upon a cast-iron table, and rolled into 
sheets, which, after careful annealing, are 
ground to a level surface with emery, and ulti- 
mately polished with colcothar. Large quan- 
tities of the waste and broken glass of former 
operations are frequently melted up (under the 
name of oulkt) with the materials in the cru- 
cible. The remarkably tenacious viscidity of 
glass, when in a fit state for the operations of 
the glass-house, and the facility with which it 
is shaped, by blowing, moulding, and other 
manipulations, into its infinitely various forms, 
can only be understood by personal inspection. 

The following table will give an approximate 
notion of the relative proportions of the compo- 
nents of several kinds of glass in common use : 


Plato Crovn Plii>t Bottlo Tube Optical 


Silica . . 

. 78 

63 

32 

69 

73 

43 

Potasn . 

. 2 

22 

14 

2 

12 

12 

Soda 

. 13 



10 

3 


Lime 

. 5 

12 


20 

11 


Altunina . 

. 2 

3 

i 

2 

1 

1 

Oxide of Lead 
Oxide of Iron , 



S3 

*7 


44 


_ 

100 


_ 

100 

_ 


A glass composed of borate and silicate of lead 
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has heen used by Faraday for some optical 
purposes, and the borosilicate of jsinc has been 
similarly applied by Maez and Clemandot. 

AH glass req[uires to be carefully annealed — 
that is, suffered to cool very slowly — otherwise 
it becomes liable to fly to piee'es upon the 
slightest touch of any substance hard enough 
to scratch its surface. Small unannealed flasfe, 
blown from samples taken from the pot, for 
the purpose of ascertaining the quality of the 
glass, and known in the glass-house under the 
name of proof s, well show this. When a frag- 
ment of flint is dropped into them they imme- 
diately crack; and if melted bottle glass be 
dropped into water, so as to fonn what are 
called Bu^erfs drops, the instant that their 
thin end is broken off they crumble into pow- 
der with a kind of explosion. This probably 
arises from the unequal tension of the layers of 
glass in consequence of the sudden cooling of 
the exterior, whilst the interior remains dilated, 
or even red-hot. When large masses of glass 
are slowly cooled, crystallised nodules are 
sometimes formed, more or less opaque, and 
embedded in the transparent glass. These ap- 
pear to arise from the crystallisation of definite 
silicates. 

When glass, embedded in sand, is heated up 
to a point a little below that of fusion, and 
allowed to cool slowly, it is converted into 
Beawmr^s porcelain,', it has become hard, 
white, opa< 3 [ue, and spmewhat less fusible- 
changes which have been referred to the forma- 
tion of certain definite crystallisable silicates, 
more especially those of lime and alumina. 
These phenomena of devitrification are best 
shown with common green bottle glass. 

A peculiar glass is used for the manufacture 
of artificial gems, called strass or paste, con- 
taining a large quantity of oxide of lead, and 
frequently borate of lead. It is easily fusible, 
highly refractive, and very soft. [G-njis, Abti- 
FICIAL.] 

The art of colouring glass depends upon its 
power of dissolving certain metallic oxides. 
The principal metals thus employed are : 1. 
(rold ; it imparts various shades of red or pink, 
inclining to purple; 2^. Silvery oxide, chloride, 
or phorohate of silver give a yellow colour; 3. 
Iron', The oxides of iron produce blue, green, 
yellow, or brown, dej^endent upon the state of ' 
oxidation and quantity. The protoxide gives 
various shades of green; the peroxide of 
brownish yellow ; 4. Manganese : The protoxide 
leaves the glass colourless, but the peroxide 
^ives it various tints of violet, and, if added 
fn excess,, renders it black. This oxide was 
formerly called glass soqp, from its property of 
destro^g the green tint communicated by 
protoxide of iron, derived from the use of im- 
pure materials; this it effects by converting 
the protoxide of iron into peroxiaej which, in 
smaU. proportions, does not materially affect 
the colour of the glass ; whilst the peroxide of 
manganese, lorin^ oxygen, becomes protoxide, 
and in this state is also not injurious. A little ^ 
nitre is sometimes used for the same purpose ; 
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5. Copper : the protoxide gives a rich green, 
and the dioxide a ruby red. The glittering 
appearance of avantuHn glass is due to the 
dissemination of minute crystals of metallic 
copper, produced by the fusion of a mixture of 
iron and copper scales in the glass ; 6 . Cohalt, 
in the state of oxide, gives beautiful blues of 
all shades — ^in large quantity black; 7. Chro- 
mium produces greens and red, depending upon 
its state of oxidation ; 8, Uranium is the source 
of the pecTxliar opalescent yellowish-green glass ; 
9. Tin, in the state of binoxide, gives the varie- 
ties of opalescent glass, terminating in opaque 
white enamel, iu which there is mso a little 
oxide of lead. An alloy of 1 part of tin and 
2 of lead is calcined for the production of the 
oxides, and these are mixed with powdered 
glass. When surfaces are to be enamelled, 
this mixture is applied with a brush, and then 
fused by exposure to heat in a muffle. The 
colours used in enamel painting are derived 
from the metals above enumerat&d. A species 
of enamel is sometimes applied to iron sauce- 
pans and other vessels ; it is a vitrifiable mix- 
ture of powdered flint with carbonate of soda, 
borax, and Cornish clay, with a little oxide of 
tin; this is brushed over the surface, then care- 
fully dried, and heated in a muffle to bright 
redness; 10. Arsenic'. Arsenious acid is much 
emplo;f ed for giving an opal tint to glass. This 
glass is translucent, of a pale blnish'White 
colour, with a reddish hue when viewed in 
certain lights. On powdering this glass, and 
applying the usual testa for arsenic, the presence 
or flais substance may be readily detected. 
Arsenious acid, in small quantity, by peroxi- 
dising iron, which usually gives a green tint, 
tends to render glass colourless. 

Glass Gall. The saline scum which rises 
to the surface of fused glass in the glass pots ; 
it is also called sandiver. 

Glass PainUng-. The art of painting upon 
glass, with vitrifiable colours, in contradistinction 
to the use of coloured glass, in which the colour 
fl>rms part of the composition of the glass itself. 
Eemains of painted glass have been discovered 
in the ruins of the Assyrian, Egyptian, Greek, 
Etruscan, and Boman cities; but the iutroduc- 
tion of painted glass, for windows, does not seem 
to have been practised generally till the twelfth 
centmy of the Christian era. From that period 
to the end of the sixteenth century, the art ap- 
pears to have been cultivated with great splen- 
dour ; it then began to decay, and it is only 
within thirty years that it has again recovered 
its hold upon public attention. 

The ancient glass painting was generally 
executed in pieces of that material cut out to 
the shape of the colour which the artist wished 
to introduce, so that the windows resembled 
tables of mosaic work, in which there was no 
attempt at shading or inodifieation of the tone. 
The colours used to form the ground of the 
pictures axe the red, blue, and yellow; the 
two compound colours, the green and violet; 

I the plain glass, and the slightly yellow, which 
being mixed with red yielded carnation ; they 
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were sometimes shaded with brown, which seems 
to have been the only vitrifiable colour then 
known. Latterly, the artists have aimed at 
producing the effect of oil painting upon glass, 
and they have modified the system of employ- 
ing the detached portions; they have sh^ed 
the whole of their compositions, and have thus 
materially diminished the effect of them. The 
old glass was always set in lead, which had a 
material influence upon the design adopted by 
the artists, because the setting defined the out- 
line and limited the colours in a very distinct 
manner ; this is not effected in the large paint- 
ings now executed, in which the artist is j 
obliged to trust to the shadows, and to the 
variations of tint, for the definition of their ! 
outline; and the modem glass-painting lacks 
the sharpness and brilliant colour of the old 
precisely on account of this modification in 
detail. One great diflflcnltyj however, attends 
every painting on glass, arising from the fact 
that the light being transmitted through the 
picture instead of being, as in oil painting, 
reflected from the surface, the artist is obliged 
to resort to a different set of principles to pro- 
duce the effect. It requires, in fact, a distinct 
series of experiments before the method of 
obtaining the desired lights and shades with 
any peculiar colour can be ascertained ; the 
depth of tone and the thickness of the glass 
must also be settled in this manner. We must 
not, however, forget, whilst discussing this 
branch of the subject, that the red glass used 
in the ancient windows is always double, 
or consists of white glass lined or coated with 
red. The mode of effecting this was by ’dipping 
the blow-tube into white glass iu fusion, and 
subsequently into red, which was then blown 
into cylinders, and flattened. 

There are two systems of painting on glass 
now used ; the one consists of applying the 
colours with a water vehicle, somewhat in the 
same m anner as water colours ; the other consists 
in applying them with an essential oil vehicle, 
which does not evaporate so easily, and re- 
quires a higher temperature to fix the colours. 
Neai’ly all the English works have of late 
years been produced by the water-colour 
process, and they seem to have faded, at 
least when compared with the foreign works. 
One of the most successful specimens of mo- 
dern glass painting is the decoration of the 
church of St. Vincent de Paul, in Paris ; and 
among the most beautiful specimens of ancient 
art are the painted windows in the cathedral 
church of St. Michel and St. Gudule, at 
Brussels. 

Four kinds of glass painting have been prac- 
tised in England from the eleventh century ; the 
first was the mosaic, in which white or stained 
glass only was used, such designs as were re- 
quired being hatched and smeared on the pot- 
metal, in enamel brown; this method is de- 
scribed by Theophilus: the flesh was of a tan 
colour; the ornaments wore commonly taken 
from the illuminated MSS. (See Theophilus, 
JHversarum Artium 8chedula, or the translation 
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' of Bobert Hendrie, An Essat/ upon various Arts 
^ 0 . London 1847.) In the fourteenth century a 
! great advance was made, so that various colours 
I could be got on the same piece of glass, by means 
of a yellow stain from calcined silver on white or 
j coloured metal ; ruby was always coated, Pur- 
I ing this century and the following, the flesh is 
generally white, and the hair yellow — this was 
jthe mosaic-stain method. In the sixteenth 
century enamel painting was introduced, in 
which ordinary enamel colours were painted on 
white glass; giving two additional methods, 
the pure enamel, and the mosaic enamel, i.e. 
when coloured pot-metal was used instead of 
the white to paint on. There are thus four 
distinct methods of glass painting, the mosaic, 
the mosaic stain, the enamel, and the mosaic 
enamel, the last being the ordinary method 
of the present day, though the Sevres painters 
still produce pure enamel paintings. William 
of Marseilles (1475-1537) has the credit of 
having been the first distinguished enamel 
painter on glass, and he is also said to have 
introduced the method of (Atomovi, produc- 
a variety of effects by partially rubbing 
off the coat from coated glass. Norman and 
early English windows are mosaic ; in Gothic 
work the mosaic stain prevails ; and in Re- 
naissance and Cinquecento glass, the enamel 
and mosaic enamel are the exclusive methods 
aj^lied. There is a method now in practice of 
embossing or etching glass by means of as- 
phaJtum and fluoric acid; light and shade may 
be effected by this process, by graduating the 
in. (Last eyrie, Histoire de la JPeiniure 
suT^Verre ^c. en France, Paris 1838; An 
Inquiry into the inference of &tyU in Ancient 
Gtass Fainting, by an Amateur, Oxford 1847 ; 
Mrs. Merrifield’s Original Treatises ^o. London 
1849 ; Gessert, Rudimentary Treatise on Faint- 
ing on Glass, ^o. London 1851.) 

Crlass, Soluble. ' When glass is fused with 
excess of potash or soda, compounds are oh- 
j tamed which are more or less soluble in water, 
and have been applied to various useful pur- 
poses. When 8 parts of dry carbonate of soda, 
and 16 parts of white sand or powdered flint 
are fused together, a glass is obtained which is 
soluble in about 6 parts of boiling water. This 
solution has been used to arrest the decay of 
some building stones, and also for the purpose 
of diminishing the combustibility of wood, 
canvas, and mmilar materials, and more es- 
pecially of theatrical scenery ; it prevents its 
burning with flame, by forming a glaze upon 
the surface. 

Glass for Telescopes. Till lately, English 
artists had failed in producing large discs of 
glass for the formation of object-glasses for 
telescopes; all the large object-glasses in the 
public and private observatories being of foreign 
manufacture. Since the duty has been taken 
off glass, considerable ener^ has been shown in 
England with respect to this branch of manu- 
! fketure ; and Messrs. Chance & Co. of Birming- 
! ham have succeeded in manufacturing a disc 
i of pure glass twenty-nine inches in diameter, 
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•whose thickness was t-wo and a quarter inches, forehead. Feet robust, the tarsi longer than 
and weight 200 lbs. This disc was produced the mid-toe ; toes nearly of the same length ; 
at the Great Exhibition of 1851, and was the base of the inner toe, and nearly the whole 
subjected to a severe examination for the of the outer toe, attached to the middle toe. 
purpose of detecting defects arising from striae. Wings short ,* the first quill short, the three 
tension arising from imperfect annealing, hub- following graduated, and the fifth the longest, 
hies, &c. The only serious defect which was Tail long and graduated, 
detected after a very lengthened examination. Glaucous (Ghr. y\avK6s). In Botany, sea- 
was the existence of a group of striae occupying green; a term used in describing the colour of 
a space of about six inches and a half in len^h, bodies, to denote a dull green passing into blue, 
and two inches and a half in breadth, beginning Also used in describing the polish of bodies, to 
at about one inch and a half from the edge, denote their being covered with a fine bloom 
and ha-vingits longer dimension directed towards of the colour of a cabbage leaf. Glatccesomi is 
the centre. It was found that if it were ulti- the diminutive of this. 

mately thought necessary to sacrifice the defec- Glaucus. In Greek Mythology. [SAit- 
tive portion, a disc of absolutely pure glass of pJfcnoN.] 

at least twenty-two inches, or probably even of Glaucus. In Zoology, the name of a genus 
twenty-five inches in diameter, would stiUbe left, of Nudibranchiate Molluscs, remarkable for 
Glassites. [SAOTJBMAinATTS.] tbeir beautiful azure tint. The species of 

Glauber Salt. The name given to sul- Grlatioiis are found in the warmer latitudes 
phate of soda, in honour of the German floating in the open sea. 
chemist Glauber, by whom it was made by the Glaze (another form of the word glass). 
action of oil of vitriol on common salt ; he The operation of covering earthenware or porce- 
caUed it sal mirabile. This salt also exists lain with a coating of vitrified matter is called 
native, when it forms efflorescent crusts of a glassing. It usually consists of oxide of lead, 
greyish or yellowish white colour. salt, or pulverised felspar, according to the 

Glauber’s Secret Sal Ammoniac, nature of the base ; the lead glaze being used 
Sulphate of ammonia; a salt first described for earthenware and potte^; the salt glaze, 
by Glauber. for the commoner descriptions of stoneware ; 

Glauberlte. A native double sulphate of and the felspar glaze for porcelain or china, 
lime and soda, occasionally associated with rock [Guass ; Pottbrt.] 

salt Gleaning- (Fr. glaner). The practice of 

Glauoine. A crystalline salifiable alkaloid, collecting com left in a harvest field after the 
occurring in the leaves of the Gla'uoivm lutewm, harvest has been carried. The Levitical law 
Glaucolite . (Gr. yXavKos, assure, and KlBes, (Lev. xix. ; Dent, xxiv.) ordained that the corn 
a stone). A blue-green mineral from near so left should be for the poor. The right of 
Lake Baikal, in Siberia ; it is a silicate of the poor to glean is, however, not admitted in 
alumina, lime, and potassa. the English common law. 

Glaucoma (Gr. from y^avKSs). A disease Glebe (Lat. gleba, arable soil). In Law, 
of the eye, supposed to arise from dimness of church land ; usually taken for that which is 
the vitreous humour, and giving it a bluish annexed to a parish church of common right, 
green colour. and belongs to the parson or vicar. 

Glaucouite (Gr. y\avK6s). A constituent of Glecbpma (Gr. ^ sort of thyme). 

the greensand formation ; it is also sometimes The Linnsean name for the wild plant now 
found in the ca'vities of certain trap-rocks, more usually called Nepeta Glechoma, and 
Under the name of green^earth it is used as a known under the popular^ name of Ground 
pigment. It is a hydrated silicate of iron and Soy. It furnishes a favourite popular remedy 
alumina with a variable amoxmt of alkalies. for coughs. 

Glaucoplorine (Or. yKavK6s, and TutpSs, Glee (A. -Sax. glig, gliw, music, sport). In 
hitter). An alkaloid occumng with glaudne Music, a composition for voices in three or 
in the Glavcium luievm. more parts. The subjects of the words are 

Glaucopis (Gr. yAouxeSirts, grey-eyed). A various, being gay, grave, amatory, pathetic, or 
genus of Passerine birds established by For- bacchanalian. It may consist of only one 
ster, and including certain species remark- movement, but usually has more, 
able for the presence of fleshy wattles at- A glee is distinguished from a madrigal, in 
tacbed to the base of the beak ; whence that the former is sung with one voice only to a 
they are commonly termed wattl&-Urds. Tern- part, but the latter with several, like a chorus, 
minck characterises the genus as follows: Glee-man. Itinerant minstrels were so 

Bill moderate, strong, and thick, with the called by the Anglo-Saxons; by the Latin 
base enlarged towards the commissure ; upper writers of the middle ages they are termed 
mandible convex, vaulted, curved towards the \ joovdaiores. The name appears to have been 
end, and without any notdi ; lower mandible supplanted by the Norman minstrd, shortly 
following the curvature of the upper, straight after the Conquest. 

below, hidden in part by tbe sides of the upper Glenoid (Gr. yX-jjvoetS^s, sooJcet-lihe). A 
manfflble. Nostrils basal, lateral, round, par- term applied in Anatomy to certain articular 
tiaHy closed by a large membrane, and entirely surfaces of bones : thus the surface of the 
hidden by curled feathers advancing from thi scapula which, articulates with the head of the 
41 
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humerus is called the glenoid, cavity of the I 
scapula or hlade-boue. The same term is also 
applied to the suiface which receives the arti- 
cular head of the lower Jaw. 

diadine (Gr. yXla, glm). A chemical 
term applied to one of the constituents of the 
gluten of wheat. 

dires (Lat. pi. of glis, a dormouse). 
The Lihnsean name of the order of Mammalia 
distinguished by two long cliisel-shaped incisors 
in each jaw. [Rodentia..] 

dobe (Lat. globus). A round body, or 
sphere; a term commonly applied to the earth. | 
The term artificial globe is more particularly 
used to denote a globe of metal, plaster, paper, ' 
&e.j on the surface of which a map of the earth ' 
or of the celestial constellations ia delineated, ! 
with the principal circles of the sphere. In the 
former case it is called the terrestrial^ in the 
latter the oelestiod globe. Artificial globes are 
used for the purpose of conveying to children 
the first ideas of the figure and rotation of 
the earth, of latitude and longitude, and the 
situation of places with respect to each other, 
and to the sun at the different seasons of the 
year. It is usual to employ them also for the 
purpose of solving mechanically a few elementary 
problems of astronomy, relative to the difference 
of the hour of the day at different places, 
the times of the rising and setting of the sun, 
the limits of the visibility of eclipses, &c. 

dobular Cbart. A delineation, on a plane, 
according to the method of globular projection^ 
of any part of the earth’s surface. The method 
was proposed by Lahire. [Map ; Pbojectioit.] 
CSlobtilar Sailing. [Gbeat Oiecle Sail- 
im] 

Glabularlaceee (Globularia, one of the 
genera). A small natural group of shrubby or 
herbaceous perigynous Exogens, inhabiting the 
hot and temperate parts of Europe, combined 
by Lindley with the Selaginacece, an order of 
theEchiai alliance. Their sensible properties 
are bitter tonic and purgative. 

CrlobuUne. A term given by Kieser to the 
green globules lying amongst the cells of cellular 
tissue. This word has been applied by T^in, 
a Erench pbytotomist, to all minute vesicular 
granules of a vegetable nature, which he cou-^ 
siders the organic elements of vegetation. It 
is either cellhlar or vesicular tissue in a young 
state and disintegrate or granules of starch, 
or particles of colourii ^ matter collected into 
microscopical halls. ’ he term_ globuline has 
also been applied to a modification of albumen 
found in the humours of the eye, and by some 
physiologists to the colourless part of blood 
ooi^uscles. 

CS>locbls (Gr. a projecting point). 

A form of hair occurring in plants, forked at 
the apeac : ja barb. 

^BOiocBy (lAh gloria). In Painting and Sculp- 
ture, a nimbus or circle, either plain or radiated, 
surrounding the heads of saints, &e. It was 
used by the Greeks and Romans for the heads 
or statues of divinities or deceased emperors. 
[Apkeoi-a.] 
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Gloss (Gr. yXdxraa, tongue). In the Bhc- 
toriooi Anstotle, this word is used in the sense 
of a foreign, obsolete, or otherwise strange idiom ; 
which, when judiciously employed, he reckons 
among the ornaments of style. From the sense 
of ‘something requiring interpretation’ the word 
came to mean the interpretation itself ; strictly, 
of a single word or phrase. In the twelfth 
century, the comments or annotations of learned 
jurists on passages in the text of the Roman 
law were denominated glosses; when these 
extended to a running commentary, they were 
termed an apparatus. The glosses were col- 
lected by Accursius in the thirteenth century, 
and from that period they formed for a long 
time a body of authority reckoned equal or even 
superior to the text itself. 

Glossary (Lat. glossarium). A dictionary 
of difficult words and phrases in any language 
or writer ; sometimes used for a dictionary of 
words in general. Of all the works published 
I under the title of glossary, the most celebrated 
ia the Glossariu7n Medim et Injmus Latinitatis 
of Ducange. The best edition of this great 
work is that by Carpentier, in 6 vols. folio, 
1733 — 1736. Carpentier’s Supplement, in 4 
vols. folio, 1766, is an indispensable addition. 

Glossopetree (Or. yX^aact, tongue, and 
irerpo, roch). The fossil teeth of certain fishes. 

Glottallte (from Glotta, the river Clyde). 
A white mineral from the vicinity of Glasgow. 
It is a hydrated silicate of Hme and magnesia. 

Glottis (Gr. yXarrls). The superior open- 
ing of the larynx or windpipe. 

Gloves (A. -Sax. glof). Well-known articles 
of dress used for covering the hands. The 
practice of covering tlie hands with gloves 
has been almost universal from time imme- 
morial. In the middle ages, gloves constituted 
a costly ai^cle of dress, being often highly de- 
corated with emhroideiy and precious stones. 
In the age of chivalry it was usual for the 
soldier who had gained the fiivour of a lady 
to wear her glove in his helmet; and, as is 
well known, the throwing of a glove upon the 
ground was the most usual mode of challenging 
to duel. This latter practice prevailed as early 
as the year 1245. 

Glow-worm. [Lamptris.] 

Glos;inla (after Dr. Gloxin, a botanist of 
Colmar). Among the more popular of hot- 
house flowers are the many forms of this genus of 
GesneracteaB, well known to ^irdeners by their 
foxglove-shaped flowers of varied colours each 
standing on a separate stalk— in some forms 
with the opening of the tube directed down- 
wards ; in others (which have originated in a 
freak of nature) standing erect. These plants 
are among those which generate buds from 
fragments of their leaves, under the hands of 
the cultivator. 

Gbicic Acid. Kalisaccharic ao^d. A body 
formed by the spontaneous decomposition of 
combinations of grape sugar with alkalies. 

Glucixmm (Gr. yXwictJy, from the sweet 
taste of its salts). The metallic base of the 
earth glucina, mscovejjed by Vauquelm in 
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1798, and hitherto only found in a few rare 
minerals. The metal, which is of a dark grey 
colonr, was first obtained in 1828 by 'Wdlfier; 
he procured it by acting upon the chloride of j 
glueinum by potassium. The equivalent of 
glucinum is 7, glucina being represented as a 
sesquioxide = GaOg. 

Crluoose. [G-nxEE Sugak.] 

Glucosides (Gr. yAwds'). hTatural combina- 
tions of grape sugar with other neutral organic 
bodies. 

Crlue (Gr. koAA^ Lat. gluten). Glue is pre- j 
pared from the clippings of hides, hoofs, &e . ' 
These are first washed in lime water, and i^er- 
wards boiled and skimmed; the solution is then 
strained through baskets, and gently evaporated 
to a due consistency; then cooled in wooden 
moulds, cut into slices, and dried upon nets. 
Good glue is semitransparent, deep brown, and 
free from spots and clouds. When used, it I 
should be broken in pieces, and steeped for 
twenty-four hours in cold water, which causes 
it to soften and awell ; the soaked pieces are then 
melted over a gentle fire, or, what is better, in 
a water bath, and in that stote applied to the 
wood by a stiff brnsh. Glue will not harden 
in a ffeezing temperature, the stiffening de- 
pending upon the evaporation of its super- 
fluous water. The chemical properties of glue 
are those of an impure gelatine. 

Gltuxie (Lat. gluma, the, husk of com). In 
Botany, the exterior series of the scales which 
constitute the flowera of grasses. The inner 
series, commonly called pales or palea, are 
sometimes called Qhmdlce, and the term 
Grluwdlulm is applied to the hypogynous scale 
found in the flowers of this tribe of plants. 

Glut. In Political Economy, such a pro- 
duction of any commodity as is temporarily in 
excess of the demand. 

It is the object of every producer to antici- 
pate the demand for his product; and, as a rule, 
supply and demand coincide. But there may 
be, and constantly are, errors in calculation 
inducing an over-production of some manu- 
factured or accumulated commodity; or the 
seasons may be so favourable as to induce a 
large depreciation in the value of existing 
stocks, and even to lower the prices of articles 
below the ordinary cost of producing them. 
Such occasional circumstances are more likely 
to arise when any hindrance is put upon the 
natural tendencies of the market, or when the 
anticipations of the producer are made difficult 
by legislative acts, such as protective measures, 
prohibitions and taxes' on exportation, bounties 
and the like. 

Over-production cannot he general, but only 
special. If everyone produced more, everybody 
would purchase more, and matters would by 
this veiy fact he righted. Indeed, jibe tendency 
of mechanical and agricultural im;^rovement is 
to induce 'greater general productiveness, and 
thereupon to bring commodities more and more 
within the reach 'of consumers. The dread, 
therefore, of what has been called a general 
glut is wholly irrational, though it has often 
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induced hasty legislative action, and serious 
loss to those whom the administration has 
attempted to assist Bor can a special glut 
last long. Persons will not long produce at a 
loss. The capital which had previously been 
diverted into unprofitable channels is Seated 
to other employments, and comparative scarcity 
restores prices. There is obviously a tendency 
towards equal profits in all occupations; anS. 
if action be free, no calling can appropriate 
exceptional advantages. A fallacy in terms 
similar to that of general gluts, is contained 
in the hypothesis of a general rise or fall in 
values. [Value.] 

Gluteal (Gr. y\ovr6s, the buttocks). Of or 
belonging to the buttocks : as gluteal mtcaoles^ 
arteries, &c. 

Gluten (Lat.). The viscid elastic substance 
which remains when wheat fiour is wrapped in 
a coarse cloth, and washed under a stream of 
water, so as to cany off the starch and soluble 
matters. Gluten exists in many grains, 'and 
occasionally in other parts of vegetables ; but 
it is a characteristic ingredient in wheat, 
giving wheat flour its peculiar toughness anci 
tenamty, which particularly fits it for the 
manufacture of bread, and for viscid pastes, 
such as macaroni and vermicelli. There is 
generally more gluten in the wheat of warm 
climates than of cold ; henee the excellence of 
wheat grown in the south of Europe for the 
manufaetures just mentioned. Gluten contains 
nitrogen, and has consequently been called the 
vegeto-animal principle: it yields ammonia 
when subjected to destructive distillation, and 
the vegetables which contain it give out a 
peculiarly disagreeable odour during their pu- 
trefaction. Sulphur is also one of the ultimate 
components of gluten. Haw gluten appears 
to' contain several azotised principles, such as 
vegetable fibfine, caseine, &c., but all closely 
allied in ultimate composition, which may be 
represented by — 


Carbon 

. 66 

Hydrogen . 

. 7 

Oxygen (and Sulphur) 

, 22 

Bitrogen . 



100 


G|u|:e^s (Gr. •yAowrcJj, the buttocks). The 
large and thick muscle upon which we sit, and 
which serves to extend the thigh by pnlling 
it directly backwards. It also assists in its 
rotatory motion. 

Glutton (from the same root with Jjat. 
glutio, I swallow, and gula, the throat, Same. 
gala). The name of a carnivorous plantigrade 
q[uadruped (Crulo aroticus); also applied by 
some micro^aphers to a diaphanona species of 
Nats. 

Glycerla (Gr. yXvKspSs, sweet). A genus 
of Grasses found in wet situations, represented 
in our own T’lora by Cr.flmians and one or 
two other species. fluitans is called Manna 
Grass, and its seeds are collected in some 
countries, and prepared for sale under the name, 
of Manna Croup. 
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Glyceric Acid (Gr. yX.vK6s). A non- 
crystaUine acid, prodticed by the action of 
nitric acid on glycerine. 

Glycerine (Gr. yKvKep6s). A sweet sub- 
stance evolved in the process of saponification. 
It was originally observed in the formation of 
common plaster by boiling oil with oxide of 
lead and water. It has now become an article 
of commercial manufacture, and is used in 
certain pharmaceutical preparations ; it is prin- 
cipally supplied by the wholesale manufacturers 
of stearine candles, who obtain it in large 
quantities as a product of the decomposition of 
fatty matters. It is represented by 

Glyceryl. The radical of glycerine ~ Ce& 7 . 

Glycine (Gr. y7<vic6sf sweet). A genus ofj 
JjeguminoseB to which was formerly referred a | 
very handsome woody creeper, much used for 
training on walls and houses, which it deco- 
rates in spring with its pendent racemes of 
lilac^ pea-shaped blossoms. This species, 6 f. 
fruthoenSt is now called Wistaria frutesoens. 

Gly cocoll (Gr. yXvK^s, and /c<iA.Aa, olue). 
GlyCQcm. A sweet crystalline body produced 
by the action of alkalies on gelatine. 

Glycoli A sweetish viscid liquid soluble in 
water and alcohol. Its composition is C^^HeO*, 
so that it differs from alcohol in containing 
two more atoms of oxygen. 

Glycolic Acid. A crystalline body de- 
rived from glycol by direct oxidation. 

GlycyrrbiaBa (Gr. yXvKi^^iCot, having a 
meet root). The Iiiquorice of the shops is the 
produce of a plant of this genus of Leguminosa^ 
called Gr. glmra. It is a strong-growing plant, 
with thick deeply-penetrating roots, fi?om which 
the demulcent extract is obtained by slicing 
the root, boiling it in water, and straining and 
evaporating the liquor. The prepared extract 
is popularly called Spanish Liquorice, from its 
being largely imported from Spain. In Italy 
it is prepared from an allied plant, G. echinata. 

Glycyrrbizln. The peculiar saccharine 
matter of the root of Glyeyrrhiza glabra^ or 
common liquorice. 

Glypli (Gr. y\v<pis, a notch). In Architec- 
ture, a vertically sunken channel. From their 
number in the Doric order, they are called 
triglyphs. 

Glypbograpby (Ghr, y\^<pco, I engrave, and 
ypd^co, J draw). A method of engraving, by 
which drawings are made through a thin 
whitened wax ground laid on a blackened 
copper plate, the thickness of the wax ground 
forming the depth of the engraving. 

Glyptic (Gr. yXi/tpoa). In Sculpture, a term 
denoting the art of carping in stone or any 
other hard substance. 

Glyptodcn (Gr. y\v7rr6s, carved, and oSotJs, 
a tooth). The name of an extinct gigantic 
quadruped belonging to the family of Arma- 
dilloes (JDasypodidee), and covered, like them, 
with a tessdlated osseous armour. It is distin- 
guished from the esristing annadilloes not only 
by its size, which equals that of the rhinoceros, 
but by its teeth, which are longitudinally fluted, 
whence its generic name. 
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Glsrptotbeca (Gr. yXcirrS?, and dfiioi, a 
store). A building or room for the preservation 
of works of sculpture ; a word adopted by the 
Germans, as in the instance of the celebrated 
Glyptothek at Munich, constructed for the late 
king of Bavaria, Ludwig I., by Leo von Klenze, 
in 1816-30. It is profusely decorated with 
frescoes by Peter von Cornelius. 

Gmelinite. A hydrated silicate of alu- 
mina, potash, and peroxide of iron ; named 
after Gmelin, the mineralogist. It has also 
been called HydroUte, from the quantity of 
water which it includes. 

Gnapballum (Gr. yvaj^dKiov), The plants 
of this genus of CompositeB are amongst those 
called Everlastings. It formerly included most 
of those met with in gardens; but they are 
now distributed in several other genera, of 
which the principal are Ilelichrysum and An- 
tennaria. 

Gnat. [CoLEX.] 

Gnatbidla (Gx. yvdOos, a jaw). A tech- 
nical term in Ornithology for the lateral parts 
or rami of the mandible or lower jaw, which 
are joined to the cranium behind, and meet in 
I j&ont at a greater or less angle. 

Guatbotheoa (Gr. yvdBos, and a 

sheath). In Ornithology, tho horny or cuta- 
neous integument of the beak. 

Gnawers. In Zoology. [Rodbntia.] 

Gneiss (Ger.). Gneiss is generally de- 
scribed as stratified granite. It is, in fact, com- 
posed of the same materials as granite, namely, 
quartz, felspar, and mica ; but instead of the 
mass being a multitude of crystals embedded in 
a base, the whole being compact and possessed 
of neither deavage nor foliation, it is, on the 
contrary, arranged in parallel plates, almost 
like strata.' Gneiss varies exceedingly. in its 
mechanical state, and admits of great modifi- 
cations, consistent with its metamorpliic origin. 

Gneiss, when the mica is abundant and the 
felspar rare, often passes into mica schist or 
mica slate, which consist theoretically of mica 
and quartz alone. The dijBference between true 
gneiss and the two rocks thus named is neither 
very considerable nor very clear. One jesses 
into the other. The whole group of schistose 
rocks must be regarded as, to some extent, re- 
lated ; and the following illustrations are suffi- 
cient to make this clear. 

Gneiss and mica-slate often form mountain 
masses in assodatioia with each other and with 
the varieties of granite. The former is s#en 
singularly contorted upon the coast of Lewes ; 
and mica-slate rock is associated with the ser- 
pentine of Cornwall, and is seen in great per- 
fection among the Scotch granitic scenery, more 
especially in the vicinity of Dunkeld, and in 
extraordinary magnificence in the lofty moun- 
tain of Benmore, Ben Lawers, on the north 
of Loch Tay, and many of the neighbouring 
mountains, ftirnish highly instructive specimens 
of granite passing into gneiss, mica-mte, and 
chlorite-slate. About three miles soul^ of 
Dunkeld, stratified rocks maybe seen incumbent 
upon chlorite-slate, gradually passing into a 
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fine grey roofing elate, and tliis recumbent 
upon, mica-slate, Tbe peculiar and difl^ering 
dip of tbe respective strata, the singular man- 
ner in which they are pierced and traversed 
by veins of felspar and quartz, and their asso- 
ciation with micaceous iron, are circumstances 
highly interesting in respect to the origin of 
hypogene rocks ; and the beauty and ma^ifi- 
cence of the district in regard to scenery is not 
less than its diversified geological peculiarities. 

Gnetaceae (G-netum, one of the genera). 
One of the few orders of Gymnogenous plants 
commonly £alled Joint Eirs ; E^mdra, one of the 
genera, consisting of jointed plants, with the 
aspect of Equis&tvm^ but of a woody character. 
The order has been known generally by its 
stems being jointed at every node; but latterly 
the curious WelwiUcMa mirahiUs has been asso- 
ciated with it, and in this there is only a short 
thick table-like trank or stem, with a fungoid 
upper surface, and a pair of long simple leaves, 
produced at the time of germination, and re- 
maining alone through the life of the plant. 
There is a branched inflorescence bearing cones, 
arising from the truncated upper part of the 
stem, which rises but a foot or two above 
ground, its two only leaves resting on the 
surface. 

Gnome. A name given by the fanciful 
•wTiters of the Cabalistic school to that class of 
elemental spirits which were said to inhabit the 
earth. Their name is more properly Gnom/mSy 
jErom the Greek yvdfuov, hiovdnff, cwmdng. 

Gnomic Poete (Gr. ymfjuK6s, dealing in 
masciim), Greek poets, whose remains chiefly 
consist of short sententious precepts and re- 
flections, are so termed in classical hiblio^aphy. 
The principal writers of this description, of 
whom a few fragments are extant, are ‘Theognis 
and Solon, who lived in the sixth century before 
the Christian era. With them Tyr^us and 
Simonides are joined hy Brunck in his edition 
(Poeta Gnomici Greed, Argent, 1784), although 
these writers have little of a gnomic character. 
The metre of these poets is elegiac.^ 

Gnomon (Or. yvdfiw). In Dialling, the 
style whose shadow marks the hour generally 
it denotes a rod or pillar fpom whose shadow 
the altitude or position of the sun may be de- 
termined. Gnomons were probably the first 
astronomical instruments ; and they appear to 
have been much in use among the Egyptians, 
the Chinese, and even the Peruvians. (Goguet, 
Origine des Zoix.) It is evident that obser- 
vations of this kind cannot give the sun’s 
altitude with much exactness. The shadow 
is never so well defined that its limits can 
be ascertained with astronomical precision; 
besides, the observation requires to be corrected 
for parallax, refraction, and the sun’s semi- 
diameter — elements which can only he deter- 
mined by means of instruments of a very 
superior description to the gnomon, and which, 
consequently, render the latter useless. The 
astronomer Ulug-Beg, about the year ^ 1437, 
erected a gnomon at Samarcand, the height of 
which was 165 Paris feet. 
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In Geometry, a gnomon signifies the part of 
a parallelogram which remains when one of the 
parallelograms about its diagonal is removed ; 
or the portion of the parallelogram composed of 
the two complements and one of the parallelo- 
grams about the diagonal. The term is seldom 
used, except in Euclid’s Elements. 

Gnomonic Projection. [PBOjncTioir,] 

Gnoxnonics. The art of constructing dials. 
[Dial.] 

GnoBtioism (Gr. yvaxrriKSs, from yvtctris^ 
^owledge). A philosophical system of religion 
which prevailed in the East during the four 
first centuries of our era, and exercised great 
influence upon Christian theology, giving birth 
to numerous heresies, and insinuating itself 
even into the writings of the most orthodox 
fathers. In its leading principles this sys- 
tem seems to point to the Oriental |)hilo- 
sophy as its genuine parent; but it is objected 
to this solution that the fathers refer it, together 
with the errors similarly introduced by Plato- 
nism, to a Greek origin, and appeal to the cos- 
mogonies of Hesiod and others as the real ex- 
emplars from which it is imitated. It is to be 
remarked however, that the fathers were uni- 
versally Ignorant of the Oriental philosophy ; 
from which we may conclude that their opinion 
upon such a point is not necessarily decisive. 
A modern solution conceives Alexandria to 
have been the central point to which the specu- 
lations of the Greeks and the Orientals con- 
verged, and from which they frequently re- 
issued, after having undergone the process of 
fusion into a common mass. But although it is 
certain that Alexandria was, during the time we 
have spoken of, a celebrated resort of Gnostic 
opinions, both within and without the church, 
the close agreement of the leading principles 
of Gnosticism with those of the Zoroastrian 
philosophy seems to point to a common tra- 
dition, at once very ancient and very widely 
spread. 

The grand principle of this philosophy seems 
to have been an attempt to reconcile the diffi- 
culties attending upon the existence of evil in 
the world. Evil, it was supposed, being the 
contrary of good, must be contrary to, and 
therefore the opponent of, God : if the opponent 
of God, then independent of Him and co eternal. 
From the many imperfections which are in- 
volved in all outward and sensible objects, it 
was held that matter must contain in itself the 
principle of all evil. The human soul, on the 
contrary, which aspires after and tends to a 
higher and more perfect developement, was 
hdd to be the gift of the Supreme Deity, im- 
parted to man for^ the sake of fighting against 
the material principle, and with the prospect of 
finally subduing it. I^om the Supreme God on 
the one hand, and matter on the other, suc- 
ceeding philosophers produced various fanciM 
genealogies of superior intelligences, under the 
name of ..3Eons — a Greek word signifying pro- 
perly periods ; thus representing these divinities 
themselves by a name expressive of the time 
and order of their generation. The Demiurgus, 
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who formeii the world out of matter, ap]pears to I 
have been an JEon derived from the evil prin- 
ciple. He was also the God of the Old Testa- | 
ment, who was considered bj the Gnostics to 
be an object of aversion to the One Supreme 
God, to counteract whose machinations the 
.ZEon Christ was sent into the world. This is 
the earlier and simpler system, which is attri- 
buted to Simon Magus: the number of the 
.®ons was fancifully multiplied in later times, 
and an extravagant theory of morals founded 
upon the system. The object of these princi- ^ 
pally was, as may be supposed, to depreciate | 
the honour due to the body, as being a part of 
matter, and to elevate the thinking faculty, or ' 
at least to remove it from all consideration of 
worldly things. The Gnostics imagined that 
by assiduous practice of certain mental and 
bodily austerities they could obtain an intuition 
of the divine nature, and dwell in communion 
with it; and this part of their system is adopted 
to a considerable extent by Clemens Alexan- 
drinus, whose opinions, as expressed in his 
Fmdagogus, are very similar to those of a Pietist 
of more modern times. 

The Gnostics split in process of time into 
various sects, distinguished rather by their dif- 
ferent cosmogonies than by any variation in 
principle. Of these the principal were founded j 
by Carpocrates, Basilides, Tatian, and Valen- 
tinus. The system did not survive the fourth 
century, although its spirit contiiiued for some 
time longer to colour the Christianity of the 
East The Christians seem sometimes to have 
adopted the general designation of Gnostics. 
(Burton’s Neander; Gieseler, 
Teset-hooJe of Each Riat\ Biddle’s Ckriaiian 
Antiquities ; E. Bunsen, Biddm Wisdom of 
Christ ; King’s Gnostics and their Remains.) 

Gnu. Th^e Aniilope Gnu of Linneeus, a 
huge bovine antelope, which is found in herds 
in the arid deserts near the Cape of Good Hope. 
Three species are known. 

Goat (Old Horse, geit). The English name 
for the well-known ruminant of the genus 
Capra. The goat is characterised by its long 
horns, which are rounded posteriorly, angular 
on the anterior edge ; transversely rugose, rising 
at first perpendicularly, afterwards ^ bending 
outwards and a little backwards. It is clothed 
by long hair, which, in the Cashmere breed, is 
soft and fine, and forms the staple of the cele- 
brated shawls of that name. Beneath the long 
hair is a soft wool. The female produces two 
kids at a birth, which derive their nourishment 
from two teats supported on a lai^e pendent 
udder. The period of gestation is five months. 
The milk of the goat is regarded as more easily 
digestible than that of the cow, and therefore 
better adapted for the weak and consumptive. 
The fiesh of both the goat and kid is much 
esteemed in many countries, though it has a 
peculiar flavour, arising, it is said, from the 
shrubs and heaths on which they browse- In 
Portugal and other countries, the goat is used 
as a beast of draught. 

Goat-sucker. The Caprimvlgus eurojotsus 
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of Linnaeus, a small passerine bird, more cor- 
rectly termed the Nightjar. [Capkimulgus.] 

GoDbing. In Mining, the refuse thrown 
back into the excavations remaining after the 
removal of the coal. 

Gobelin Tapestry. A species of tapestry, 
so called after Giles Gobelin, a well-known 
French dyer in the reign of Francis I. His 
house in the suburb of St. Marcel in Paris is 
stiH called the Gobelins. A manufactory for 
tapestry was established in this quarter by 
Colbert in 1666. 

Goby. A genus of osseous fishes ( Golius\ 
allied to^ the cod. The three-spined goby, 
common in England, is an example, 
j Godbold’s Vegetable Balsam. A quack 
remedy composed, according to Dr. Paris {Phar- 
macohgia)^ chiefly of honey and vinegar. 

' Godfather and Godmother. [Sponsous.] 

Godik*ey’a Cordial. A quack medicine 
made by infusing 9 ounces of sassafras shavings 
! and of bruised caraway, coriander, and anise 
seeds each 1 ounce, in 6 pints of water, sim- 
mering the mixture till reduced to 4 pints, then 
adding 6 pounds of treacle, boiling for a few 
minutes, straining, and adding lastly 3 ounces 
I of tincture of opium. It is often administered 
' as a sedative to children, but is highly danger- 
ous from the opium which it contains. 

Godroon. In Architecture, an inverted 
fluting, beading, or cabling, used in various 
ornaments or members. 

Godwit. [Limosa.] 

Gog and Magog. ^ The names of two 
symbolical warriors noticed in some books of 
Old Testament (Gen. x., Ezekiel xxxviii. 
&?c.). Since the Christian era they have been 
regarded as nearly synonymous with Antichrist. 
The author of the Apocalypse (xx. 8) uses the 
terms to express the nations hostile to Chris- 
tianity ; and Mohammed, in the Koran (21, 96), 
employs them in an analogous sense, to denote 
the enemies of Islam. (For the imaginary 
rampart of Gog and M^og, see Gibbon’s 
Roman Empire, ch. xl.) The names Gog and 
Magog are given to two huge warlike %ures 
which adorn the Guildhall of London. 

Goitre. [Bhonchocelb.] 

Gola or Gula. In Architecture, the same 
as Cyma [which see]. 

Ck>ld (Ger.). This metal has been known 
from the remotest ages : it is the Bol of the 
alchemists, who represented it by the circle O, 
the *emblem of pmeetion : its symbol is An, 
(aurum). It occurs in nature in a metallic 
state alloyed with silver or copper, and is called 
native gold-. It is found disseminated in primi- 
tive or igneous rocks, or in the beds of rivers, 
and in alluvial deposits. The largest supplies 
have been derived from Australia and California; 
from Brazil, Mexico, and Peru ; from the Ural 
Mountains ; and from some parts of Africa. 
The rivers of Hungary, Transylvania, and 
Piedmont have also yielded the metal ; and it 
has been found in Cornwall, "Wicklow, and 
North Wales. Though it generally occurs in 
small nodules and granules, nuggets are some- 
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times found weighing many jjonnds. It is 
usually separated from the matrix by grinding 
and washing, or by amalgamation with mercury. 

Gold is of a peculiar yellow colour. It melts 
at a bright-red lieat, eq^ui valent to about 2,000 
of Fahrenheit’s scale, and when in fusion ap- 
pears greenish ,* as it solidifies, it contracts in 
bulk. Its specific gravity, in its least dense 
state, after fusion, is 19-2 ; by hammering and 
rolling it may be brought up to 19-3 or 19‘4. 
It is so malleable, that it may be beaten into 
leaves which do not exceed the ao^^gth of an 
inch in thickness ; a single grain may be ex- 
tended over 56 square inches of surface ; and it 
is so ductile that a grain may be drawn out 
into 500 feet of wire. It may be kept for 
several hours in fusion without perceptible loss 
of weight; but when subjected to an intense 
heat, it affords evidence of volatility. The 
concentrated mineral acids have separately no 
action upon pure gold ; neither has sulphur nor 
sulphuretted hydrogen. Chlorine, iodme, and 
bromine, on the contrary, act upon it; the 
agent commonly resorted to for dissolving it 
is chlorine, generally in the form of nitrohydro- 
ehloric acid, or atiud. regia. If a small portion 
of leaf-gold is added to a freshly-made solution 
of chlorine, and the mixture heated, the gold 
is dissolve^ forming a yeUow-coloured liquid, 
any silver that may have been present remain- 
ing undissolved. The equivalent of gold is 
197 ; it forms a protovidey^siAxi 0, and a 
0 ^ 2 <fg,==AuO 3 , and there are two corresponding 
chlorides. The amocyanids of potassium^ ob- 
tained by dissolving cyanide of gold in a solution 
of cyanide of potassium, is used for gilding 
silver and copper, and especially for electro- 

^ Of So alloys of gold, those with copper, mejr- 
eury, and silver are the most important. With 
copper gold forms a ductile alloy, of a deeper 
colour, harder, and somewhat more fusible than 
pure gold. This alloy, in the proportion of 11 
parts of gold to 1 of copper, constitutes our 
standard gold’, its specific gravity is 17'167, 
being a little below the mean. One troy pound 
of this alloy is coined into 46|| sovereigns, or 
20 troy pounds into 934 sovereigns and a half. 
The pound was formerly coined into 44 guineas 
and a half* The standard gold of France con- 
sists of 9 parts of gold and 1 of copper. Stan- 
dard gold is not affected by nitric acid ; but the 
inferior alloys which are made to imitate gold, 
consisting chiefly of copper and zinc, imme- 
diately decompose it, and set free deutoxide of 
nitrogen. In testing small articles of jewel- 
lery, the metal may be rubbed upon a sur- 
face of flint, basalt, or jasper, so as to transfer 
a portion to the stone. One or two drops 
of nitric acid are then placed on the me- 
tallic streak. If the article is a base alloy, the 
metallic appearance is speedily destroyed, and 
dissolved: if gold, it remains unaffected. Base 
alloys are frequently plated with gold, and in 
this case the best method of judging of their 
quality is by taking the specific gravity; 
which should be at least 17 for standard gold. 
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Trinket gold is seldom above 15 ; and the 
so-called gold chains, ordinarily met with, 
vary from 11 to 13. Common gilt articles vary 
from 7 to 9. Mercury and gold combine readily, 
especially when heated. When rich in gold, the 
amalgam is of a buttery consistence, and may 
be separated from the more liquid portion by 
pressure through leather; it then consists of 
about two parts of gold and one of mercury : 
the amalgam used for gilding bronze contains 
about one-eighth of gold. Silver and gold mix 
readily when the fused metals are stirred to- 
gether. The standard gold at present coined 
is for the most part alloyed with copper only ; 
previous to the year 1826, the alloy consisted 
in part of silver, hence its paler colour. To 
separate the silver j&rom gold, the alloy is melted 
with a great excess of silver, granulated, and 
boiled in sulphuric acid, by which the silver 
is oxidised and converted into sulphate, the 
metallic gold remaining in the form of a dark 
insoluble powder, which is afterwards collected, 
washed, and fused into a button or ingot. In 
the same way, the small quantity of gold eon- 
tainedin silver coin, which used to pass unheeded, 
is extracted by sulphuric acid; the recently 
coined silver will accordingly be found, in most 
cases, destitute of those traces of gold which are 
contained in our coin of a date anterior to 1826. 
When ^old and silver are parted by the action 
of nitric acid, it is necessary, as in the ease of 
sulphuric acid, that the silver should be in great 
excess; it is otherwise protected by tbe gold 
from the solvent power of the acid. 

Assay of The quantity of standard or 

other gold used for assay is generally about 8 
grains : to this, about three times its weight of 
pure silver, together with the proper proportion 
of lead, is added, and the whole subjected to 
cvpellatix>n. [Cupel ; Lead,} The silver and 
gold are thus thoroughly combined, while 
the oxides of lead and copper are absorbed 
by the cupel. The auriferous button is then 
flattened under the hammer, and after having 
been annealed, is passed between a pair of 
small rollers, so as to extend it into a thin 
riband : it is then again annealed, and coiled 
up so as to form what is called a cornet, which 
is put into a flask containing about an ounce 
of hot nitric acid, sp. gr. IT 80, and boiled for 
about ten minutes, by which the silver is dis- 
solved, and the gold, retaining the form of the 
comet, remains ; this is again boiled for about 
twenty minutes in somewhat stronger nitric acid, 
and then carefully washed and transferred to a 
small crucible, in which it is heated to redness. 
When cold, the loss upon the original weight of 
the sample is carefully ascertained. The weight 
of the alloy operated upon is generally represented 
as = 1,000, and the weights used are so adjusted 
as to give the value of the alloy in thousandths. 
In the process of gold-assaying, as in that of 
silver, various errors have to be compensated 
for, more especially in reference to tbe traces 
of copper, lead, and silver which may have been 
left in the gold. 

Tests for the Salts of Gtold. — Such of these 
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as are soluble are distinguislied by tbe peculiar t geuerally render it necessary to substitute boats 
purple precipitates -wbieb they afford with the for carriages. The gondola is from twenty-five 
mixed chlorides of tin. Protosulphate of iron, to thirty feet long, and five feet wide in the 
and oxalic and sulphurous acids throw down centre, where a sort of cabin is constructed 
metallic gold. They are aU decomposed by for passengers. It is sharp-pointed both at the 
heat, and the residuary gold is easily recognised, prow and stern, and is rowed by two men 
Cvold Clsb. The C^j^rinus auratus oi Lin- called gondoUeri. The cabins are furnished 
nseus, a Chinese species of carp, which has with black curtains, which give a sombre 
been naturalised in our artificial waters. appearance at a distance. For an accurate 

Gold Xieaf. [Gold.] description of the gondola, see Lord Byron’s 

Goldbeater's Skin. The membrane used 19, 20. 

by goldbeaters, and interposed between the Gonfanon or Gonfalon (Ital.). In 
leaves of gold when they have attained con- Heraldry, a banner ; that of the Eoman Catholic 
siderahle tenuity ; the intestinal membrane of church carried in the pope’s army. The gonfa- 
the rectum of the ox is generally used. lonier or standard-bearer was a bigh officer in 

Golden Fleece. [Akookauts ; Flebce, the Italian republics of the middle ages. 
Golubn.] Gou^ or Tam-tam (of the Chinese). A 

Golden iSTamber. [Ctolb.] species of cymbal, which on being struck 

Golden Aod. A common garden name for produces a very loud sound. According to the 
the species of Solidago. ^ analysis of Klaproth, Chinese gongs consist of 

Golden Rule. In Arithmetic, synonymous about seventy-eight parts cop]^er and twenty- 
witb the Rule of Three. The term is now rarely two of tin. As mis alloy is brittle, and the in- 
used. strument always exhibits marks of tbe hammer, 

Goldfinch. The common name of our well- it is inferred that the Chinese possess the art 
known and brightest-plumaged songster ; the of rendering it malleable, and afterwards har- 
Carduelis elegans of most modern omitho- dening it. It is struck .with a wooden mallet 
legists, Fringilla Carduelis of Linnseua. This covered with leather. 

species feeds chiefly on the seed of the thistle Goniatites (Gr. ymia^ an, angle). A genus 
and plantain ; but builds its nest, which is of of extinct Cephalopoda with chambered spiral 
tbe neatest construction, in the fork of a branch shells ; nearly allied to the Ammoniies, but 
of some densely-leafed tree, and lays four or differing in having the lobes of the septa free 
five eggs, of a bluish white, spotted with brown from lateral crenatures or denticulations, so 
at the greater end. The female is less brightly that the outline of these is continuous and 
clad than the male, and the young have a uninterrupted. Goniatites are found in the 
comparatively simple plumage, in which brown mountain limestone of Yorkshire, 
predominates. Goulometer (Gr, ycoyia, angle, and fih-pov, 

Golf. A game with a ball and clubs, almost measure). An instrument for measuring angles, 
peculiar to Scotland, where it ei^joys a degree and more particularly the angles formed by the 
of popularity equal to cricket in England. faces of crystals. The instrument, chiefly used 

Gomarltes. In Ecclesiastical History, the by mineralogists, was invented by Dr. 'wollas- 
Calvirdst di-vines of the church of Holland in ton. It consists of a brass circle graduated on 
tbe seventeenth eentuiy were so called, from the edge, and furnished 
Francis Gomar, a colleague and opponent of with a vernier, by which 
Arminius at Leyden. [Armestians,] the divisions may be read 

Gomphiasis (Gr-). A disease of the teeth, correct to a minute. The 
when they loosen and fall out of the sockets, circle moves in a verti- 

The grinding teeth are also called gomphioi. cal plane, and is sup- 

Gompliolite (Gr. y6fi<pos, a nail ; \tdos, a ported on a stand. The 

stone). A term applied by Brongniart to the asas of the circle is a hol- 

conglomerate rocks of the tertiary series, called low tube, -within which 

by the Swiss Ifageljioh. is a smaller axis, fitting 

Gompliolobiixm (Gr. y6fji4>os, and \o$6s, so tightly that when 
a pod). This beautiful genus of Australian turned round it carries 
Leguminous shrubs has the unenviable noto- -the other axis and con- 

riety, like its ally Gastrolobium, of being a sequently the wheel along with it, unless the 

sheep-poisoner, one of the most deleterio-us latter is purposely prevented from moving, 

species being G. unciviatum. The interior axis is furnished -with a milled 

Gomphosis (Gr. y^fjupos). A species of head a, and the exterior with a milled head h ; 
junction of hones where they are let into each so that when the head a is held and b turned, 
other, something like pegs in a hoard, e. g. as the circle may be moved independently of the 
in tbe teeth of mammalia. smaller axis ; and when b is held and a turned, 

Gomnti. The name applied to an Eastern the smaller axis may he turned independently 
Palm, and to a bristly kind of fibre obtained of the circle. Attached to the^ end of the 

from it. The Palm is Bagu&rus sacoharifer, smaller axis is a sort of universal joint, capable 

Gondola (Ital.), The name given to the of being fixed in different positions by means 
pleasure boate used at Venice, where the of screws. The crystal to be examined is 
numerous canals with which it is intersected attached to the joint at c by a little soft -wax, 
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and placed go that its edge sball be parallel 
to the axis of motion; this adjustment is ob- 
tained by placing it so that the image of some 
horizontal object, as the bar of a ■window, suc- 
cessively reflected from the two faces of the co- 
stal, shall coincide with another horizontal line 
seen by direct vision. When this adjustment 
has been made, the instrument is turned till 
the horizontal object is seen reflected from one 
of the faces. The smaller axis is then held 
fast, and the other turned tiU the index of the 
vernier points to the zero of the graduated 
limb. The circle is then turned round, along 
with the smaller axis, till the same object is 
seen in the same position by reflection from 
the other face of the crystal, when the are 
passed through by the circle is obviously the 
supplement of the angle formed by the two 
frees of the crystal. In order, however, “to 
avoid the need of calculation, the supplements 
of the angles are marked on the limb, so that 
the angle to be measured is read off imme- 
diately. 

Other forms of the goniometer have been 
proposed by Charles, Malus, and Brewster. 
(Biot, Draith de ^Physique, tom. iii; and 
Brewster’s Treatise on Philosophical Instrun 
onents.) 

Gonlometry. The measurement of angles. 
The term is in many respects preferable to 
Trigonometry, by which it is now replaced; 
for the latter, strictly speaking, signifies merdy 
the measurement of triangles. 

Oonlopliolls (Or. ymla, angle, and 
a scale on a reptile’s skin), A genus of fossil 
Crocodiles,with subamphicoelian vertebrae, which 
has been found in the Wealden and Purbeck 
deposits. The teeth have crowns, which are as 
round and as thick in proportion to their length 
as in the existing crocodiles and alligators. 
The name is derived from the peculiar angular 
form of the scutes, which are found in a fos- 
silised state in the same strata ■with the bones. 

Gonoplax (Gr. y6w, a knee, and a 

plam), A genus of crabs or short-tailed crus- 
taceans {Brachywn), characterised by the an- 
gular, square, or rhomboidal form of their 
upper crustaceous plate or carapace, and by 
the length of the eye-stalks. One species 
{G-onoplax rhomboides) inhabits the Mediter- 
ranean, and is a good swimmer ; but most of 
the rest of the genus are tropical. 

Gonys (Gr. y6w). In Ornithology, the in- 
ferior mar^n of the symphysis of the lower 
jaw, or the united anterior extremities of the 
gnathidia. 

Good Bebavloiir, Security for. In Baw, 
a person on s'ufficient cause shown may be bound 
■with one or more sureties in a recognisance or 
obligation to the crown before some judicial 
officer, the recognisance to be void if the person 
continue of ‘good behaviour’ for the duration 
of the recognisance. 

Good Conduct Pay. A pecuniary reward 
to soldiers for good conduct. After three years 
clear of punishment, a soldier gets an addi- 
tional penny p6r diem, and another penny after 
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each succeeding fi.ve years clear of the regi- 
mental defaulters’ book. 

Good Priday. The name given in Eng- 
land to the anniversary of our Saviour’s cruci- 
fixion. The French and most other European 
nations substitute the epithet holy for good'. 
the G-ermans designate this day SUller-freitag, 
or Char-frdtagi the latter appellation being 
derived from an old word charen, signifying 
to do penance or to suffer. 

Good Will. In Law, the custom of any 
trade or business. A contract to transfer it is, 
in general, good at law; though not usually 
enforced in equity. In what cases the good 
■will of a partnership can be claimed as pro- 
perty by the representatives of a deceased 
partner appears doubtful. 

Goodenlaceae (Goodenia, one of the ge- 
nera). A natural order of perigynous Exo- 
gens of the Campanal alHance, distinguished 
particularly by the induplicate corolla, the in- 
dusiate stigma and the two or more celled 
ovary. Some of them are sho'wy garden 
plants, hut they have no very remarkable 
properties. 

Goodgreous, also called Braces. Metal 
eyes bolted on to the stern post of a ship, for 
the purpose of receiving the pintles of the 
rudder. They consequently form the immov- 
able portion of the hinges on which the rudder 
is held suspended. 

Goose. [Anas.] 

Gooseberry. A well-known garden fruit, 
the produce of Eihes Gtrossularia. 

Goosefoot. [CHBNOPO'oiA.caa^.j 

Gordian Knot. In History, a knot said 
to have been made by Gordius, king of Phry- 
gia, in the harness of his chariot, so intricate 
as to baffie every effort to untie it. The oracle 
ha-ving declared that he who untied this knot 
should be the conqueror of the world, Alexan- 
der the Great, as is well known, made the at- 
tempt; but fearing lest in the event of his 
failure it should he considered as a had omen, 
he cut it asunder -with his sword ; and thus, 
says Quintus Curtius, either fulfilled the oracle 
or eluded it. Aristobulus, however, gives a 
different version of the story. (Arrian, book 
iii c. 20 ; and Plutarch, in vit, Alex.) 

Gordtus (Lat.), The hair worm, or seta 
equina, found iu stagnant water in Lapland 
and elsewhere. 

Gorgre. In Architecture, the same as 
Cavexto [which see], 

Gokgb (Fr.), In Fortification, the gorge of 
a work is the line joining its inner extremities. 
[FonXIPICATION.] 

Gorgret (Fr. gorge, a throat). A piece of 
hody-armour, either scale work or plate, for the 
protection of the throat; it appears to have 
been first employed early in the fourteenth 
century. The camail, or throat covering of 
nhaiu Tnaj l ^ which is sometimes called the 
gorget of mail, belonged more to the helmet 
than to the body armour. In the seventeenth 
century the gorget was worn without any other 
body armour. 



GORGET GOUT 


Gobqet. a amrgical instroment Tised in the 
operation of lithotomy. 

Gorgraneia. In Architecture, carvings of‘| 
masks imitating the Gorgon, or Medusa’s head. 

Gorgronia XTobilis (Lat.). CoralUum ru- 
brum^ or red coral. 

Gorgeous (Gr. Vopj6vis). In Greek Mytho- 
logy, fearful beings akin in idea to such monsters 
as Echidna, Chimsera, <fec. Homer knows of-| 
only one Gorgon, whose head was placed on the 
aegis of Athena. {HiadY. 741.) Hesiod names 
timee, Stheino, Euryal^, and Medusa. The 
latter, who alone was mortal, and whose face 
was -so fearful that the sight of it turned the 
beholder into stone, was kuled by Perseus. 

Gorilla (derived from the African word 
^ngina or ^nguyla^ Hanno in his Periplm 
termed the females 'yopbwai). The larger 
species of chimpanzee, T^hieh is found in Sie 
neighbourhood of the Gaboon, Hanger, and Fer- 
nan Vaz rivers. This animal has a greater 
resemblance to man than either of the five 
smaller species of the same genus, i. e. the 
chimpanzee (21 niger), the kooloocamba (21 
Kooloocamba), the nsehiego 'mbouve (21 calvzis). 
Burton’s chimpanzee (21 vellerostts), or Auhry’s 
tsehego ( 21 Auhryi). The special points in 
which this resemblance to man is indieated.are : 
the mastoid processes, which are greater than 
in most monkeys ; the conformation of the foot ; 
the form of the nasal hones ; and many minute 
anatomical points. The animal often reaches 
the height of nearly six feet ; and the enormous 
ridges on the skull to which muscles are at- 
tached, give almost a carnivorous character to 
its physiognomy. The back is greyish ; the 
under or fore part of the hody being black ; 
a reddish brown cap covers the head, whilst 
a whitish stripe extends over the shoulders. 
The animal was originally discovered by Hr. 
Savage at Gaboon, and has been copiously 
described in the writings of Professor Owen, 
in the Zoological Transactions, and also by 
Messrs. Huvemoy, Isidore Geof&oy St. Hilaire, 
and Gratiolet. 

Gorse (connected by Mr. "Wedgwood with 
Welsh gores, waste). [Forest.] The Common 
Furze, Ulex europ<sm, sometimes cultivated for 
the sake of its young shoots, which while soft, 
or after being crushed by machxneiy, are given 
as food to cattle. 

Goru STuti [KoxiL Nut.] 

Gos-bawlc. The Astur ^alwmbcmm of 
Ouvier. 

Gospel (A.-Sax. Godspell). A word used 
to signify the whole system of the Christian 
religion, and more particularly, as the term 
literally implies, the good news of the coming 
of the Messiah. The word was also originally 
applied to the books which contained an account 
of the life of Christ, many of which were in cir- 
culation in the first century of the Christian 
era, though only four, those of Matthew, Mark, 
Luke, and John, were admitted into the canon 
by tbe council of Niesea. 

Gossip (A.-Sax. God, and sib, Mndred). 
This word, now used to denote only a tattler 
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or busybody, was originally applied to sponsors 
at baptism, from the spiritual relationship iu 
which they stood to the child. 

Goss3rpium (Lat. gossypion). This genus 
otMalvacecB yields the Cotton-plant, one of the 
most important of all plants to man. The 
Cotton-plants are tall shrubs, with lobed leaves, 
large mallow-like yellow flowers, and some- 
what egg-shaped angular pods, the seeds of 
which are enveloped in a covering of cellular 
filaments which form the Cotton of commerce. 
The principal species are Gr. harhadense, her- 
bac&wm, and religiosumi but the Cotton-plant 
has been so long cultivated and the varieties 
are so numerous, that their origin cannot be 
traced with any certainty. Cue of the most 
valued sorts is that known as Sea Island Cotton, 
which appears to have sprung from &. barba- 
dense. At the present day, various experiments 
in hybridising cotton-plants, with the view of 
improving the staple of the sorts capable of 
cultivation in particular districts, are being 
carried on. (Gardener's Chronicle, 1864, p. 
1085.) 

Gotblc Arcbitecture. [AncHiTBCTURE, 
Gothic.] 

Gotblc Xianguage. One of the many 
dialects of the German race, belonging to the 
Low German class, with a grammar more 
primitive than the Anglo-Saxon of Beowulf. 
It is preserved to us in the translation of the 
Bible made by Bishop Ulfilas in the latter part 
of the fourth century. 

Goulard’s Extract of Eead. A sub- 
acetate of lead, obtained by boiling powdered 
litharge in vinegar. 

Gourd (Fr. gourde, cougurde). The species 
of Qucurbita are called Gourds, the Common 
Gourd being G. Pepo, of which there are nume- 
rous cultivated varieties. Some Gourds are 
good for food, either alone as a cooked vege- 
table, or as an ingredient in soups. 

Gously. An old form of harp used by the 
Slavonians, whose bards were called Gouslas, 
the poetry which they chanted being styled 
goicslo. 

Gout (Fr. goutte : if from the Latin gutta, 
a drop, this word points to the old medical 
theory which attributed all kinds of dis- 
orders to the settling of a drop of morbid 
humour on the part affected, as in the phrase 
gwtta serena for loss of sight without visible 
affection of the eye : "wedgwood, English 
Etymology). Gout is a common disease among 
the higher classes of society, especially among 
those who indulge in the luxuries of the table, 
or inherit a disposition to its attack. Fe- 
males are much less subject to it than males. 
Medical writers have distinguish^ several 
species of gout, and have called the disease in 
its ordinary form the regular gout. The first 
symptoms of its attack are those of dyspepsia 
and irregularity of bowels, low spirits, and 
some fever and restlessness; but these often 
pass unobserved, till the patient is roused in 
the night by violent pain in some part of the 
leg, generally in the vicinity of ‘the great toe, 
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and of one foot only : there is mnch throbhinj 
and uneasiness, with more or less swelling am 
inflammation, and the least motion commonly 
produces great increase of suffering. After 
some hours the pain and feyer abate, perspiration 
comes on ; the patient falls asleep, and awakes 
comparatiyely easy. These fits or paroxysms 
are apt to return at intervals, and often every 
evening ; but they decrease in violence, and at 
length go off, frequently with some decided in- 
crease of perspiration or other evacuation : the 
affected part itches, and the cuticle peels ofl^ 
more or less lameness or uneasiness remaining. 
But the fit thus leaves the patient only for 
a time, and returns at intervals of longer or 
shorter duration, according to his habit of 
body and the care which he takes of himself. 
The attacks not only become more frequent and 
severe, but last longer, and extend to other 
limbs ; and when they have been frequently 
repeated, they leave a permanent stifSaess of 
the joints, upon which gouty ooncretions are 
often deposited : and if much attention is not 
paid to the state of the urine, fits of sand and 
gravel not uncommonly precede or accompany 
those of gout. Where the disease is of long 
standing, and the form of it severe, the body 
becomes maimed and decrepit, and the mind 
often worn and irritable ; the joints of the feet 
and hands, and even the larger joints of the 
extremities, are stiff and nearly immovable; 
and the formation of the chalky matter, as it is 
called, about the joints increases. If we con- 
sider the nature of this secretion in the joints, 
which is urate of soda, and the tendency of 
gouty persons to those morbid states of the 
kidneys and urine which depend upon excess of 
uric acid, and even upon the frequent alterna- 
tion of fits of gravel with those of gout, the 
question will naturally suggest itself whether 
gout is not a symptom of what is often termed 
the urio diathesis, and whether the remedies 
applicable to it may not be beneficial in gout ; 
and that in many cases they are so, seems to 
have been amply proved by experience. [Cai- 
CTJLi.] It was once a favourite maxim that the 
gout was an effort of the system to relieve itself 
of some peccant matter ; that, therefore, it was 
to be left almost to itself, and that patience and 
flannel were the chief remedies. This method 
stiU has its advocates, chiefly in consequence 
of the presumed dangerous results that have 
sometimes attended more active plans of treat- 
ment in causing the revulsion of the gout from 
the limb to the stomach or head. But though 
there may be a difference of opinion^ in regard 
to certain energetic inodes of relieving the 
disease, no one can object to the adoption of 
gentle means of quieting the ujgency of the 
symptoms, and to the adoption of such diet and 
plan of living as appears to diminish the fre- 
quency of their recurrence. Warm laxatives, 
moderate diaphoretics and diuretics, and occa- 
sionally opiates, are among the former; and 
plain food or vegetable met, with moderate 
exercise and tonics, are good preventives. 
Those, however, who have witnessed the suf- 


ferings of a regular paroxysm, and the evils of 
its duration and repetition, will see the neces- 
sity of doing something more; that is, of 
speedily quelling the pain and carrying off the 
attack, if it can be done with any chance of 
safety and success ; and this experience shows 
to be often the ease, though much care and 
judgment are undoubtedly requisite in conduct- 
ing such treatment. With persons of strong 
and healthy habits, the affusion of cold water is 
one of the most effective palliatives of the pain 
and inflammation ; and by its timely appuea- 
tion, in proper eases, the most beneficial results 
have ensued. Another celebrated remedy in 
this disease, and which by some has improp'erly 
been called a specific, is eolchieum, or meadow 
saffron, a due dose of which, taken at bed- 
time, has carried off the paroxysm. This it 
often does without any remarkable evacuation, 
though it sometimes handles the patient severely 
as a purgative, and nauseates and depresses to 
an alarming extent. This method of cure must 
not be unadvisedly and generally adopted; 
but in some cases, where gout had been long 
established, and where the frequency and dura- 
tion of the fits and their inroads upon the 
constitution were increasing to a serious extent, 
and that at an advanced period of life, eol- 
chieum, carefully administered, seems to have 
carried off the severity, if not the frequency, 
of the attacks, and so to have prolonged. life. 
But there are forms of gout, and conse- 
quences of gout, the management of which 
requires the utmost skill and experience: it 
is sometimes transferred or translated from 
the limbs to some internal part, in which ease 
it is called retrocedent gout ; or it produces 
sickness, dejection of spirits, fainting, palpita- 
tion, and ^ddiness, as in what is termed atonic 
gout; or it falls at once upon some internal 
part, especially the stomach, and is then called 
misplaced gout In gout of the head and of the 
stomach the symptoms are often frightfiilly 
severe, and the pain excessive; and as these 
forms of gout are of most common occuirenee 
in debilitated habits and broken constitutions, 
they become, on that account, the more difficult 
to treat : the expulsion of the disease to the 
extremitiesisin such cases sometimes effected by 
ether, brandy, or what are termed gout cordials, 
which generally consist of warm aperient tinc- 
tures ; but before these are administered, it must 
be ascertained that the symptoms are really 
those of atony. In such cases, putting the feet 
in warm water has sometimes been serviceable. 
The moderate use of alkaline remedies, of a 
vegetable diet, of certain diuretics, and gene- 
rally speaking the adoption of those plans of 
regimen and medicine which are useful in the 
unc diathesis, are also useful in gout; and 
everything which tends to repair the constitu- 
tion generally will lessen the liability to its 
attach, and render them more manageable 
when they occur. The indolent and sedentary 
must use moderate exercise, and those who 
habitually over-exert either body or mind must 
endeavour to tranquiUise both: unless such 
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precantionary measures are peremptorily en- j 
forced, no gouty person can expect much, benefit 
from physic. 

Crouty Concretions. These form in the 
joints of gouty persons, especially of the toes j 
and fingers, and are sometimes, from their j 
appearance, called chalk clones; they arej 
chiefly composed of uric acid and soda. 

Covernzneut (from Lat. guberno, properly 
7 steer a ship, like the Gr. Kv^epudu). In 
Politics, a word used in different senses : 
1. As the collective body of the fundamental 
laws of a state : as when the government of a 
country is said to be monarchical, aristoeratical, 
&c. 2. The body of persons charged with the 
conduct of the executive in any country ; thus, 
the king or presiding magistrate, the cabinet 
ministers, chiefs of departments, &c. in every 
country, form what is commonly styled its 
government [Lzbertv.] 

Governor. The title of the supreme exe- 
cutive officer in British colonies. He is in 
all eases appointed by the crown, and has the 
right of veto, i. e. of negativing any proposed 
legislative measure ; while his own sanction of 
any such measure is subject to reversal by the 
crown at home. In other respects, his ftinctions 
vary greatly according to the various constitu- 
tions of the colonies. The heads of the presi- 
dencies of Madras and Bombay in India are 
also styled ffovernors. In the North American 
Union, the* title has been retained, as a relic 
of the old colonial times, for the chief officer 
of the executive in each state, who is elected 
jfor a term by the people. 

Governor of an Engine. A contrivance 
introduced by James Watt in tbe steam en^ne, 
by which the motion 

_ ^ K Qf the fly-wheel shaft 

0 I regulates the velo- 

m I city of the engine, 

joV /T^It causing two balls 

to revolve in sneh a 
uTEEs^w manner that they 

" open, or close, the 

passage of the steam from the boiler, by means 
of a butterfly valve, in proportion to the increase 
of velocity. Two heavy balls, B B, attached to 
the extremities of two rods B F, B P, play upon 
a joint at E, passing through a mortise in the 
vertical shaft D B. These axe united by joints 
at F to tbe short rods F H, which again are 
connected by joints at H to a ring which slides 
on the shaft 1) D. A horizontal wheel, W, is 
attached to I) D, having a groove to receive a 
rope or strap on its rim, by means of which the 
motion is commimicated to D D from a corre- 
sponding wheel on some shaft of the machine^ 
to be regulated. It is evident, from the dis- 
position of the rods, that if the balls B B are by 
any means raised or drawn asunder, tbe extre- 
mities F F of the rods turning on the pivot E 
will also be separated, and their distance from 
the axis increased. This will draw the rods 
F H in the same direction, and cause the ring 
or collar H to descend. This ring is connected 
with the end I of a lever, whoso fulcrum is a: 

52 


GRACE 

G, and whose other extremity K is connected 
by some means with the part of the machine 
which supplies the power. Suppose now the 
velocity from any cause to undergo a sudden 
increase ; by reason of the increased centrifugal 
force arising from the whirling motion, the balls 
BB win recede from the shaft DD, and raise 
the extremity K of the lever. On the other 
hand, if the velocity is diminished, the cen- 
trifugal force of the balls will be diminished, 
they will fall by their own weight nearer the 
axis, and cause the endK of the lever to descend. 
When the governor is applied to a steam 
engine, the rod K I communicates with a flat 
circular valve V, placed in the principal steam 
pipe, and so arranged that when K is elevated 
as far as the divergence of the balls will allow, 
the opening of the pipe will be closed by the 
valve V, and the passage of steam entirely 
stopped. On the other hand, when the balls 
subside to their lowest position, the valve will 
be entirely open. Thus, when the velocity is 
increased, the supply of steam is checked ; and 
when it is diminished, the supply of steam is 
immediately increased; by which means a uni- 
form proper velocity of the machinery is main- 
tained [Regulator,] 

Governor-General* of India. The chief 
executive officer of that dependency : ap- 
pointed by the crown, and usually serving for 
a term of five years. His powers are very high, 
extending to the declaration of war and peace, 
and making leagues and alliances; but subject 
in all matters to the control of the crown, 
through the Secretary of State for India. 
Almost all acts of state are performed by the 
governor-general ‘in council ; ’ that is, with 
the advice of his council, although not neces- 
sarily in accordance with the majority. This 
council consists of five ordinary members, 
three of whom must have been ‘civil servants,’ 
and the commander-in-chief as an extraordi- 
nary member. When the council meets for 
purposes of legislation, certain ‘additional’ 
members are summoned under tbe provisions 
of the Indian Council Act of 1861. But tho 
governor-general is authorised by the same 
Act, in case of emei^cncy, to make regulations 
of his own independent acthority, having force 
of law. 

Grabs.* Small armed vessels used on the 
coast of Malabar. 

Grace (Lat. gratia). In the language of tho 
New Testament, is primarily the favour and 
love of God towards any person: thence it 
comes to be used in various derivative sonse.s, 
being put generally for all the extraordinary 
means and assistances with which men are 
endowed to bring them to salvation- The 
term is used, further, for the good actions and 
dispositions of men, which may be supposed, 
to be derived from the operation of the grace 
of God in the first instance. [Pelagianism.] 

Grace. In the Fine Arts, a quality arising 
from elegance of form and attitude combined. 
A figure may be just in its proportions, its 
parts and members may be all perfectly regu- 



GEAOE, DAYS OF 
lated, yet it may be deficient in grace. It 
is scarcely possible in words to express tbis 
quality, yet it is constantly seen in nature ; and 
it is scarcely possible to contemplate a picture ' 
by Eaphael without feeling its power. j 

Grace, SDkays of. In Commercial Law, ' 
certain days allowed by the custom of mer- 
chants to be added to the time requisite for 
presentment of abiU. Thus, if an instrument 
drawn in this country be payable ‘a certain 
time after date,’ three days of grace are added : 
a bill drawn on August 27, payable ‘two 
months after date,’ is therefore due on October 
30. So if a foreign biU be drawn at one, two, j 
or more icsances, the days of grace are added 
to the usance. The usance between London 
and Paris is one calendar month : a bill drawn 
in London on Paris, ‘at one usance,’ on Jan. 
2, is consequently due on Pebruary 6. The 
number of days of grace Taries in dhBferent 
countries. In France none are allowed. 

Grace at Meals, Tbe Saylngr of. A 
Jewish custom sanctioned by the practice of 
our Lord, and adopted by the early Christians. 
A custom of beginning meals by invocations was 
common in classical antiquity. (Livy xgdx. 
43 ; QuintiL. JDeolam. 301.) 

Graces (Lat. Glratiss). In Latin Mythology, 
the Graces answer to the Greek Ohabitbs [which 
see]. 

Gbaoes. InMusic, ornamental notes attached 
to principal ones, such as the Appogguatuba, 
Shakb, &c. [which see]. 

Gracloso (Ital.). The buffoon; a favourite j 
character on the Spanish stage. 

Graoula (Lat. graculus, a daw). A genus 
of Dentirostr^ Passerine birds, characterised by 
a moderately long, slightly arched, and notched 
beak ; nost^s situated anterior to the base of 
the beak, oblong, open, and notched; tongue 
with a short apex, often bifid. One species of 
this genus {Graoula tristis, Ouv.) is a native of 
India, and has been imported into the islands 
of Bourbon and Mauritius, where it is held 
in the highest estimation for the services it 
performs in cheeking the increase of locusts. 
The bird commonly called the miuo grackle 
( Gramla relimosa of Linnaeus) is the type of 
the genus BMahes of Cuvier. 

Gradatory (Lat. gradus). A term applied 
in Mammalogy to the extremities of a qua- 
druped which are equal, or nearly so, and 
adapted for ordinary progression on dry land. 
In Ornithology, the •pe.d^s gradarii are those 
in which the whole tibia is covered with 
feathers. 

Grade (Lat. gradus, a st^). ^ According to 
the French method of estimating angles, a 
grade is the hundredth part of a right angle : 
each grade is further divided into 100 minutes, 
and each minute into 100 seconds, so that 
■063730 of a right angle denotes 6 grades 37 
minutes and 30 seconds, or as it is sometimes 
written 6^37' 30''. ‘Whence may be deduced 
an easy method of converting grades into ordi- 
nary degrees. 

Gradient (Lat. gradior, I ste^ or go). The 
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inclination given to a road, eahal, or river. The 
rate of inclination is expressed in England by 
taking the foot as the unity, and saying that the 
^dient is one in so many feet as there may be ; 
in the continental style, the unity is always 
the mfetre, and the gradient is quoted in sub- 
divisions thereof. Thus in English documents 
it is said that the gradient would be 1 in 100 
feet when the rise, or inclination, is 1 in height 
to 100 feet base; in continental phrase it 
would be called a gradient of O-Olm. to I’OOm. 
Formerly it was thought necessary to employ 
much easier gradients for the locomotive than 
some which are now admitted, an inclination 
of 1 in 200 being then considered to be the 
maximum inclination that should be allowed, 
whereas 1 in 33 is considered quite within the 
limits of practice. The maximum inclination 
of mail coach roads is taken as 1 in 30 ; that 
of country roads as 1 in 20 ; that of occupation 
roads as 1 in 8 occasionally : the gradients of 
river navigation are usually considered to be 
from 1 in 2,000 to 1 in 1,250, at which rate 
the nav^ation of the Rhone was for a long 
time maintained with considerable profit. 

Graduate (Lat. gradus). An anthem sung 
in the Mass of the Roman Catholic church after 
the epistle. [Ambo.] 

Graduate (Lat. gradus). One who has 
taken a degree in a coUege or university, 
[Bbgebb; College; TTnivebsity.] 

Graduated, In Ornithology, when the 
quill-feathers of the tail increase in length by 
regular gradations. 

Graduation. In Practical Astronomy, the 
division of circular arcs into degrees, minutes, 
&c. This is an art which, though depending 
on the geometrical properties of the circle, re- 
quires for its successful execution the appli- 
cation of very great practical skill For the 
principles, see Mascheroni, Giomitrie du Com- 
mas ; and for the practical part, Troughton’s 
‘ Account of a Method of Dividing Astronomical 
and other Instruments, &<*.,’ in the Phil. Pram. 
1809, as also his article ‘ Graduation ’ in Brew- 
ster’s Phcgolo^dia. 

Graduator. A contrivance for accelerating 
spontaneous evaporation by the exposure of 
toge surfaces of liquids to a current of air has 
been termed a graduator; and in some salt 
works, where the brine is strengthened by 
allowing a shower of it to trickle over faggots, 
the process is called graduation. Vinegar is 
sometimes manufactured in a kind of graduator, 
by suffering a mixture of alcohol and water, pre- 
viously mixed with some ferment, to tridde 
through a tub filled with beech shavings, 
through which a current of air is at the same 
time passing. 

Grafting- (Fr. greffe). In Horticulture, the 
operation of affixing a portion of one plant to 
another in such a manner as that a vital union 
may take place between them. Grafting may 
be performed both with herbaceous and ligneous 
plants ; but in practice it is chiefly confined to 
the latter, and more especially to the propa- 
gation of esteemed varieties of ftuit-trees. A 
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grafted plant consists of two parts : the stock success, the scion is not separated from the 
or stem, which is a rooted plant fixed in the parent plant till it has become united with -^e 
ground ; and the scion, sometimes, but erro- stock. For this purpose the stock and the plant 
neonsly, termed the graft, which is a detached containing the scion must be growing close 
portion of another plant to be affixed to it. The together; and the scion being drawn to one 
operation of grafting can only be performed side, and made to approach the stock, is spliced 
within certain physiological limits ; but these to it by cutting off a portion’ of its bark and 
limits have not yet been absolutely determined, wood, and a similar portion of the bark and 
In general, all the species of one genus may wood of the stock, applying the one to the other 
be grafted on one another reciprocally; but so that their alburnums may join, and then 
this is not universally the case, because the making both fast by matting, and excluding the 
apple cannot be grafted on the pear, at least air by clay, grafting wax, or moss. "When the 
not for any useful purpose. In general, it may scion has effected a vital union with the stock, 
be presumed that all the species of a natural its lower extremity is cut through, so as to 
order, or at least of a tribe, may be grafted separate it from the parent plant, and it now 
on one another ; hut this does not hold good becomes an independent graft. In this way 
universally. The reverse of this doctrine, how- trees of difficult propagation maybe propagated 
ever, viz, that the species belonging to different with certainty ; while if any of the other modes 
natural orders cannot be grafted on one an- of propagation, whether by cuttings or grafting, 
other, holds almost universally true ; and were adopted, a proportion of the cuttings or 
therefore a safe practical conclusion is, that scions would, in all probability, bo lost, 
in choosing a stock, the nearer in affinity the Chafting hcrbaaeoits plants differs in nothing 
species to which that stock belongs is to the from grafting such as are of a woody nature, 
scion, the more certain will be the success. excepting that the operation is performed when 
Grafting is one of the most important both stomc and scion are in a state of vigorous 
operations in horticulture, as affording the growth. It is less practised than the grafting 
most eligible means of multiplying and per- of woody plants. 

petuating all our best varieties of fruit-trees. Grafting the herbaceous shoots of woody plants 

and many kinds of trees and shrubs not so con- — ^the greffe herbace of the French — has been 
veniently propagated by other means. Varieties extensively employed in France. The scions 
of fruits are originally procured by selection are formed of the points of growing shoots; and 
from plants raised from seed, but they can only the stocks are also the points of growing shoots 
be perpetuated by some mode which continues cut or broken over an inch or two below the 
the individual; and though this may be done point, where the shoot is as brittle as asparagus, 
by cuttings and layers, yet by far the most The operation is performed in the cleft manner ; 
eligible mode is by grafting, as it produces that is, by cutting the lower end of the scion in 
stronger plants in a shorter time than any other the form of a wedge, and inserting it in a cleft 
methods. or slit made down the middle of the stock. The 

Grafting is performed in a great many finer kinds of azaleas, pines, and firs are propa- 
different ways ; but the most eligible for ordi- gated in this way in the French nurseries ; and 
nary purposes is what is commonly called ^lioe thousands oiJPinus Laricio have been so grafted 
grafting, or whip grafting. In executing this on Pwms sylvesiris in the forest of Fontaine- 
mode both the scion and the stock are pared bleau. At Hopetoun House, near Edixiburgh, 
clown in a slanting direction, and afterwards ap- this mode of grafting has been successfully 
plied together, and made fast with strands of bast practised with Abies ^mithiana, the stock being 
matting, in the same manner as two pieces of the common spruce fir. 

rod are spliced together to form a whip handle. ^ Grain (Lat. granum). By a statute passed 
To insure success, it is essentially necessary in the reign of Edward III. (1266), it was 
that the alburnum or inner bark of the scion enacted that thirty-two grains of wheat, taken 
should coincide accurately with the inner bark from the middle of the ear and well dried, 
of the stock; Wause the vital union is effected should constitute a pennyweight, of which 
by the sap of the stock rising up through the there were to be twenty in an ounce. The 
soft wood of the scion. After the scion is tied grain now in use, however, is tihe 7,OOOth part 
to the stock, the graft is said to be made ; and of a pound (avoirdupois) ; in other words, the 
it only remains to cover the part tied with a 70,000th psirt of the weight of an imperial 
mass of tempered clay, or any convenient com- gallon of water at 62® Fahr., the barometer 
position that will exclude the air. The season being at thirty inches. Under the same condi- 
forperformingthe operation is, for all deciduous tions, a cubic inch of water weighs 262-4:58 
trees and shrubs, the spring, immediately before grains. The grain is the unit of our system 
the movement of the sap. The spring is also of weights. [WniaHTS.'] The French deei- 
tha most favourable season for evergreens ; but gramme is about 1*5 English grains, the 
the sap in this class of plants being more in gramme being= 16*434: English grains, 
motion during winter than that of deciduous Grain Tin, The purest kind of tin. The 
plants, grafting, if thought necessary, might be term was formerly applied to the metal oh- 
performed at Ihat season. tained from the rounded pebbles of tin stone, 

Grafting by approach, or inarching, is a called stream tin* The peculiar columnar 
mode of grafting in which, to make sure of‘i fracture which pure tiu exhibits when broken, 
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is given by heating the ingot tiU it becomes 
brittle, and then letting it fall fcom a height 
upon a hard pavement. 

Grains of Paradise. The seeds of a 
species of Amomwn: they are acrid, and said 
to be the Tnalagueta pepper of Afnca. They 
are also called guinea grains^ and are largely 
imported from ^rica. They are used to give 
a pungent flavour to spirits, beer, and vinegar. 
By 56 Geo. III. c. 68 no brewer or dealer in 
beer shall have in his possession or use 
grains of paradise, under a penalty of 500?. for 
each offence. An erroneous notion prevails 
that these seeds are injurious ; in Africa they 
are esteemed a wholesome spice, and used by 
the natives to season their food. 

Grallee (Lat. stiLU'). The Linnsean name 
of the order of long-legged wading birds. 

Gramlnacese (Lat. gramen, grass). An 
order of Endogenous plants, commonly called 
grasses^ in which the parts of fructification are 
essentially perfect, although they are in a very 
unusual state in what may be called their ac- 
cessory organs. They have neither, calyx nor 
corolla ; but, in lieu of them, imbricated scales, 
called palecs and glumes : the latter of which 
give rise to the name glurnaoeous^ often applied 
to these plants. They are nearly allied to 
sedges, from which they differ in haying the 
sheaths of their leaves slit and their stems 
hollow. 

The Grasses are wid^y distributed over the 
world, including about one in twenty-two of 
all known plants, according to Schouw. They 
are social plants, forming herbage in temperate 
climates, and becoming arborescent in the tro- 
pics. The order is a most important one, but not 
tmiformly wholesome, for Darnel grass, Lolium 
tewidentum, is said to possess poisonous quaH- 
ties, which are attributed also to the Festuca 
guadrid&rvtata of Quito, to Bromus purgans, 
catJiartiGus, and mollis^ and to an Indian variety 
of Paspalum sorohiculatum. Several species 
of An^opogon yield fragrant oils. [Geass 
Gill.] The bamboo, Barnbusa arundinaoea, is 
one of the most useful grasses in warm coun- 
tries; as also is the sugar cane, Sc^oharum 
offidnarum, in a commercial point of view. The 
principal cereal grasses cultivated for food are, 
wheat, Baxley, Oats, Eye, Eice, Indian Com, 
Millets, Guinea Com, and Swamp Eice, The 
grains of Coix lachryma are used as heads 
under the name of JoVs tears. Some kinds of 
grass, as the AmmopMla arenaria and Elymus 
arenarius, are useful in binding the loose sand 
of the seashore. Ergot is the ovary of rye 
attacked by a fungus called Oidium ahortifa- 
ciens. The flinty surface of the stems or straw 
renders many valuable for domestic use, as for 
forming the plat jficom whidh straw bonnets, &c. 
are foLanufactured, The systematical prange- 
ment of grasses is a difficult and unsatisfactory 
task, and has occupied the attention of many 
botanists. Sinclair’s Hortus Gramineus Wo- 
hurnensis will, however, be found a useful 
account of the relative qualities of pasture 
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Grammar (Gr. ypappaTM^, sc. rexvrt, the 
grammatical art', from ypAcpoo, 1 lorite). The 
science which has for its object the laws which 
regulate human language. Language, in its 
widest acceptation, may be defined to be the 
expression, by means of outward signs, of what 
passes in i^e mind. If, therefore, it is to ad- 
mit of rules, or general laws, it is plain that 
we must seek those laws either in the constitu- 
tion of the mind where it ori^nates, or of the out- 
ward materials of which it is composed. These 
are either sounds, visible images (i.e. letters as re- 
presenting sounds), or gestures. Grammar takes 
account of the first two only. [Gestoeb Lan- 
guage.] The material of language, when it is 
sound, is capable of analysis into a definite num- 
ber of simple elements. It is not our object at 
present to enter on the consideration of this 
part of language, whether consisting of sound, 
or marks to designate sound. We pass on to its 
more important class of laws, which result from 
the internal conditions of the mind ; and which, 
viewed in that reference, constitute the subject- 
matter of philosophical grammar, properly so 
called. An analysis of our mental faculties 
must therefore precede any attempt to define 
the province and settle the principles of gram- 
mar. ^ Of the various divisions of the human 
faculties proposed by philosophers, we shall 
adopt, as best suited to our purposes, that 
which distinguishes them into two grand classes 
—the province of afiTection, and that of percep- 
tion or intellection. The discriminating mark 
of the former class, under which we inolude 
alike the outward senses and the inner sense 
or emotion, is this, that the faculties which it 
includes imply a state of mind or consciousness, 
and that only. By perception or intellection, 
on the other hand, are meant those states of 
mind which refer to a real or supposed o^'ect, 
out of the mind itself. ‘To know’ and ‘to 
know nothing ’ are contradictory conceptions ; 
every act of knowledge implies at once an 
object and a mind to which that object is pre- 
sent. Each of these portions of the mind has 
its appropriate espression, its peculiar lan- 
guage. The language of emotion is common 
to men and animals. It consists, for the most 
part, of certain simple sounds or exclamations, 
which, if capable of being reduced to rules at 
all, must rest for those rules on physiological 
considerations, which form the province of pM- 
losopMcal grammar. We must seek that pro- 
vince, consequently, in the language of intelli- 
gence or reason. Rational discourse, or hu- 
man language, maybe figuratively expressed as 
the outward type or Jbrm which thoughts, and 
the laws whi^ regffiate them, impress on the 
material of sound In the words of Plato, 

‘ reason and discourse are one ; only the former, 
as the conversation of the soul with herself, 
which goes on without the intervention of 
sound, has obtained among us the name of 
discourse of reason.’ We do not deny that 
language, in this limited sense, may become 
the expression of emotion in ourselves, and 
excite emotion in others. Both these objects, 
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however, it can effect only mediately : the first, 
by converting, through reflection, an emotion 
into an object of consciousness ; by rendering 
it intelligible to ourselves, then intelligible to 
others : the second, only through the under- 
standing of those whom we address. The laws 
of language must therefore correspond with 
the laws of the intellect : if there is anything 
universal and necessary in the one, its repre- 
sentative or image must be found repeated in 
the other. But the necessary laws of thought 
are the object-matter of logic. It might, there- 
fore, seem that logic and universal grammar 
are convertible terms. Both sciences consider 
alike the forms of the intellect, and the right 
mode of expressing these forms in language. 
But they differ in this, that logic considers the 
intellectual process primarily, and its expres- 
sion in language only incidentally j whereas 
grammar considers the former only in so far as 
it conduces to the right understanding and due 
regulation of the latter. Having previously 
distinguished philosophical from merely prac- 
tical or empirical grammar, we may now distin- 
guish philosophical grammar itself into uni- 
versal and particular. The first, as we have 
seen, corresponds to logic: as the one is the 
science of those conditions which must be pre- 
supposed in order to render thought and intel- 
ligence possible ; so the other contemplates the 
conditions which are to render possible the cut- 
ward ex-pression of thought and intelligence. 
The same relation which universal grammar 
bears to logic, particular grammar, plSosophi- 
cally treated, ma^ be said to hold to the kin- 
dred science of psychology.^ It considers the 
experimental laws of the mind with the same 
view with which universal grammar contem- 
plates those that are necessary. It takes into 
account the effects of accidental association, 
in order to explain the idioms or peculiarities 
of the particular language before it. It calcu- 
lates, so to speak, the disturbing forces which 
act on the general law. 

In developing the principles of universal 
grammar, we shall consider, in order, the various 
kinds of words or parts of speech into which 
language is ordinarily distinguished. 

The first class of words corresponds to the 
faculty called hy logicians apprehension, or 
simple apprehension. They are commonly 
named noims, or substantives, qv nouns substan- 
tive ; and express either individuals, as * John, 
Charles;’ or classes, as ‘man, animal.’ They 
are called substantives because they express a 
real or supposed substance, a something which 
is conceived to stand under, or, in scholastic 
language, to he the support of, certain (qualities. 
These qualities may in their turn be considered 
as substances, and expressed hy substantives, as 
whiteness, gremness. When considered in rela- 
tion to the substance of which they are proper- 
ties, they constitute the second class of words — 
adjectives, or nouns adjective. Thus we say, 
‘ a white horse, a dazzling whiteness w'here the 
same conception which in the former ease is 
I'egnrded as a quality, and expressed by an 
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adjective, is in the second converted into a 
substance, itself the support of other properties. 

Thus fiir the only intellectual power implied 
in language is that of forming general concep- 
tions. A conception, when formed, is capable 
of being resolved back into its constituent parts. 
In tbe conception ‘ stag’ we find the property 
of swiftness contained. This attribution of a 
quality to a substance, is what logicians call a 
judgment-, its expression in language is an 
affirmation, or proposition. The sign of this 
attribution is called the copula : * The stag is 
swift.’ Every judgment which has regard to 
matter of fact considers an event either as past, 
present, or future : ‘ The hair was light, is dark, 
will be ^ey.* When the attribute property or 
quality is combined with the copula or word 
signifying the affirmation or attribution, a third 
class of words is produced, to which we give 
the name of verbs. Thus instead of saying, 
‘ the sun is bright,’ we may say, ‘ the sun shines,’ 
where the latter form of expression is equivalent 
to, or capable of being analysed into, the for- 
mer. A verb is therefore a compound part of 
speech, consisting of an adjective and a copula 
or affirmation, and signifying not only the con- 
ception of a property, but our perception or 
judgment that such property does inhere or 
belong to some substance, or else that it has 
belonged or wiU belong to it. The relation 
between property and substance, expressed in 
every proposition, may be differently stated as 
the relation of part to whole, of species to genus, 
of individual to species ; distinctions which do 
not concern us at present, inasmuch as gram- 
mar, no less than logic, has regard only to our 
mode of conceiving things, not to things as 
they are in themselves. 

The three parts of speech which we have 
thus analysed — the substantive, the adjective, 
and the verb — are called the primary or essen- 
tial parts of speech. They are those without 
which no discourse could take place, no act of 
judgment be communicated; in other words, 
without which no sounds could have meaning. 
The parts of speech wMch remain to be con- 
sidered are the pronoun, the article, the adverb, 
iJoa preposition, the conjunction, the interjection. 

The pronoun is so called from its being a 
substitute for a noun ; a compendious contri- 
vance to avoid repetition, or needless and in- 
convenient specification : as, ‘ John is tall and 
he is handsome,* which is equivalent to saying, 
* John is tall and John is handsome.’ They are 
commonly subdivided into personal or substan- 
tive, adjective, demonstrative, relative, inde- 
finite, and interrogative pronouns. 

Articles are words joined to substantives, for 
the purpose of defining whether the substance 
or conception is to he understood in a general 
sense, or in particular relation to an individual. 
When the first is our intention, w'e use in 
English no article whatever: as, ‘Man is 
corrupt ; ’ by which we mean that corruption is 
an attrilaute of the genus ‘man,’ and not of any 
particular individual to the exclusion of others. 
If we used the article a or an, we should in 
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most instances mean ttat some individual op 
other of the species was contemplated : ‘ I saw 
a horse.’ When we nse the definite article 
the, we mean to specify which individual of 
the species we have in view. 

The adverb derives its existence from the 
difficulty of defining by one word the precise 
quality of a particular object. When we say a 
thing is ‘ green,’ we may call up in the minr 
of our hearers the image of a very different 
shade of greenness from that which we are 
describing. If we say it is ‘ver^ green,’ our 
language is more detoite. An adverb may 
consequently be described as a modifying part 
of speech, joined with adjectives or verbs to 
define more accurately the degree of the quality 
or circumstances of the action predicated. That 
it is not an essential part of language is evident 
jfrom the circumstance that its place may be 
supplied either by a termination, as ‘ green^A,’ 
for ‘rather green;’ or by a periphrasis, as 
‘ he walks with speed,’ instead of ‘ he walks 
rapidly.’ 

Pr&positions are those parts of speech which 
express relations between substances, and are 
consequently joined only with substantives ; as, 
*from the city to the country,’ We shall con- 
sider them more at length when we come to treat 
of the inflections of words. 

As prepositions express objective relations, so 
conjunctions may be said to represent those of 
a subjective nature; or those relations which 
we perceive to exist between the judgments of 
our own intellect, whether of mere succession, 
of inference, or the like. They are consequently 
used to connect propositions together ; as, 

‘ John is wise, therefore he is good ; ’ ‘ John is 
wise because he is good,’ &c. They are to the 
syllogistic faculty, or the faculty which perceives 
the connection and dependence of simple judg- 
ments, what the copula is to the faculty which 
forms these judgments. As the one forms 
words into propositions, so the other are neces- 
sary to combine propositions into sentences. 

The interjection is the expression of emotions, 
and emotions only. It is not, therefore, con- 
fined to human discourse ; and as it has nothing 
to do with the operations of the intellect, is 
incapable of logical combination with other 
words. It might therefore be doubted whether 
it can with propriety be called a part of speech , 
at' all. 

We have said that the last-mentioned ‘ parts 
of speech ’ were not necessary constituents of 
language. We so far qualify that assertion, in 
regard to prepositions in particular, as to admit 
that they are the expressions and modes of 
conception which the human understand^ 
unavoidably forms. Whether, in technical 
language, the necessity be a formal or a 
material necessity, we forbear to discuss at 
large; since it is a subject on which logici^s 
are not agreed, W e ourselves are inclined, with 
Kant, to think it formal. We conceive the 
relations of cause and effect, of time and place, 
of action and passion, to be as much pure 
eduet of the understanding, and as independent 
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I for their form on experience, as those of yart 
I and VihoU, substance and attribute, which we 
I have seen to constitute the necessity for the 
, prim^ parts of speech. They differ, however, 
in this, that the latter must enter into every 
proposition to render it a proposition at all ; 
wliiie those which we are now considering may 
or may not, according to the matter in hand. In 
all languages they are expressed more or less 
perfectly. In.our own, and in the other branches 
of the Teutonic stock, this expression is effected 
in two ways. Either the relation intended to 
be implied is expressed by an affix or prefix to 
the radical or abstract portion of the word 
itself ; or the relation is regarded as abstracted 
fsom all particular objects between which it' 
might be conceived to subsist, and, so abstrac- 
ted, is embodied in a distinct word or particle. 
Thujs what the Latins expressed by the termi- 
nation o or ^ as ‘domino,’ ‘nubi,’ is represented 
in English by the prepositions ‘ to ’ or * for.’ 
Generally speaking, the earlier a language, the 
richer it is found to be in terminations ; which, 
as the faculty of abstraction becomes habitual, 
are commonly abridged in number, and replaced 
by particles. A word which admits a variety 
of such modifications is said to be declinable. 
The only declinable or inflected parts of speech 
are the substantive and the verb, and in some 
languages the adjective and participle, with the 
representative parts of speecdi, the pronoun and 
article. The reason of this is sumciently ob- 
vious. It is between supposed substances that 
the relations of cause and effect and those of 
place are conceived to exist ; while the relations 
of time pertain to action and passion, or those 
changes in the state of substances which are 
expressed in language by verbs. The declension 
of adjectives is an anomaly in language. It 
probably results from the facility with which 
we convert in our thoughts a quality or attribute 
into a substance : unless it is to be accounted 
for by what grammarians call ‘ attraction ; ’ a 
supposed influence which the inflexion of a word 
exerts over those immediately in contact with 
it^ and which is owing partly perhaps to the 
desire of euphony, and partly to a confitsion of 
thought, the effect of association. The sum 
total of the modifications which the words of a 
language admit constitute what is called the 
accidence of that language. The circum- 
stances under which such modifications or in- 
flexions take place are the subject-matter of 
that part of grammar which is named syntax. 
These inflexions are, in nouns, case, number, 
and gender ; in v&rhs, tense, mood, person, and, 
in most languages, number. 

The cases of nouns are the expression of the 
relations of substances. In Latin there are, 
besides the nominative, or absolute form of a 
conception, and the vocative, used in addressing 
OP calling to another person (a compound of a 
'fioun and an intejjection), four cases properly 
so called ; the genitive, the dative, the accusa- 
tive, and the ablative. Of these the English 
lan^age retains in its nouns one only, the 
genitive ; in its pronouns two, the genitive and 
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accusative. AH other cases it replaces by pre- have a form to denote duality, or two things' 

positions. ^ together-, a fact which, probaMy, is owing to 

The genitive case expresses the relation of the duality of the parts of the human body, as 

property. A single conception is capable of the hands, feet, &c. 

being analysed into a number of constituent We proceed to consider the different kinds 
parts, which are either necess^y to the whole of ^erbs, and their modifications. Verbs are 
conception, or bound up with it by association divided into transitive, intransitive, and passive, 
more or less habitual. We represent this pro- They admit necessarily of time and mood ; 
cess in language by some change either in the accidentally and by usage, oiperson&xidknumber. 
word which signifies the property, or in that A property, taking the word in the most 
which denotes the containing substance. The general sense of which it is capable, may be 
last is the case in most European languages, conceived either as a state, a process, or as a 
Thus, we speak in Latin of_ color equi, the power in action. To the first two correspond 
colour of a horse-, philosophia Socratis, the the verbs commonly called intransitive, or 
philosophy of Socrates. For the controversy neuter, as * I rest,’ ‘ I grow,’ ‘ I fall.’ When a 
respecting the genitive case in Englisl^ see the power is in action, we measure it by its effects 
Inquiry into the Character and Origin of the on some substance; we conceive the action as 
Possessive by Serjeant Manning. passing on to another object, as ‘the clouds 

The dative case implies participation in the bring rain.’ The verb which expresses this 
effect of an action, expressed in English by the transition is called the uerh active or transitive. 
preposition ‘to’ or ‘for.’ ‘Eedi ei,’ ‘I gave But not only are we able to conceive an object 
it to him ; ’ where the effect of my act of giving exerting power ; we may also consider it as 
is shared only by another. susceptible of influence or change from the 

The accusative is used where the effect of an action of another object. This is expressed by 
action is conceived as passing over entire to the verb passive, as ‘ the dog was beaten.* Many 
another substance : ‘ Laceyavi librum,’ ‘ 1 tore other modifications of action and change have 
the booh ; ’ where the whole of the immediate their appropriate forms in different languages, 
effect is conceived as confined to the book Such are the verb middle or reflex in Greek, the 
which I tear. It is also called the olfcctive verbs frequentative and desideratiye in Greek 
case. and Latin. These, however, are matters of 

The ablative case, if we regard its etymology idiom, not of universal necessity, 
only, we should define to be that which ex- Equally extensive with the conceptions of 
presses loss or privation. In this sense it ought cause and effect is that of time, as the universal 
to be considered as a modification of the dative, condition of all clumge in nature. The words 
or the case which expresses the incidental or which signify the one must therefore be cnpablo 
participated effects of an action; and we ae- of expressing the other. Hence the necessity 
cordingly find that in Latin the English pre- for tenses in verbs, or the inflexions which de- 
position ‘from’ is frequently expressed by ^e terrain e the time of the action, as present, past, 
dative. There is, however, a kind of relation or future. We may further abstract an action 
which no other ease serves precisely to convey, from its relation to time altogether ; and this 
that of outward proximity^, which is expressed abstraction is in some languages, as in the 
in English by such prepositions as at, near, by, Greek, represented by a form appropriate to the 
upon, and in Latin by the ablative case, which purpose, called the aorist. [Aobist.] 
consequently is not so useless or superfluous The modifications of verbs which we have 
a form as some grammarians have considered been considering concern change or action ob- 
it to be. It must, however, be remembered jeetively, or in relation to the substances which 
that this system of cases is in some measure the they are supposed to affect. Our judgments 
arbitrary work of Greek and Latin grammarians, themselves are also liable to certain modifi- 
and that great confusion and difficulty has been cations, which, as regarding only the way in 
caused by treating as a single ease what are which we conceive of events, may be said to 
really several cases, although alike in form, constitute the subjunctive conditions of verba. 
[Locxtive Case.] _ Our knowledge of an occurrence may be either 

Besides the inflexion of case, nonns admit, certain or xincertain ; and uncertain either ub- 
in most languages, those of number and gender, solutely, or only under particular suppositions. 
The latter is a mere generalisation from ex- When we simply express our judgment that 
perienee ; and though it may be convenient to a thing is, has been, or will be, in such and 
have a termination to designate it, it is not such a state, we are said to speak indicatively, 
necessary, as is apparent from our own Ian- or in the indicative mood. When we consider 
^age, which expresses this distinction only in a thing as possible merely, we use the potential 
its jflronoun^ and in some few of its sub- mood, denoted in English by the auxiliaipr 
stantives. Our conceptions of number are verbs ‘ may ’ or * might.’ When wo speak of it 
doubtless conditions of our mental constitution, as dependent for its occurrence on certain eon- 
They may be generalised under the forms of ditions, or in case of its occurrence as connected 
unity simple, unity comprehensive, and plurality, with certain probable or inevitable conse- 
Unity, whether regarded simply or as an aggre- quences, we use the conjunctive mood : ‘ I would 
gate, is expressed by the singular number, go, if he would let me.’ Different languages 
Many languages, besides singular and plural, express these modifications of judgment more 
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or less perfectly ; non^ perhaps, with absolute 
accuracy. 

Two other modal forms still remain to he 
considered. They have been called by gram- 
marians the imperative and optative moods, as 
conveying the expression of a command or a 
wish. They may be included under the general 
term of desiderative, and imply at once the 
conception of an event and our desire that that 
event should take place. They may therefore 
be regarded as forming the connecting link 
between verbs and intellections ; between the 
words which belong to the perceptive and those 
which pertain to the emotive part of our nature. 

What is commonly named the infinitive mood 
may be considered as the point of transition 
from a verb to a substantive. It is, so to speak, 
a substantised attribute, and is used as the 
subject of a proposition as correctly as substan- , 
tives themselves : e.g. ‘ To die is gain.’ 

The participle is usually ranked as a separate 
part of speech. It may be said to hold the 
same intermediate place between a verb and an 
adjective, as the infinitive holds between a verb 
and a substantive. It possesses all the pro- 
perties of the verb, save affirmation ; that is to | 
say, to the properties of the adjective it adds 
the power of denoting time. | 

The attribution to verbs of number and 
person is logically as' anomalous as it is to 
assign gender and number to adjectives. Most ^ 
languages fall into this error, which is, however, i 
susceptible of a very easy historical solution, j 
It arose, doubtless, from the original custom of ' 
annexing the pronoun to the termination of the ' 
verb, and continuing the use of the infi-ection 
after its import had been forgotten, and when 
the pronoun had been formed into an indepen- 
dent part of speech. 

GBAMM:A.a, CoMPABATxvB. — Although lan- 
guages can be classified only according to the 
character of their grammatical forms, yet the 
principles by which these forms are developed 
run through all languages, in so far as they 
may be said to possess any grammatical sys- 
tem at ah. Differences of grammar mark off 
the families of human speech by barriers 
which are never overpassed. A language 
may borrow from the vocabulary of another 
language, until, like the Araucanof America, 
it has more foreign than native words in its 
dictionary; hut its ^ammar never changes. 
There can be no such thing as a mixed lan- 
guage, if by this term we refer to its grammar, 
and not merely to the words which it has moulded 
into its own shape. But vast though the dif- 
ferences of grammatical forms may be between 
one language and another, the same process of 
formation may be discerned in systems at first 
sight utterly opposed to each other. Thus the 
termination ~ing, in such phrases as T am going, 
is proved to belong, not to the present participle, 
hp.t to the locative case of a verbal substantive. 
The same result is obtained by examining Jbhe 
so-called present participles in Brench, which 
the Frendi Academy decreed in 1679 should 
no longer be declined. This decree, in fact, 
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! merely affirmed that such words were not par- 
ticiples at all, but the oblique case of a verbal 
noun. The Bengali exhibits the same process, 
the^ so-called infinitive being formed by -te, 
which is also the termination of the locative 
singular ; and hence kariteehi, I am doing, 
amwers exactly to the old English idiom, 1 am 
on doing. Languages not belonging to the 
Aryan family show the operation of the same 
principle. In the Basque, the locative is formed 
by the sujEfix an. This suffix appears again in 
present indicative, so that erorten niz, Jfall, 
is literally, ‘I am a-faUing, or in the act of 
falling.’ [Future Tense.] Other instances of 
the same kind may be found in Professor Max 
Muller’s Lectures on Language, second series, p. 
30, &c. ; the conclusion forced upon us by all 
being that though the materials are different, 
the system is throughout the same. The dis- 
position of these materials furnishes the real 
criteria of classification, which will be examined 
more at length in the article Language. Tho 
reduction of languages into families and groups 
by the analysis of their system of consti'uetion 
is the office of comparative grammar. 

Cradimarian. Literally, one versed in 
grammar ; but the term was used by the classic 
ancients as a title of honourable distinction for 
all who were considered learned in any art or 
faculty whatever. (Vossius’s work on Grammar.) 

Ctramznatlte. The name originally given 
hy Haiiy to the mineral usually called Actinolite 
or Amphiboh. 

CS-ramme. The French integer of weight 
16*432 English grains. [Weights.] 
Crrammite. A mineralogical synonym of 
the variety of bisilicate of lime, commonly called 
Tabviar spar or Wollastonite. 

Crrampus (a catachrestic form of the Fr. 
grand poisson, large fish). The Ldphinus 
orca, or thresher, a large species of Arctic 
dolphin, which is frequently found on our 
northern coasts. . 

C-ranade. [Grenade.] 

Crrand J'ary. [Jury.] 

Grand Serjeanty. [Feudal System.] 
Grandee (Span, ^ande de EspaSa). The 
highest title of Spanish nobility. The collec- 
tive body of the higher nobility in Spain is 
termed la grandeza. They were originally the 
same with the ricos hombres. Grandees bear 
different titles — duke, marquis, &e. ; hut there 
is no essential difference of rank between 
these titles: all are equal among themselves. 
Grandeeships descend through females, and 
thus become accumulated in families. 

Grange (Fr.; Ital. grangia, ffom Lat. va- 
lium). A farmyard or farmery, which consists 
of a farmhouse and a court of offices for the 
different a.nim«-ls and implements used in farm- 
ing, and also of hams, feeding houses, poultry 
houses, &c. [Farmery.] 

Granite (Ital. granito, as formed of grains). 
The name popularly given to a large group of 
rocks consisting of cr-ystals, generally of felspar 
and mica or some allied minerals, embedded in 
quartz. Crystals of quartz, mica, hornblende,, 
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or talc embedded in felspar would have tlie| 
same general name. 

Grreat eonifusion has arisen in geology from 
the indefinite use of this term. Eocks of dif- 
ferent ages, in different geological positions, 
have been considered identical; and ail the 
older crystalhue rocks, besides some of the 
newer ones, have often been described under 
the same name. 

It has been a question whether granite is 
strictly an eruptive rock that has once existed 
in a fluid state. There appear to be many 
cases in which this is proved by experiment 
and observation. On the whole it seems pro- 
bable that it is a rock, formed at great depth 
and under enormous pressure, consisting of 
many ingredients, and sometimes even contain- 
ing water ; and that it has often been pressed 
into veins and narrow fissures, where it has 
crystallised. 

Most granites are hard, compact, and du- 
rable, and often mark the central axis of a moun- 
tain chain. There are, however, some varieties, 
which decay with comparative rapidity. De Luc 
talks of the friable granite of the H^z, and 
Saussnre describes the mouldering down of that 
of the Alps. The waters of the Arve are ren- 
dered turbid by the pulverulent felspar that 
comes from the Aiguilles de Ohamouny and 
other points that border the Mer de Glace. 
The road across Dartmoor from Ashburton to 
Chagford traverses, in one place, such loosely 
compacted granite as to resemble a bed of 
gravel. The granite of the Carglaise mine, 
near St. Austel, is so soft and pulverulent, that 
the exepation might almost be taken for a 
chalk pit ; and near that mine there are im- 
mense quantities of white porcelain earth, or 
Jcaolint of similar origin, due to the perishable 
nature of the felspar, which, giving way, suffers 
the gjpains of (quartz and mica to fall 
Chemical analysis points to the loss of the 
alkali of the felspar as the cause of this extreme 
proneness of some kinds of granite to decay. 
Independent, however, of chemical composition, 
the mechanical texture influences their relative 
durabilities. When the arrangement of granite 
resembles that prevalent in the greater part of 
Cornwall, water gradually penetrating between 
the blocks and into the natural joints of the 
stone freezes there, and thus slowly removes 
the granite into gravel. The more solid texture 
of other varieties of granite prevents the decay 
referable to that powerful cause. 

Under the term granitic forrrwMon are some- 
times included not merely granite properly so 
called (which is a crystaUine aggregate of 
quartz, felspar, and mica), but the other rocks 
into which it merges, either from the predomi- 
nance of one or other of its ingredients, from 
the loss of one or other of them, or from the 
occasional addition of some new mineral. These 
will be described in various articles, each under 
the name most generally given to it. 

The largest granite tract of England is that 
of Devon and Cornwall, where its sides are 
covered by slate, but where it rises in several 
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places to tne surface ; it also forms the rocky 
promontory of the Land’s End. Dartmoor 
forms a large mountain tract of nearly 80,000 
acres in extent, strewed with boulders and 
fragments, which appear to set cultivation at 
defiance. The highest point of this district, 
near Okehamptou, is 2,070 feet. 

Granite is widely spread, and many large 
tracts are entirely made up of it. Where it 
decomposes readily, it passes into a good soil, 
not naturally rich, but ca;^able of becoming so 
by the addition of organic matter. In other 
places it rises into lofty and picturesque peaks 
of mountain, forming the most magnificent 
scenery in the world. 

G-ranivoree (Lat. granum, a grain ; voro, 
I eat). The name given by Temminck to an 
order of birds, including the Insessorial species 
which feed on grains : other animals with a 
similar diet are termed granivorous. 

Grant (perhaps another form of warrant, 
guarantee, &e. ; Mr. Wedgwood, English Ety- 
mology, S.V., connects the word with the Latin 
grains and credentia). In Law, a mode of con- 
veyance by deed, appropriate to estates in lands 
and tenements not in possession, and also to 
incorporeal hereditaments. 

Granulation. The method of dividing 
substances into grains or drops. With the 
metals it is usually effected by pouring the 
melted metal into water ; if fine division is re- 
quired, it must pass through a^ perforated ladle 
or sieve ; and in order to obtain spherical par- 
ticles, it must fall from such a height as to be- 
come solid before it meets with the water; hence 
the height of the towers in which shot is made. 
Another form of granulation is that practised 
upon certain pasty substances, as seen in the 
globules of the homoeopatMsts, and in some 
effervescent remedies which in consequence of 
their granulated form are more slowly acted 
upon by water than when in fine powder, so as 
to render the effervescence more ^adual. 

Granulations. This term is applied to 
the little granular formations wMch arise in 
sores that are healing, and by which the de- 
stroyed parts are filled up and the edges 
brought together. When healthy, they are of 
a red colour, not exuberant ; when unhealthy, 
they are pallid, and become soft, spongy, and 
irregular. 

Grape (ItaLgrappo, as growing in bunches or 
handfuls). The fruit of the Vine, Vitis vinifera. 
Grapes are useful not only in the fresh state 
as one of the foremost of dessert fruits, and in 
the dried state as raisins [Oueeant], but as 
furnishing the material for the manufacture of 
wine. [WuTX,] 

Grape a>isease. [OiniuM:.] 

Grape Sbot. In Artillery, consists of a 
number of cast-iron balls, arranged in three 
tiers by means of circular plates, the whole 
secured by a pin which passes through the 
centre. The number of shot iu each tier varies 
from three to five. It is very destructive up 
to 300 yards, and effective up to 600 yards, 
but not farther. 
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Crape Sugrar or Glucose ( 0 i 2 B[i 40 i 4 , or 
C 12 H 12 O 12 4 2H0). This modification of 
sugar abounds in grapes, figs, plums, and other 
fraits : it is also the residt of the action of 
diastase^ and of dilute acids upon starch. In 
good seasons the expressed juice of grapes 
yields from, thirty to forty per cent, of solid 
matter, the greater part of which is this kind 
of sugar. When obtained from fruits, it is 
generally accompanied by more or less of 
an uncrystallisable sugar, called Fruit-sugar 
or Fructose (0i3Ht^20i 2)> ‘which, by assimi- 
lating the elements of water, passes into the 
condition of glucose. The conversion of starch 
into this kind of s'ugar is a process exten- 
sively carried on as a commercial manu- 
facture. Potato-starch and sago are principally 
used: they are saccharised % the action of 
dilute sulphuric acid (10 parts of acid to 1,000 
of water and 500 of starch). The dilate add 
is heated by steam, and the starch, previously 
mixed with water of a temperature between 
112° and 130°, is suffered gradually to dribble 
in under constant stirring ; in about two hours 
and a half the whole of the starch is added, and 
in from fifteen to twenty-five minutes afterwards 
the saccharification is complete ; the steam is 
then shut off, and the liquor transferred to an- 
other vat, in which the acid is saturated ■with 
chalk. "V^en the sulphate of lime has subsided, 
the clear Kquid is drawn off and evaporated to 
the specific gravity of about 1*26. The resulting 
syrup is then left to deposit the sulphate of 
lime separated during evaporation, and after- 
wards ^awn off perfectly clear. In this state 
it may be used as a source of alcohol, or for 
sweetening coloured liquors ; hut it requires, 
for some purposes, to be deprived of colour, 
which is done by filtering it through animal 
charcoal. When required in its solid state, the 
syrup is evaporated in a steam vat till of a 
specific gravity of about 1*4, and then poured 
iato coolers, where it concretes. 

Glucose differs from sucrose, or cane-sugar, 
in being less soluble in water, and more soluble 
in alcohol, so that the two may he to some 
extent separated hy the action of alcohol. The 
sweetening power of glucose is also greatly in- 
ferior to that of sucrose, 2 parts of the latter 
being in this respect equivalent to about 6 
of the former. Sucrose easily crystallises in 
prisms, but glucose forms tubercular concre- 
tions, or fibrous acicular groups, = Ci 2 Hi 20 i 2 j 
2 HO. Both these sugars form definite crystal- 
lisable compounds ■with chloride of sodium. 

Graphic iVcld. A yellow c^stalline body, 
resulting from the continued action of sulphuric 
acid and chlorate of potash on graphite. 

Graphic Gold, Graphic Tellurium (Gr. 
ypd^Q}, 1 write). Mineralogieal synonyms for 
Sylvanite, having reference to the particular 
appearance produced by the aggregation of the 
capillaiy ciystals, which are freq^uently arr^ged 
in rows more or less like graphic delineations. 

Graphite. This substance, under the name 
of Black Lead and Pltmbago, is well known in 
the manufacture of pencils, for which purpose 
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it was chiefly obtained from the mine of Bor- 
rodale, at the west end of Derwent Lake in 
Cumberland, -where it was first wrought during 
the reign of Elizabeth ; but this locality is now 
nearly worked out. It has lately been found in 
enormous masses in North-eastern Siberia. In 
a less pure state, it is not an uncommon mineral, 
occurring in detached masses, generally in pri- 
mary rocks. It is thus found in Germany, 
France, India, Ceylon, and North and South 
America. It is of an iron-grey colour, metallic 
lustre, and soft and greasy to the touch, producing 
a leaden mark on ]^aper. Its specific gravity varies 
from 1*9 to 2*5 : it occasionally occurs crystal- 
lised in hexagonal plates; it conducts electricity, 
and for this purpose is much used in the elec- 
trotype process. It is infusible, very difSeult of 
combustion, and when mixed with fire-clay is a 
useful ingredient in the manufacture of cruci- 
bles and melting-pots intended to •withstand 
high temperatures. It undergoes no change in 
air, and is used to cover articles of iron to 
prevent rust, and also for lubricating machi- 
nery. When burnt in a stream of oxygen gas, it 
leaves a residue of yellow ash, composed chiefly 
of oxide of iron, with silica and titanic acid, 
but varying in quantity in different specimens. 
In good plumbago, the carbon amounts to 96 
per cent. The oxide of iron is an incidental 
ingredient, and is not in chemical combination 
with carbon. Broekedon found that the dust of 
plumbago might be forced, under great pressure 
(like spongy platinum), into a coherent mass, 
which might be cut and applied to the same 
uses as the native substance ; and Brodie has 
patented a process for the purification of ordi- 
nary graphite. Some kinds of oast iron, after 
long immersion in sea-water, leave a substance 
which has some of the characters of graphite. 

GrapHotype. A recently discovered mode 
of producing engravings fop working as wood- 
cute by letterpress, the principal value of which 
is that it needs no engraver to interpret the 
work of the artist. It is said that the cost of 
graphotypes is about one-tenth that of wood 
engravings. The process is thus described: 
A layer of prepared chalk is compressed by 
hydraulic pressure upon a plate until the sur- 
face of rile chalk is as smooth as a sheet of 
paper. The artist draws on this surface with 
an ink which has the property of making the 
chalk which it touches harder than the re- 
maining surface. A soft brush or a piece of 
velvet is now rubbed over the plate, from which 
it removes part of the untouched chalk, leaving 
the inky portion in relief. When these lines 
are considered deep enough, the whole plate 
is saturated with a chemical solution, which 
hardens the chalk. From this, impressions 
may be taken direct, or stereotypes or electro- 
types may be'obtained as soon as the stone is 
dry. Some graphotypes are said "to rival in 
beauty and delicacy the best engravings. 

Grapnel. A small anchor of several claws, 
used in mooring boats and small craft: also 
employed in close action between ships for the 
I purpose of seizing the rigging of the adversary. 
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Crraptolitld8B (Or. ypd^ot, 1 viHie^ and | 
Xfdos, stom'). These fossil bodies, whicli have 
been found throughout the Silurian deposits, 
have been placed provisionally in the dass 
l?oly^. The axis of the polypary is sometimes 
straight, sometimes spiral, and serrated either 
on one or two sides. They occur in argillaceous 
strata, and it has been conjectured on good 
grounds that they presented a more generalised 
structure, nearer to the ideal type of Poly^i^ 
than the specially differentiated Sertularians 
and Pennatulidse of the present day. 

Grass Xiand. In i^riculture, land kept 
perpetually under grass, as contrasted with land 
which is alternately under grass and tillage. 
Perpetual grass lands are generally such as 
from the soil and situation are too moist to he 
ploughed with advantage, or too hilly and ir- 
gular on the surface to be ploughed at all. 
Hence we have hill pastnres, and low moist 
meadows. The former admit of very little im- 
provement, excepting that of drainage, and 
occasionally, in low hills, of irrigation ; while 
the latter may not only be drained, but may be 
manured, and in some cases irrigated. [Pas- 
tubb; Meadow; Ibeigation.] 

Grass-oiL Some of the G-rasses yield odo- 
rous volatile oils, as the Anthoxanthum odora- 
tuni. The Andropoaon dtratiim yields the oil 
of lemon-yrass, much used in perfumery under 
the name oil of verbena ; and the grass-oil of 
l^amur is distilled from the Andropogon cala- 
mus aromatious or nardoides. 

Grasslioppeir. [Looxtst.] 

Grauwaclce. A name given by the Ger- 
man geologists to a peculiar variety of fissile 
sandstone, consisting of small fragments of 
quarte, flinty slate, and clay slate, all cemented 
into a kind of stone by argillaceous matter. 
Occurring only in a fixed geological position in 
Germany, ox at least being abundant in that 
position, it was long regarded as an important 
rock among those assumed not to contain fossils. 
Like other mechanical rocks, it has no neces- 
sary limit of age, if regarded as a mineral type. 
Most of the deposits so called have since been 
found to contain fossils, and belong to all 
periods. [Wacke,] 

Grave. In Music. [Aldegbo.] 

Gravel (Ital. gravella, Fr. gravelle). This 
name is generally given to any accumulation of 
rounded pebbles with sand. Almost all mat* 
ters so called are of tertiary origin ; but gravels 
may exist of any geological period. All the 
best gravels of England were formed and de- 
posited during that period when the country 
was covered by glaciers or swept over by ice- 
bergs, and thus gravel and glacial drifts are 
almost synonymous. [Gdacial Dbifts.] 
Gravel is diatribated in patches over England, 
and often in thick beds, having some appear- 
ance of stratification, and containing animal 
remains. Among these, human remains have 
been found in France and parts of England, 
showing that human beings must have over- 
spread Western Europe when the land was in 
a veiy different form, and when its quadru- 
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pedal inhabitants included elephants and rhino- 
ceroses. [Flikt Implements.] 

Large quantities of pebble beds used as 
gravel, occur in the lower tertiary deposits of 
England. Where true gravel does not exist, 
decomposed ^anite is often known by the same 
name, but it is a poor substitute. Even broken 
shells are often used near the seaside for some 
of the purposes of gravel. 

Geavel. In Gardening, gravel is an im- 
portant article, being that of which walks are 
formed wherever it can be procured. In se- 
lecting gravel, two qualities are chiefly to be 
sought for ; viz. a good colour, and the property 
of binding. The most common colour of pit 
gravel is a rusty brown ; and that of river or 
sea^ gravel, a grey, with different shades of 
white, red, or brown. The best colour is a 
deep rich yellow, which is that of the gravel of 
Kensington, the stony parts of which are flints. 
The binding properties of gravel depend upon 
the presence of ferruginous clay, and the irregu- 
lar and angular shapes and sizes of the stones. 
Where the stones are round cr oval, with re- 
;ular smooth surfaces, they never form a good 
tinding gravel 

Gravely XTrlnary. [Calculus and Ueine.] 

Graver, called also Burin. A sharp tool, 
with a triangular extremity, for cutting the 
lines of an engraving on the copper. [En- 

QEAVING.] 

Graves or Greaves. The sediment of 
melted tallow, composed of the membranous, 
vascular, nervous, and muscular matters blended 
with the fat, and whicli, not being fusible, are 
easily separated from it by straining ; they are 
made up into cakeSj and sold by the tallow- 
chandlers, being chiefly used as a coarse food 
for large house-dogs. 

Gravimeter (Lat. gravis, heavy, and Gr. 
fxerpov, measure). An instrument for ascertain- 
ing the specific gravities of bodies, whether 
liqmd or solid. The particular- instrument to 
which the term is usually appropriated was 
invented by M. Guyton, who adopted this 
name in preference to areometer or hydrometer, 
because the latter terms imply that the liquid 
is the thing weighed ; whereas, when solids are 
weighed, the liquid is only the term of com- 
parison to which the unknown weight is 
referred. [Htdrome'feb.] 

Gravingr Book. A name given, in Hy- 
draulic Engineering, to an enclosure made on 
the side of a river, or of the seashore, into 
which a vessel can be floated for examination 
and repairs. There are generally seveml 
graring docks attached to naval arsenals ; and 
they are also in use for the mercantile navy, 
at Liverpool, Loudon, Glasgow, Bristol, Hull, 
Havre, Marseilles, &c. A graving dock in gene- 
ral consists of the lock at the entrance, which 
may be closed either with gates or a pontoon ; 
the altars, as the steps at the side are called, 
and the floor ; the pumping-engine, and the 
tar-melting place. The dimensions given to 
graving docks at Woolwich are 265 feet in 
length, from the apex of the semidrcukr end 
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to tlie inside of the gate ; the -width at top 80 
feet, at bottom 37 feet; the clear -width of the 
entrance 65 feet; the height from the quay 
line to the upper side of the invert, 26 feet 
The sides are, in this case, made in steps vary- 
ing from 9 in. to 16 in. in height, and from 9 
to 16 in. -wide, excepting the broad altar, whidi 
is 18 in. -wide. There are two staircases for 
the men at the entrance ; one slip for lowering 
the materials at the head, and one on each side 
of the dock ; the walls are, in this case, 4 feet 
thick at the top, and 25 feet 6 inches at the 
bottom. 

Of late, the authorities of some ports, as 
Havre, Cartha^ena, &c.j have iatroduced a 
system of floating dock, instead of building a 
graving dock in the dry ground. These docks 
consist of a framework, in every respect analo- 
gous to the interior of the latter, which is sunk 
near the ship, and then raised by the pumping 
out of the water in which the ship floated. 
These can be advantageously applied wherever 
there is a large water surface to be disposed 
of, but they are not applicable when space is 
valuable, nor are they so convenient for the 
approach of materials. Perhaps the most in- 
genious substitute for the ordinary kind of 
graving dock is Clark’s Htdeostatic Dock, 
in which the ship is fastened on a platform 
sunk beneath its keel, and then the whole of 
the platform, ship and all, is raised out of -the 
water by hydrostatic pressure, made to act 
upon pillars connected with the platform by 
suspension rods. 

Gravitation, Gravity (Lat. gra-vis, heavy). 
These terms are often used synonymously to 
denote that mutual tendency which all bodies 
in nature have to approach each other, with 
forces which are directly as their masses and 
inversely proportional to the squares of their 
distances. 

That every particle of matter in the universe 
has a disposition to press towards, and, if not 
opposed, to approach to every other, is a fact of 
which we derive the knowledge partly from our 
constant experience of what takes place at the 
earth’s surface, and partly by reasoning from 
the observed motions of the celestial bodies. 
This mutual tendency of all the particles of 
matter to each other is called the attraoiim of 
gravitation. In reference to any particular 
body, or mass of matter, the aggregate attraction 
of all its particles is usually called simply its 
gravity. 

Qravity, Terrestrial . — Universal experience 
demonstrates that all hea-yy bodies, when im- 
supported, fall towards the surface of the 
earth. The direction of their motion may be 
ascertained by a plumb-line ; and it is found to 
be always perpendicular to the level surface of 
-&e earth, that is, to the surface of stagnant 
water. But the earth is very nearly spherical, 
and a line perpendicular to the surface of 
a sphere must pass through its centre; hence 
the direction of a body moving in consequence 
of the force of terrestrial gravity is towards the 
centre of the earth. And this is the direction 
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in which it must move if the force of gravity is 
the resultant of the attraction of aU the particles 
of terrestiial matter on the falling body ; for it 
has been demonstrated (by Newton) that a 
sphere attracts- an exterior body in the same 
manner as if all its matter were condensed into 
a single point at its centre. 

As bodies when left -without support fall from 
all heights to which they may be carried, it 
may be inferred that gra-vity acts on them 
during the whole time of their descent, and is 
therefore a uniformly accelerating force. This 
might also be inferred from the fact, which is 
easily rendered sensible, that bodies which fall 
from a greater height arrive at the earth with 
a greater velocity. But G-aHleo was the first 
who proved by experiment that the acceleration 
Df falling bodies is uniform, and that the spaces 
:hrough which they descend are consequently 
as the squares of the times of descent. Expe- 
riments of this kind are attended -with some 
difficulty on account of the resistance of the air. 
In order to render this resistance insensible, 
G-alileo caused bodies to descend on planes 
having a small inclination to the horizon, in 
which, case (neglecting the effects of friction) 
the velocity is diminished in the ratio of the 
sine of the plane’s inclination. By mounting 
the descending body on wheels, and forroing the 
mdined -plane of a hard substance capable of 
receiving a perfect polish, the friction may also 
be so much diminished as not to change the 
nature of the motion. But the best method of 
showing experimentally that gravity is a uni- 
formly accelerating force is by means of an ap- 
paratus called (from its inventor) 

AttwoodJs machine. This consists 
of a pulley, the axle of which 
turns on friction roUers, and bar- 1 
ing a groove on its edge to receive 0^ 
a string. Over the wheel a fine 
silken cord is stretched, to the 
ends of which are attached t-wo Af) 

equal weights, A and B. In this 
state the -weights counterbalance 
each other, and no motion ensues; 
but if to one of the weights a small weight m 
be added, the combined weights will immediately 
begin to descend. The motion which now takes 
place is exactly of the same kind with that of 
a body descending freely ; but the velocity is 
diminished in the proportion of the additional 
weight m to the sum of the three, m, A, and 
B ; for the force, which is impressed by the ad- 
ditional weight, is expended in giving velocity 
not only to it, but also to the two weights A 
and B attached -to the string. By machine 
the prope]^es of uniformly accelerated motion 
are experimentally sho-wn to hold true in the 
descent of falling bodies; for if the additional 
weight be such as carry the weight to which 

it is added through 1 foot in the first second 
of time, it carries it through 4 feet in 2 seconds, 
through 9 in 3 seconds, and so on. A proof is 
therefore afforded by this means that terrestrial 
gra-yity is a unifomdy accelerating force. 

Terrestrial gravily acts equally on aU bodies ; 
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that is to say, impresses on all of them an equal 
quantity of motion, -whatever their nature may 
be. This property of gravity was also demon- 
strated by G-alileo. In different hoUo-w spheres, 
of equal -weight and diameter, he enclosed equal 
weights of different substances: the spheres 
were suspended by strings of equal length, and 
made to vibrate in very small arcs, when it was 
found that the time of an oscillation was the 
same in all of them. Common experience 
would seem to be at variance with this result. 
Light bodies, as feathers, paper, &c., fiiH slowly 
and irregularly ; and some substances, as smoke, 
vapours, &e., even ascend. But this, as is well 
knowm, arises from the buoyancy of the atmo- 
sphere. In the exhausted receiver of an a^- 
pump a piece of gold and a feather fall -with ■ 
the same speed, and strike the bottom at the 
same time. 1 

Gravity, Terrestrial, Measure of . — Having 
ascertained the law according to which gra-dty 
acts on bodies at the surface of the earth, the 
next question is to determine its absolute in- 
tensity, or the velocity which it communicates 
to a body falling freely in a given time. On 
account of the rapidity of the descent of heavy 
bodies, this cannot he done by direct e3q)eri- 
ment; nor could Attwood’s machine be em- 
ployed for the purpose with sufQlcient certainty. 
The only mode by which an aecurato result can 
be obtained is by measuring the length of a 
pendulum which makes a given number of os- 
cillations in a given time. Let I be the length 
of the seconds’ pendulum, tt the ratio of the 
circumference to the diameter, andy the accele- 
rating force of gravity, that is twice the space 
through, which a body falls by the action of 
gravity in the first second of time ; then [Piar- 
nxmiTM:] we have the equation g = Now the 
length of the pendulum vibrating seconds of 
mean solar time in London, in vacuo, and re- 
duced to the level of the sea, has been deter- 
mined to be 39-1393 British standard inches ; 
and wss 3-14159; therefore y is found = 386-3 
inches, or 32^ feet. The height, therefore, 
through which a body would fiill in vacuo in a 
second of time at London is half of this quantity, 
or 16^ feet. It will he observed, however, 
that this value of y does not express the whole 
of the earth’s attraction, a small part of which 
(about the l-464th) is counteracted by the 
centrifugal force corresponding to the latitude : 
it is the force of gravity diminished by the 
centrifugal force, or what is properly called 
gravitation. 

From experiments made with the greatest 
care, it appears that the extreme amount of 
the variation of the gravitating force between 
the equator and the poles is one part in 194 of 
the whole quantity ; that is to say, any body 
which at the equator weighs 194 pounds, if 
transported to the pole would weigh 196 pounds. 
The difference of gravitation, therefore, at the 
equator and the poles, is expressed by the frac- 
tion -jIj, Now it has been demonstrated by 
Newton that the ratio of the centrifugal force 
at the equator to gravitation there is This 
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is considerably smaller than the faction ^ • 
hnt the difference, which is arises from the 
oblate figure of the earth, in consequence of 
■which a body placed at the pole is at a less 
distance from the centre than one at the equator, 
and is therefore attracted more than it would 
be at the equator, even if the earth stood still, 
and there was consequently no centrifugal force. 
From this it may be readily understood that 
the figure of the earth is determinable by 
measuring the intensity of gra-riitation under 
different latitudes. [Degbee ; Eaeth.] 

Gravitation, Universal. — Q-alileo, who had so 
fuUy succeeded in exploring the nature of ter- 
restrial gravity, did not suppose that its action 
extended to bodies beyond the immediate 
•vicinity of the earth. The more speculative 
genius of Kepler led him to speak of gravity as a 
force acting mutually from planet to planet, and 
particularly from the earth to the moon ; and 
he even supposed the tides to be produced by 
the gravitation of the waters of the sea towards 
the moon. He did not, however, suppose it to 
have any concern in the regulation of the celes- 
tial motions. Hooke also supposed the heavenly 
bodies to have a gravitation to each other ; but 
his notions respecting its nature were inaccurate, 
and he did not attempt to define the law of its 
variation. This great discovery was reserved 
for Newton. 'Wliile meditating on the nature 
of this force, the thought occurred to him that 
since gravity is a tendency not confined to bodies 
on the very surface of the earth, but roaches 
even to the sximmits of the loftiest mountains 
without it^ intensity or direction suffering any 
sensible change, may it not reach to a much 
greater distance, and even to the moon ? Before 
this question, however, could be answered, it 
-was necessary to suppose a law according to 
which its intensity diminishes. Ne-wton soon per- 
ceived that this law would require the' force of 
gravity to diminish exactly as the square of the 
distance increases ; or that the attractive force 
of the earth at the distance of the moon must 
he as much less than it is at the surface of the 
earth, as the square of the radius of the earth 
is less than the square of the moon’s distance 
from the earth. In a general way, the hypo- 
thesis is easily verified, The moon’s orbit 
differs not much from a circle whose radius is 
equal to 60 times the semi-diameter of the earth, 
and the circumference of her orbit is therefore 
about 60 times the circumference of a great circle 
of the earth. Now the diameter of the earth 
being nearly 8,000 miles, and the period of the 
moon’s revolution being 27 d. 7h. 43 m., it is 
easy to compute that the versed sine of the are 
described by the moon in a minute (which is the 
same as her deflexion from the tangentor straight 
line which she would describe if there were no 
force attracting her to the earth) is 16^ feet. 
But the mean distance of the moon from the 
earth being 60 times the distance of hea-vy 
bodies at its surface from its centre, and her 
gravity increasing inversely as the square 
of the distance, her gravity would be 60 x 60 
times greater at the surface of the earth than 
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at her present mean distance, and therefore 
would carry her through 60 x 60 x 16'1 feet in 
a minute near the surface. But bj what was 
proved by Gralileo respecting the descent of 
heavy bodies, the same force would carry her 
through 60 X 60 times less space in a second 
than in a minute ; and therefore the same force 
which compels the moon to move in her orbit 
about the earth, supposed to vary according to 
the inverse square of the distance, would cause 
her to fall, near the surfaee-of the earth, through 
16*1 feet in a second. Now this is exactly the 
space through which heavy bodies descend in a 
second ; therefore the moon may be retained in 
her orbit by the power of terrestrial gravity. 

Newton, however, did not allow the argument 
for universal gravitation to rest on loose con- 
siderations of the lunar orbit as a circle de- 


I of physical science has attained, that there is no 
irregularity in the motions of the bodies of the 
solar system, no deviation from their mean state 
appreciable to the most delicate astronomical 
ohservations, which has not been explained, 
and its period and amount accurately calcu- 
lated on the principle of universal gravitation, 
according to the law discovered by Newton. 

[PUANBT.] 

The effects of gravitation, as manifested in 
the influences of the celestial bodies on each 
other, enable us to form several conclusions 
respecting its nature and mode of action. Tb at 
gravity belongs not only to matter in the aggre- 
gate, hut to every particle of which bodies are 
composed, is rendered evident by the manner in 
which the moon disturbs the waters of the 
ocean. Let E be the earth, and M the moon. If 


scribed with an average velocity about the the moon’s gra- 
earth. He demonstrated that bodies moving vity acted only 
under the influence of an attractive force which ' aggregate 
diminishes according to the inverse square of and not 

the distance must describe conic sections having on each particle, 
a focus at the centre of force, and observe the it would have 



laws of motion which Kepler had discovered to no effect on the 


belong to the planetary orbits. He succeeded figure of the earth, and consequently no tide 
also in proving that some of the principal in- would be produced. But the action of the 
equalities of the lunar and planetary orbits are moon on the different parts is im equal. Those 
necessary consequences of the mutualgravitation at a, which are nearest the moon, are more 
of the different bodies of the system to each attracted than those at the centre a ; which 


other ; and that the same mysterious power not 
only reflates the motions of all the planets 
and satdiites in space, but also determines the 
figure of the earth, causes the precession of the 
equinoxes, and produces the tides of the ocean. 

Assuming the different bodies which compose 
the solar system to be acted upon by their 
mutual gravitation, according to the law pro- 
posed by Newton, namely, that each body at- 
tracts every other with a force proportional to 
its mass directly and to the square of the dis- 
tance inversely, the determination of the motions 
of the several planets and satellites becomes a 
question of pure geometry when the requisite 
data are determined by observation. If, how- 
ever, the problem were required to be solved in 
its most general terms, and it were necessary to 
consider simultaneously the effects of aU the 
bodies in the system, the difficulties of calcu- 
lation would be enormous, and in fact no 
methods of analysis hitherto discovered would 
be sufficient to grapple with them. Fortunately 
the actual condition of the system is §uch as 
to afford great simplifications. The principal 
planets are isolated in space, at great distances 
from each other, and their masses are very small 
in comparison with the mass of the central body ; 
so that the effects of their mutual attractions 


a^n are more attracted than the parts at d, 
™ch are farthest from the moon. The con- 
sequence is, that a fluid particle at a is drawn 
away as it were from the general mass, and an 
accumulation takes place at a'. For the same 
reason, the attraction at o being stronger than 
at b, the mass of the earth is drawn away from 
the parts at b, and the fluid is in a manner left 
behind, and accumulates at y. Hence we per- 
ceive the reason why it is high water on oppo- 
site sides of the earth at the same instant of 
time. In fact, in consequence of the moon’s 
attraction, the fluids on the surface of the earth 
have a tendency at every instant to arrange 
themselves in the form of an elongated spheroid, 
the greater axis of which points towards the 
moon. 

It is also proved by astronomical phenomena 
that gravity is a force which is transmitted from 
body to body, not successively, but instan- 
taneously. Were gravity transmitted with a 
measxirable velocity, the rate of velocity would 
sensibly affect the secular variation of the mean 
motion of the moon. By a comparison of the 
results of theory wifh observation, Laplace 
found that the velocity of the attracting force, 
if not infinite, must be at least millions of 
times greater than the velocity of light. {Mh. 


are not such as to alter the general elHptic form 
of their orbits, but merely produce 
hations of their orbits and motions, which admit 
of being separately computed. By availing 
themselves of these favourable conditions^ 
mathematicians have succeeded in expressing 
the whole of the compHeated movements of the 
planets and satellites by analytical equations ; 
and such is the perfection to which this branch 
VoL. n. 66 


■ , liv. xvi.) 

Another question which may be put with 
regard to the nature of gravity is, whethp its 
action is in any degree modified by the inter- 
position of the substances through which it 
penetrates ? For example, whether the attrac- 
tive force of the earth, which must penetrate 
the whole substance of the moon before its 
influence reaches the particles on the opposite 
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side of tliat body, acts ■with, the same intensity ' 
on those particles as on those nearest the earth, ! 
regard being had to the law of the distance ? [ 
Now, if the attractive force s-affered any dimi- 
nution in passing through the lunar sub- 
stance, the parallax would thereby be affected; 
but, from the amount of the parallax, it is cer- 
tain that the intensity of terrestrial gravitation 
on the different molecules of the moon suffers 
no variation, excepting what arises from the 
different distances of the molecules. It may 
therefore be considered, says Laplace, as suffi- 
ciently established that the force of gravity is 
of so subtle a nature that the densest bodies of 
the universe offer no obstacle to its free passage. 

A third conclusion is, that the law of pavily 
is not modified in any respect by the different 
natures of the celestial bodies. If the action of 
the sun on the naolecules of the earth differed 
only by a millionth part from its action on the 
molecules of the moon, the difference would 
occasion a variation of the sun’s parallax amount- 
ing to several seconds. But the supposition of 
any such variation is impossible. It follows, 
therefore, that the gravitating force of the sim, 
in equal times and at equal distances, impresses 
equal velocities on the earth and moon. It is 
also demonstratedfrom the theory of Jupiter and 
Saturn, that Jupiter acts on Saturn according to 
the same law as on his o-vra satellites. Gravity 
is therefore a force altogether independent of 
the nature of the substances on which it acts. 

Gravity! Centre of. [Oentsb of Gba- 

VlTTSf.} 

* ravlty. Specific. The specific gra-vity 
of a body is the ratio of its weight to the 
weight of an equal volume of some other body 
assumed as a conventional standard. The 
standard usually adopted for this purpose is 
pure distilled water at a given temperature. 
In England the temperature is generally taken 
at 62° of Fahrenheit’s scale ; the French take 
it at 32°, or that of melting ice; sometimes at the 
temperature at which its density is the greatest 
(about 39-4° of Fahrenheit). The temperature 
of 32° is by far the more convenient, inasmuch 
as it can be easily maintained -without varia- 
tions ; whereas it is hardly possible to perform 
experiments at the exact temperature of 62°, 
in consequence of the continual variations of 
the temperature of the air. It is only, how- 
ever, when very great precision is required, 
that it is necessary to make the experiment 
■with water at any particular temperature ; in 
general it is sufficient to note the temperature, 
and apply a correction depending on the known 
density of water at the different degrees of the 
thermometric scale. 

The most obvious method of ascertaining 
the relative weights or specific gravities of two 
different bodies is to immerse them successively 
in a cylindrical or prismatic vessel of a kno'wn 
ajrea, containing a liquid of less density than 
either. "When a solid is immersed in a liqui^ 
the liquid occupies as much more space than it 
did before as is exactly equal to the bulk or 
volume of the body; and therefore by im- 
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mersing equal or known weights of different 
bodies in a vessel of the form specified, the 
relation between the heights at wliich the 
liquid stands will give the relation between 
their densities. This was the method proposed 
by Archimedes for solving the famous problem 
of the crown of Hero. 

The method now employed is susceptible of 
far greater accuracy. It depends on this prin- 
ciple, that a body when immersed in a fluid 
loses just as much of its weight as is equal to 
the weight of an equal volume of the fluid. 
To obtain^ the specific gravity of a solid body, 
therefore, its weight in air must be divided by 
the loss of weight which it sustains when 
weighed in pure water. 

The process of finding the specific gra-vity of 
any solid body denser than water is rendered 
very simple by means of the hydrostatic balance. 
When the solid is less dense than water, its 
weight in that liquid cannot be ascertained 
directly; but it may be found by attaching 
the body to another sufficiently dense to cause 
both to sink. 

In like manner, the specific gra-vity of a solid 
in the state of powder may be found by placing 
it in a vessel whose weight in air and in water 
has been previously determined. 

The specific gravity of a liquid may be 
found in several ways by means of the hydro- 
static balance. One way is equivalent to finding 
the ratio of the density of a suitable solid body 
first to water and then to the liquid to be 
experimented on. 

Another method is to take a phial of known 
weight, and weigh it when filled -with water ; 
the increase of weight is of course the weight 
'of the water. ^ It is then filled -with the liquid, 
and again weighed, and the weight of the con- 
tained liquid thus ascertained. We have then 
the weights of equal hulks of the water and 
the liquid, whence the ratio of their specific 
gravities is kno-wn. 

For many practical purposes, and especially 
for determining the specific gravities otstrengtJia 
of spirituous liquors, it is necessary to have 
recourse to more expeditious methods than that 
of the hydrostatic balance. In such cases the 
instrument called an hydrometer is employed. 
[Hydrometer.] 

The specific gravities of the gaseous fluids 
are usually determined in terms of that of at- 
mospheric air. The difference between the 
weights of a flask when exhausted of air hy 
means of the air-pump and when filled with 
the gas gives the weight of the gas which it 
contains. But experiments of this kind require 
to be made vrith great care, as they are much 
affected by small variations of the temperature, 
pressure, and hygrometric state of the atmo- 
sphere. For a detailed account of the method 
of proceeding, and the manner of applying the 
requisite corrections, see Biot’s TraiU de Fhy- 
siquCf tome i. 

Grayling. [Saxmok] 

Grazioso (Ital.). In Music, an instruction 
to the performer that the music to which this 
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word is affixed is to be executed elegantly and 
gracefully. 

Great Circle SalliniT- In Navigation, 
the shortest distance between two places on 
the surface of the earth is the arc of a great 
circle passing through them. If the latitudes 
and longitudes of the two places are known, 
this arc may be readily calculated by the com- 
mon rule in spherical trigonometry for finding 
the third side of a spherical triangle when the 
other two sides and the included angle are 
given. The practical inconvenience of sailing 
on a great circle arises from the necessity of 
continually alteriug the course ; this, however, 
may be partly obviated by taking two or more 
points on the arc, and finmng the latitude and 
longitude of those points ; then, by the common 
rules of navigation, finding the course and dis- 
tance from the place of departure to the nearest 
point marked on the arc : thence the course and 
distance to the next point, and so on. The sum 
of the distances described on these several 
courses will not differ much from the shortest 
distance. By proceeding in this manner as far 
as it is practicable, the advantage of sailing 
close to the arc of the great circle, and thus of 
shortening the distance, may be obtained with- 
out any difficulty. (Jeans’ Namgation.') 

Great Oolite. [OoniTB.] 

Great Prlmer> In Printings the name of a 
kind of type six sizes larger than that used in 
this work. [Ttkb.] 

Greaves (Span, grevas; in the dialect of 
Burgundy, greve still signifies sMrC). Pieces of 
armour for the protection of the leg. That 
they were generally used by the Achaean war- 
riors in the Homeric age, is shown by their 
common epithet evKv^juiBes, or well-greaved. 
Examples found at Pompeii are of metm highly 
ornamented. In the fourteenth century they 
were made of metal or leather, and their Low 
Latin name was hoAnheirgm, from the German 
teinhergen. 

Greaves. [Graves.] 

Gretoe. [Podicbps.] 

Grecian ilrclxitecture. [AncHiTEOXtrBE, 
GREOIATf.] 

Greelc OhurcH, Tbe, Comprises the great 
bulk of the Christian population of Eusaa 
and Greece, Servia, Moldavia, and WaUachia, 
besides various congregations scattered through- 
out the provinces of the Turkish and Austrian 
empires. Some of these acknowledge the pa- 
triarch of Constantinople as their head ; others 
are under local patriarchs. The Byzantine 
patriarch, although possessing a certain spiri- 
tual supremacy over such an extensive com- 
munity, has never ventured to assert any claim 
to the temporal power so long wielded by his 
rival at Borne. His ambition was curbed in 
the first instance by the jealousy of the em- 
perors, with whom he was brought into dosm 
contact j and since the Mohammedan conqu^l 
the state of weakness and poverty into whici 
the Christian church in Turkey has beer 
thrown has annihilated all views of aggrandise- 
ment, In earlier times, however, the Con- 
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stantinopohtan pontiffs clearly showed' that 
they did not lack the will to raise themselves 
to a station in the East on a level with the grow- 
ing authority of the popes in the West. The 
origin of the separation which has now pre- 
vailed for many hundred years between two such 
important sections of Chnstendom as the Latin 
and Greek churches, agreeing as they do in most 
of theirfundamental principles, is to be attiubuted 
:o the rival pretensions set up by the bishops of 
he two imperial cities, and dates almost from 
•he foundation of the younger capital 
As early as the year 451 the coxmeil of 
Chaleedon assigned Asia Minor, Pontus, Thrace, 
and the frontiers of Illyrieum for the extent of 
the spiritual jurisdiction of the church of 
Byzantium, and conferred upon its bishop 
the honours and privileges which had been 
already conceded to the pope of Rome. The 
patriarchs of Antioch and Alexandria main- 
tained at this period an independent authority ; 
bnt were gradually reduced under the predo- 
minant influence of the patriarch of the East. 
The aggressions, however, of the rival pontiffs 
did not proceed pari passu : the Roman, being 
farther removed from the imperial authority, 
which was seated at Ravenna, assumed by .de- 
grees a direct temporal authority over the 
neighbouring districts ; and this assumption led 
the way to the prodigious indirect supremacy 
which he usurped after the lapse of several 
ages. The Oonstantinopolitan, on the contrary, 
was alwajjTfi strictly watched, and fettered by 
the proximity of the Eastern emperors ; and 
the extension or declension of the patriarchal 
authority depended in most cases more upon 
the particular character of the wearer of 
the crown than of the mitre. The first 
doctrinal ground of • dispute was the asser- 
tion of the Latin church, about the beginning 
of the ninth century, of the double procession 
of the Holy Ghost from the Bather and the Son. 
The word filiogue, first surreptitiously inserted 
into the Oonstantinopolitan creed many years 
after its promulgation, became the badge of the 
Western church; but whatever apparent ad- 
vantage this forgery might give to the opposite 
party, it is very certain that the other dogma, 
the procession from the Bather alone, had 
never been declared by a council of the church. 
The discussions produced by this controversy 
were brought to a head by the sudden elevation 
of Bhotius, a layman, to the patriarchate, by 
the command of the emperor. In six successive 
days he passed through the six preliminaiy 
orders : he became successively monk, reader, 
subdeacoE, deacon, priest, bishop, and finally, 
on the seventh day, was consecrated patriarch ; 
and all this to the violent exclusion of the 
existing pontiff, Ignatius. The appointment 
of Photius, who was a man of extraordinary 
talents, alarmed the Pope. The cause of Ig- 
natius was supported iu the West; and the 
intruder excommunicated by Nicholas I. The 
■thunder of Rome was retorted by a charge, made 
on thoipart of Photius against the Latin church, 
of five distinct heresies. 1 . It was obj ected that 
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tlie Eomanists fasted on the Sabbath, or seventh 
day of the week ; 2. That they permitted the 
use of milk and cheese in the first week of 
Lent; 8, That they forbade their priests to 
marry; 4^ That they authorised bishops to 
baptise with the chrism, and forbade the 
priests; 6. That they had interpolated the 
creed of Constantinople with the word 
and held the doctrine therein implied. 

These proceedings widened the breach which 
had already in fact taken place by the formal 
transference which the emperor had effected of 
several provinces east of the Adriatic, from the 
jurisdiction of Rome to that of Constantinople. 
The Romish party, however, continued still 
powerful in the East, and the intrigues of the 
papal see were frequently successM ; until in 
1064 the mutual excommunications pronounced 
upon each other by Leo IX. and Cerularius 
caused the final separation, which has continued 
to the present day. 

The opinions of the G-reek church bear con- 
siderable affinity to those of the Latin. The 
fundamental distinction is the rejection of the 
spiritual supremacy of St. Peter, and the de- 
nial of any visible representative or vicar of 
Christ upon earth- In the view which it takes 
of the procession of the Holy Ghost, it is at 
variance not only with the Roman Catholic 
church, but with the general belief of Protest- 
ants also. It recognises, however, the seven 
sacraments ; authorises the offering of prayer 
to the saints and Virgin; and encourages 
the use of pictures, though forbidding that of 
images. It holds in reverence also the relics 
and tombs of holy men ; enjoins strict fasting 
and the giving of alms, looking upon them as 
works of intrinsic merit; and numbers among 
its adherents numerous orders of monks and 
nuns, but allows, or rather insists on, the 
marriage of its secular priests. It holds that 
modified form of the Roman doctrine of the 
eneharist which is denominated consuhstanUa- 
tion\ while it admits the doctrine of purgatory, 
and enjoins the offering of prayers for the 
dead. It administers baptism by immersion. 

The distinctive characteristics of the Greek as 
contrasted with the Roman church are noticed 
byDeanMilman in the Introduction to his His- 
tory of Latin Christianity. While the tendencies 
of the Western Church were chiefly practical, 
Greek Christianity was pre-eminently specula- 
tive, and ceased, with the extinction of Paganism, 
to be either creative or aggressive. The prac- 
tical illustration of this di:&rence is to be found 
in the remarkably stationary character of the 
discipline, usages, and modes of sentiment, 
not less than of the doctrines, of tbe Eastern 
church even to the present day. 

The emancipation of the Russian branch of 
the Greek church from the centre of authority 
at Constantinople was gradually effected, and 
may he said to have been complete in the 
middle of the fifteenth century. The indepen- 
dence of the church of Greece Proper was 
recognised by Constantinople in 1850. (Stanley, 
Mstory of the Eastern Church.) 
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GREENHOUSE 
Greek Tire. [Eire, Greek.] 

Green Clotli» Board of. [Hottsehold.] 
Green Xiead Ore. The native phosphate 
of lead. 

Green, Sckeele’s. An arsenite of copper. 
Mineral green is a subcarbonate of copper, and 
Brunswick green an oxychloride of copper. 
Green Sickness. [Chlorosis.] 

Green Vitriol. The metallic salts of 
sulphuric acid were formerly designated 
vitriols', sulphate of iron was termed green 
vitriol. It is a compound of 1 atom of oxide 
of iron and 1 atom of sulphuric acid: the 
crystals contain 7 atoms of water; hence the 
crystallised salt consists of 36 protoxide of 
iron, 40 sulphuric acid, and 63 water, and 
its equivalent is = 139. Sulphate of copper is 
called blue vitriol, and sulphate of zinc white 
vitriol. 

Greenfinek. The FringiUa viridis of Lin- 
nseus. [Fringilla..] 

Greenkeart. The Nectandra Bodied, a 
tree of British Guiana, which furnishes a valu- 
able wood known as Greonheart timber. It is 
also called the Bihiri-tree. 

Greenkonse. In Gardening, a house with a 
roof and one or more sides of glass, for the pur- 
pose of containing exotic plants which are too 
tender to endure the open air during the greater 
part of the year. The greenhouse being a 
Structure of luxury, ought to he for the most 
part situated near the house, in order to bo 
enjoyed by the family in inclement weather; 
and, if possible, it should he connected with tlie 
flower-garden, as being of the same character 
with reference to use. Its length and breadth 
may be varied at pleasure, but its height should 
never be less than that of the loftiest apartments 
of the house to which it belongs. The best 
aspect is to the south or south-east ; but any 
aspect may be chosen, provided the roof is 
entirely of glass, and abundant heat is supplied 
by art. In greenhouses facing the north, 
however, the more tender plants will not thrive 
so well in winter : more artificial heat will be 
required at that season ; and the plants should 
be chiefly evergreens, and other plants that 
come into flower in the summer season, and 
grow or flower but little during winter. In 
most greenhouses the plants are kept in pots 
or boxes, and set on stages or shelves, in order 
that they may be near the roof, so as to receive 
the direct influence of the rays of light imme- 
diately on their passing through the glass. An 
orangery differs from a greenhouse in having 
an opaque roof, and in being chiefly devoted 
to plants, which, producing their shoots and 
flowers in the summer season and in the open air, 
are set in the orangery merely to preserve them 
through the winter. Such a structure might 
with more propriety be termed a comermtory ; 
but custom in the present day has applied this 
term to buildings with glass roofs in which 
the plants are not kept in pots, hut planted in 
the free soil, and in which a part of them are 
encouraged to grow and flower in the winter 
months. [Orangery and Conservatory.] 
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Crreenlandite. A variety of the preeioua 
Garnet. 

Oreensandi In Geology, the name given 
to two series of rocks belonging to the Cretaceous 
period and found below the chalk. The name 
is derived from the frequent presence, in these 
deposits of the cretaceous period, of particles of a 
silicate of iron of green colour, not unfrequently 
producing beds of sand of a greyish green tint. 
The greensands are divided into two groups, 
the and lower, the gault intervening. 

[TJrpBjR Gheensand and Lowbe Gbbbitsand.] 
These names are not generally adopted by the 
continental geologists, owing to the absence of 
the characteristic colour in the representative 
formations. Thus the upper greensand forms 
a part of the chalk marl and is hardly distin- 
guished from it, while the lower is commonly 
designated Neocomian. 

It must not be assumed that a green colour 
always signalises the sands here described, or 
at any rate that it affects their appearance. 

sand) of the most brilliant and intense red. 
This is derived from the conversion of the 
grains of silicate into peroxide of hon, and is 
quite consistent with the presence of abundant 
green grains a little away from the surface. 

Crreenstone. A variety of trap-rock. The 
constituent parts of greenstone are hornblende 
and imperfectly crystallised felspar, the felspar 
being abundant. Augite sometimes replaces 
the hornblende, producing dolerite. [Tbap- 
BOCK,] 

CS-reg-axlous (Lat. gregarius, &om ^ex, a 
fioeh). In Zoology, those animals which are 
found in company with each other; used in 
opposition to solitary. 

Gregorian Calendar. The reformed 
calendar of the church of Eome, introduced by 
Pope Gregory XIII. in 1682, in which the 
error of the civil year of the Julian calendar 
was con'eeted by the omission of three inter- 
calary days in four centuries, and the moon’s 
age, with the time of Easter, with the other 
movable feasts depending on it, indicated by 
the table of epacts. [Oalbndab.] 

Gregorian Chant. Introduced by Pope 
Gregory the Great about a. n. 600. These chants 
have continued in use in the Western church to 
the present day, and form the basis of our 
cathedral music. (Hook’s Ghwreh Diotionary.) 

Gregorian Epoch. The epoch or time at 
which the computation by the Gregorian calen- 
dar commenced. This was in March, 1582. 

Gregorian Telescope. The first and 
most common form of the reflecting telescope, 
invented by James Gregory, professor of ma- 
thematics in the university of St. Andrew’s 
and afterwards of Edinburgh, and described by 
him in his Optica ^romota, published in 1663. 
[Tblescopb.] 

Gregorian Tear. The civil year of the 
Gregorian calendar. In the Gregorian calendar 
the common year consists of 366 days, and 
every fourth year is a leap year, or contains 
366 days, excepting the last years of every 
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century of which the number is not divisible 
by 4. Thus, the years 1700, 1800, 1900, axe 
not leap years ; but 1600 and 2000 are leap 
years, the numbers 16 and 20 being divisible 
by 4. The period is consequently 400 years, in 
the course of which there occur 97 intere^a- 
tions ; so that 400 years contain 365 x 400 + 97 
5=146,097 days, and therefore one Gregorian 
year consists of 365-2425 mean solar days, or 
365 d. 5 h. 49 m, 12 sec. But the true solar 
year consists of 365 d. 6 h. 48 m. 49*62 see. 
The Gregorian year, therefore, errs in excess by 
22*38 seconds ; but the error is not worth taking 
into account, as it only amounts to one whole 
day in 8,866 years. 

Gregorite. The Menaccanite of Cornwall, 
discovered by Mr. Gregor, whose name it 
bears. A variety of titanic iron-ore. 

Grenade (Fr. from its resemblance to a 
pomegranate). A hollow ball of icon or glass, 
about two inches and a half in diameter, 
charg^ with gunpowder and fimiished with a 
fuse ; it is often called a hand grenade, being 
thrown by hand from the parapets of besieged 
places upon the invaders beneath. 

Grenadiers (Fr.). The name given at 
first to the soldiers who threw grenades ; but 
afterwards conferred on certain troops of the 
line, distinguished by peculiarities of'ilress, ac- 
coutrements, &c. The name originated with the 
French in 1667, but was speedUy adopted into 
aU the armies of Europe ; and wherever it has 
been introduced, the finest men of a regiment 
have always been selected to form what is 
called the grenadier compaajjr. Until recently 
each regiment of the line in our service had 
a grenadier company ; now the name only re- 
mains in the ‘ Grenadier Guards.’ 

Gres. The French name for a sandstone 
or a grit. Thus the new red sandstone is 
called le nouveau gres rouge \ the grfes of 
Fontainebleau is also a well-known member 
of the tertiary grfes. 

Gressorial. In Ornithology, is applied to 
the feet of birds which have three toes 
forward, two of which are connected, and one 
behind. 

Gretna Green nCarrlages. In order to 
evade the stringency of the English Marriage 
Law, after the Act of George II., and to enjoy 
thefiicilities afforded by that of Scotland [MIb- 
eiagb, Law op], couples from England used to 
have the ceremony performed at the first place 
which they could reach in Scotland. Gretna 
Green, on the western border near Carlisle, was 
the best known and most convenient. The 
ceremony merely amounted to an admission 
before witnesses that certain persons are man 
and wife, the only condition necessary to render 
it a valid marriage being that it should be 
either preceded or followed by cohabitation. 
This facility was abolished by 19 & 20 Viet, 
c. 96, which requires twenty-one days’ previous 
residence to render such marriage valid. The 
number of these marriages was stated to be 
on the average 300 or 400 a year at Gretna 
alone ; but with those which took place at other 
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places along the border amounted to about | grit is a sandstone of the coal measures ; calo 
500 a year. grit^ a limestone of the oolitic series. 


- Grewia (after Rr. Grew, a physiological 
botanist of the seventeenth century). Of this 
genus of Tiliacem, two species, <r. sajgida and 
asiatica, yield small red acid fruit, commonly 
used in India for flavouring sherbet. Some of 
the species hare a fibrous inner bark, which is 
used for rope-making, &c. ; and the wood of 
G. elastica is very strong and elastic. They 
are widely dispersed, but not found in America. 

Grey 'stone Itime. The name given by 
London builders to the lime made from the 
chalk marl q^uarried at Dorking, Merstham, or 
Gbdstone. It is of the same nature as the 
cluneh lime of the midland counties; it is 
moderately hydraulic, containing about eight 
per cent, of the silicate of alumina. It swells 
a good deal in slaking, and gives out much 
heat. 

Grey-wacke. [Gea-ttwacke ; Geology.] 

Griasi The Anchovy Pear of Jamaica is 
the produce of G. catdiflora. The fruits are 
pickled and eaten like mangos. The genus 
belongs to the Sm'ringtoniaceee. 

Griffin (Gr. ypinp). A fabulous animal re- 
resented with the body and feet of a lion, the 
ead of an eagle or vulture, and as being tajy 
nished with wings and claws. The grifldn 
belongs more to romantic than classical my- 
thology. It plays a prominent part in the 
fairy tales and romances of the middle ages ; 
and, like the dragon which was fabled to guard 
the golden apples of the Hesperides, its chief 
duties consisted in watching over hidden trea- 
sures, and in guarding captive princesses, or 
the castles in which they were confined. It has 
been adopted into the language of heraldry, 
where it constitutes a prominent feature in 
the armorial bearings of many princely and 
noble families. 

Griffitbs* iMCixture. The misiura ferri 
composita of the London Pharmacopoeia ; it is 
a useful ferruginous tonic, deriving its eflflcacy 
from the protocarbonate of iron. 

GrlJse« [Salmon.] 

Grimace (Fr.). In Painting and Sculp- 
ture, an unnatural distortion of the counte- 
nance, from habit, affectation, or insolence. 
The ancient comedians wore masks fashioned 
into the most exaggerated grimaces. (Fieo- 
roni, Le Maschere So&aicAe ^c. Antichi So- 
manly Rome 1736.) 

Grinders. [Teeth.] 

Gripe. The fore foot of a ship — To gripe, 
the tendency of a ship to bring her head up 
to the wind when carrying sail on the wind. 

Gripes. On Shipboa^, the apparatus of 
ropes, hooks, &e., by which boats are fastened 
to the upper deck during stormy weather. 

Grisette (Fr.). Originally a dress of 
coarse grey cloth ; but tbe word was afterwards 
applied to denote the women who wore them. 

Gristle. [Cartilage.] 

Grit (A.-Saa:. greet). Any variety of stone 
made up of minute grains cemented together, 
may conveniently be called by this name. Coal 


Groat (Dutch grote, originally grote schware, 
the great schware, as distinguished from the 
little schware, of which there were five in the 
grote or groat). An old English silver coin 
equal to 4d. of onr present money. It was 
introduced by Edward III. about the 3 ’ear 1351, 
andhaa latelybeenagain adopted and issued from 
the Mint : the first coinage of these modern silver 
groats or fourpenny pieces took place in 1835. 

Groats. The seeds of Oafs prepared as 
an article of food, by depriving them of their 
husks or hulls. 

Groin. In Architecture, the line formed 
at the intersection of two arches which cross 
each other at any angle. 

Grommet. On Shipboard, a ring or loop 
made at the end of a piece of rope by inter- 
splicing the strands. 

Groningrenists. In EccI esiastical History, 
a subdivision of the sect of Anabaptists. 

Groom (Dutch grom, a youth). A name 
now usually applied to servants who are em- 
ployed about horses. The groom-porter was 
an oflEicer of the royal household in the lord 
steward’s department, whose place is said to 
have succeeded that of the master of the revels. 
Groom is still the denomination of several 
oflfleers of the royal household, chiefly in the 
lord chamberlain’s department ; such as grooms 
in waiting, groom of the stole or robes, &c. &e. 

Groove (Dutch, groeve, a furrow ; Ger. 
grube, a pit, from graben, to dig). In Archi- 
tecture, a sunken rectangular channel. It is 
usually employed to connect two pieces of wood 
together, the piece not ^ooved having on its 
edge a tongue, or projection, whose section cor- 
responds to and fits the groove. 

Groove. Every rifled firearm has two or 
more grooves, cut in a spiral direction in the 
interior of the barreL The parts of the barrel 
between the grooves are called laiids. 

Gross. In Commerce, the number of twelve 
dozen. 

Gross Weig'Iit. In Commerce, the weight 
of goods with that of the dust and dross, or of 
the cask, &c., in which they may be contained. 
Out of this weight the allowance is made for 
tare and trot. 

Grossbeak. [Fringilla.] 

GxossTUarla (Lat. grossulus, a small fig; 
A green garnet found in Siberia. 

Grossulariacese (Grossularia, an old name 
of one of the genera). A natural order of shrubby 
Exogens, natives of most parts of the world, ex- 
cepting Africa and the tropics, and distinguished 
among epigynous Exogens by their pulpy fruit 
and pariet^ placentse. They were formerly con- 
founded with CactacecB, and have been placed 
by Von Martins between Saxifragacem and 
Onagracees ; but Liudley makes them the type 
of a distinct alliaaice. The Gooseberry, Sihes 
Grossularia, and the Currant, Sihes ruhrum and 
nigrum, are well-known fruits of this order, to 
which also belong many beautiM hmriy shrubs 
I common in our gardens, 
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erotesqae (Fr.). In the Fine Arts, a 
term applied to capricious ornaments, which as 
a whole have no type in nature ; consisting of 
figures, animals, leaves, flowers, fruits, and the 
like, all connected together. So called from 
being discovered in the ancient grottoes. 
[Ababbsqtje.] 

G-rotto (Ital.). The name given to subter- 
raneous natural excavations formed in the 
heart of mountains or other places. Many of 
these cavities are famed for the mephitic exha- 
lations that issue from them, and to this class 
belongs more especially the Grotto del Cane, 
near Naples ; but there are others not less cele- 
brated for their beauty and grandeur, of which 
the grottoes of Antiparos and Pingal are well- 
known examples. In picturesque gardening, 
the term is applied to an artificial or ornamen- 
tal cave or low building intended to represent 
a natural grotto, 

Oround ( Ger. grund). In the I^ne ^ts, a 
word of various application. In Painting, it 
is the first layer of colour on which the figures 
or other objects are painted. The term is 
also applied to the different distances in a 
picture, as fore-ground, middle-ground, back- 
ground. In Sculpture, it is the surface firom 
which, in the figures rise. In Archi» 

tecture, it is used to denote the face of the 
scenery or country round a building. 

Ground Bait* Balls made of greaves, 
bran, boiled grain, gentles, &o., mixed up with 
clay and thrown into the water, by which the 
fish are brought together upon those spots 
which the an^er selects for his sport. 

Ground Gru or Ground Tee* Ice formed 
under peculiar circumstances at the bottom of 
running water. 

The theory of the formation of ground ice is 
attended with some difficulty. ^ Dr. Parquhar- 
son, who has carefully investigated the facts, 
and given the results of his observations on 
the ground gru of the rivers Don and Leschal 
in Lincolnshire, in two papers printed in the 
PM. Trans, for 1835 and 1841, is of opinion 
that the ice is formed when the water has gone 
down to the temperature of the freezing-point 
in consequence of the bottom being cooled to a 
stiU lower temperature through the effect of 
radiation, in the same manner as dry land, 
under a clear sky, is cooled below the tempera- 
ture of the air ; and in corroboration of this 
opinion he states, that the formation never 
occurs excepting under a clear sky, and does 
not take place where the stream is shaded by 
bridges or high banks. It has been objected 
to this theory, that ground ice has been ob- 
served in the Neva under a thickness of three 
feet of surface ice, and an additional covering 
of three feet of snow, circumstances under 
which radiation could not take place ; but Dr. 
Farquharson* remarks, that this fact can form 
no valid objection to his explanation, unless it 
were ascertained that the ground ice was formed 
q/fer the surface ice and fall of snow, and not 
before. Recent researches on heat have, how- 
ever, rendered this hypothesis untenable, since 
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it has been proved that water is absolutely 
intransealont to rays of obscure heat such as 
those which Dr. Farquharson supposes to issue 
from the bottom of the stream. M. Arago, iu 
the Annuaire du Bureau des Longitudes for 
1833, after stating the observations which had 
then been collected on the subject, attributes the 
formation to three circumstances : 1. In a body 
of water in motion, the temperature of which 
is below 39° of Fahrenheit (under which water 
becomes specifically lighter by a further di- 
minution of temperature), the eddies of the 
current throw down the coldest parts which, in 
still water, would remain at the surfiice, so that 
the whole stream from the surface to the 
bottom acquires the same temperature through 
this mechanical action. 2. The aptitude for the 
formation of crystals ou the stones and as- 
perities at the bottom. 3. Less impediment to 
the formation of crystals at the bottom, in 
consequence of the comparatively greater still- 
ness of the water. On this subject see, in ad- 
dition to the works above referred to, Colonel 
Jackson’s paper on the Congelation of the Neva, 
in the Jowmed of the Bogal G-eograpMcal 
Soedetg ; Mr. Eisdale’s, in the Edinburgh New 
BhUosophical Journal, vol. xvii. ; Mr. Weitz’s, 
on the Ground Gru of the Siberian Rivers, in 
the London Geographical Journal ; Mr. Adie’s 
and Prof. Frankland's ou Ground Ice, in the 
Journal of the Chemoal Society, voL xiv. pp. 
Ill and 118. 

Oround Plate or Sill. In Architecture, 
the piece of timber which forms the lower part 
of a timber building, into which the upright 
posts or principal timbers frame. 

Oround Swell. An undulation of the 
ocean caused by the continuauee of a heavy gale 
of wind. Ground swells are rapidly transmitted 
through the water, sometimes to great distances, 
and even in direct opposition to the wind, until 
they break against a shore, or gradually subside 
in consequence of the friction of the water. 
They indicate, by the direction of their move- 
ment, the quarter in which a storm has raged ; 
and occasionally they are observed to come 
firom various points of the compass at the same 
time. 

Ground-tackle. The name applied on 
Shipboard to all the ropes, &c., connected with 
the anchors or other mooring apparatus. 

Grounds. In Architecture, pieces of wood 
let in flush with the plastering, for which they 
serve as a guide ; the mouldings and other finish- 
ings are nailed to them. 

Groundsel. The common name for the 
genua Senecio, but more particularly applied to 
one of our commonest weeds, Senedo mlgaris, 
a plant used in feeding cage-birds. 

Group (Fr. groupe). In Painting, an as- 
semblage of objects, whose lighted parts fonn 
a mass of light, and their shaded parts a naass 
of shadow : the word is also used to denote any 
adjoining assemblage of figures, animals, fruits, 
flowers, &C. In speaking also of objects of 
different sorts, it is usual to say that one object 
groups with another. Lights in groups should, 
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as -well as shadows, he connected together, or 
the necessary repose will be wanting. In 
Sculpture, the word group is applied to a degjgn 
in which there are two or more figures. In 
Music, group signifies a number of notes linked 
together at the stems. 

Grouse. [Tetb^lO.] 

Grout. In Architecture, mortar reduced to 
a state of flui^ty by the addition of water ; also 
a mixture of plaster (or fine stuff) putty (or 
coarse stuff) used to finish off the best ceilings, 
and sometimes for setting walls when such 
finish is required. 

Groynes. High timber defences erected on 
the exposed shores of the sea, or of rivers, 
■when they are composed of such materials as 
can be easily removed by the action of the 
currents that may beat upon them. The term 
is also applied to the little jetties sometimes 
erected to defend the banks of rivers when 
threatened with destruction hy the washing 
away of the shore. A groyne is, in fact, a 
projection that is carried out from the banks of 
the sea, or of a river, in a direction perpen- 
dicular, or occasionally inclined, to the set of 
the current ; and it is supposed to act in the 
first ease by retaining the shingle, which has a 
tendency to move in the direction of the pre- 
vailing wind ; and in the latter, by diverting 
the channel in the direction required. Groynes 
are much used in the neighbourhood of Brigh- 
ton, Dover, Harwich, Yarmouth, &c. ; they are 
occasionally employed in river defences, as in 
the course of the Rhine, the Orne, the Mid- 
ouse, &c.; but engineers have of late entertained 
the opinion, that they produce as much harm 
as good in these positions, hy creating a back- 
water on the down side, unless they are so close 
together as to amount practically to a continuous 
parallel wall. (Minard, Cours do Construction 
des Canaux et des liivihres^ ^-cf.) 

Graidse. The name of the family of wading 
birds represented by the stork {Grus). 

Grummet Wad. In Artillery, a wad 
formed of a circle of rope, rather less in 
diameter than the bore of the gun for which 
it is intended, with two cross-pieces project- 
ing a little beyond the exterior of the circle. 
These wads are used in firing cold shot from 
smooth-bored guns, when the elevation is less 
than 3®, 

Gras (Lat. th& Crane). One of the modern 
constellations in the southern hemisphere, 

[CoNSTELXA.TION.] 

Gryllidae (Lat. gryllus, Gr. a 

locust). The name of the family of locusts, 
ha\dng the genus Gryllus for the type. [Locust.] 

Grypanium (Gr. ypvv6s, curved). In Orni- 
thology, the rostrum grypanium is that form of 
beak m which the eulmen is more or less eari- 
nated, and is so continued to the apex of the 
incurved maxilla. 

Grypl3iaea(Gr. ypinrrfs). A genus of Ostra- 
cean Bivalves, remarkable for l^e emwature of 
the apex or beak of the shell ; it is chiefly re- 
presented by fossil species, one of which, 
pTiosa virgulat characterises the Kimnieridge 
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clay, near Oxford, and the upper oolite of parts 
of Brance. 

Grypliosis (Gr. ypw6s). A growing inwards 
of the nails. 

Guaco. The South American alexipharmie, 
AristolocMa Guaco. The same property has 
also been attributed to Mihania Guaco. 

Guaiacum (Guaiac, the Guiana name).' 
This genus of Zygophyllacecs comprises the tree 
which yields Lignum Vitse and resin Guaiacum ; 
the fij^t remarkable for its hardness and pon- 
derousness ; the second used medicinally as a 
stimulant in chronic rheumatism, and as au 
alterative. This tree is called G. officinale, 
and produces pinnate leaves and very pretty 
blue flowers. The resin is obtained by notching 
the. stem; it has some chemical peculiarities 
which distinguish it from the common resins, 
especially its property of becoming blue and 
green by the action of certain oxidising sub- 
stances. (BvsLiide, Phil. Trans. 1S06.) Its con- 
stituent resins, and the products of its dry dis- 
tillation, are also in many respects peculiar. 

Guana (Port, corrupted from Iguana). The 
local name applied to a large American lizard, 
the Iguana tuberculata, or Laoerta Iguana of 
Linnaeus. 

Guanaobo. [Auchexia.] 

Guano. The dried dung of seafowl, which 
has accumulated for ages on certain tropical 
islands. It was introduced into English agri- 
culture in 1840, and the importation, which 
amounted to 2,000 or 3,000 tons in 1841 and 
1843, has varied from 100,000 to 300,000 tons 
per annum ever since. It is used at tho rate of 
from one to three cwt. per acre as a top dressing 
for wheat and other corn crops ; and it is also 
of great service as an addition to the farmyard 
manure for various green crops. Its use has 
prepared the way for the extension of the arti- 
ficial manure manufacture : and the two to- 
gether have almost revolutionised English agri- 
culture, and greatly added to tho productiveness 
of English soil. It is an excellent manure, 
abundant in niti’ogenous compounds, which seem 
principally to consist of urate of ammonia, and 
of the products of the* decomposition of that 
salt ; bnt it is largely adulterated, and many sam- 
ples come into tho market which are spiirious. 

Guaraua. The Paullinia sorhilis, a South 
American tree, yield seeds which, when pounded, 
made into cakes, and dried in the sun, form 
Guarana bread. Guarana is extensively used 
in Brazil, Guatemala, Costa Rica, and other 
parts of South America, as a nervous stimulant 
and restorative, and also as a material for 
making a refreshing beverage. The active 
principle of Guarana is said % Martims to be 
identical with theino ; but, as far as is known, 
no other substance yields it so abundantly, the 
amounts being 5-07 per cent, as against good 
black tea, which yields 2T3, and coffee firom 
0*8 to 1*00. The Guarana is carried in the 
pocket of almost every traveller ; and when re- 
quired, a small portion is grated on a fiush hone 
or scale carried for the purpose, and being 
added to water, is taken as a substitute for tea. 
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Guarantee. In Lav, an nndertakiag to 
answer for the failure of another. By the 
Statute of Frauds, a person is not liable on a 
special promise in the nature of a guarantee 
unless a written agreement, or memorandum of 
such promise, shall be signed by the party- 
making the promise, or some person la\^illy 
authorised by him. See also 19 & 20 Viet, 
c. 97, 

Guard, tlie Imperial. Was formed by 
the emperor Eapoleon 1. in 1804, from a small 
corps of lifeguards (as they might be termed) 
which had served to defend ^e Convention, 
the Corps Legislatif of 1796, the Directory, 
and afterwards the Consulate. Its augmenta- 
tion and equipment became afterwards one of 
Napoleon’s favourite pursuits. ' In 1809, he 
divided it into the old and new guard, and as 
soldiers conld not be enrolled in the old guard 
except after serving four campaigns in the line 
with distinction or from the preparatory corps 
called the young ^uard, it was an institution 
of the highest military policy. In the end of 
1812, the Imperial Q-uard, old and young, con- 
sisted of 56,000 men ; and its further increase 
was only prevented by the calamities of the 
following years. At the Eestoration, the sol- 
diers of the young guard returned "to the line ; 
those of the old guard were formed into royal 
regiments. ‘The Imperial Guard was revived 
by Napoleon III. in 1854, and portions of it 
took part in the Crimean war in 1855. It 
consists of infantr;;^, cavalry, and artillery. 
The Russian imperial guard forms an entire 
corps d’arm4e, exceeding 50,000 in number. 

Guard, XiTational, of France. This 
famous institution was first devised by the 
Municipal Committee of Safety of 1789, which 
sat at the H6tel de Ville, in Paris, before the 
taking of the Bastille. The corps which was 
then raised at first carried green colours, after- 
wards replaced by the tricolor. It was more 
folly organised by a decree of September 1791, 
to be raised by voluntary enlistment, both in 
Paris and the departments, in the proportion of 
one man out of every twenty citizens. The 
staff of the national guard was dissolved by 
the Convention after the 13 Vend^miaire (1795), 
and it was placed under control of the militaiy 
authorities. Napoleon made of the nation^ 
guard a species of military nursery, and large 
portions of itvolimteered in 1813 to act beyond 
the frontiers. Under the Restoration the na- 
tional guards were deprived of the privilege of 
choosing their own officers ; and in 1827, in 
consequence of their public demands for the 
dismissal of the ministry (ViUele’s), thejr were 
dissolved. In 1848, they were reconstituted 
and enlarged to the number of 100,000. Their 
constitution was again entirely altered in 1862, 
and they were placed under government control 
Every l^enchman is bound to this service from 
fifteen to fifty. 

Guardi, Yeomen of tne. "Were fibrst 
raised by Henry VII. in 1486, and appear to 
have been the first standing military corps ever 
set on foot in this country. They were at first 
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[ fifty men, armed -with hows, but afterwards some 
carried halberds, and later arquebnsses. These 
were exchanged for partisans (which they now 
carry) in the reign of William III. [Beef- 

Guardian. In Law, he who has the enstody 
of such persons as are incapable of directing 
themselves, and especially of infants. These 
may now he said (on the father’s death) to be 
of five classes : 1. Testamentary, or appointed 
by will ; 2. Customary, by local usage ; 3. Ad 
litem, or appointed by a court in order to con- 
duct legal proceedings ; 4. By appointment of 
chancery; and 6. In tort or hy intrusion, as when 
a person wrongfully intrudes in the management 
of an infant’ s estate, he must account in chancery 
as if he had been a guardian. The old kinds of 
guardianship at common law are too nearly 
obsolete to need recapitulation. In France, as 
in England, guardianship (tntelle) lasts xmtil 
the fidl age of twenty-one, unless iu case of 
marriage or judicial emancipation. 

Guardian of Spiritualities. In Eccle- 
siastical Law, the person to whom the spiritual 
administration of a diocese is intrusted during 
the vacancy of the see. 

Guardian of Temporalities. A person 
appointed by the king during the vacancy of a 
see to taka care of the goods and profits of the 
same, and deliver an account to the Exchequer. 

Guardians of tne Poor. Officers ap- 
pointed in each union, under the Poor Law 
Amendment Act, 4 & 5 Wm. IV. c. 76, to 
superintend the administration of that law. 
[Poofe Law.] 

Guards (through the French garder, from 
the Teutonic weardian, to ward or keep). Troops 
attached to the person of the sovereign. Body- 
guards have been an inseparable accompaniment 
of monarchy from the earliest ages • the Assy- 
rian and Persian monarchs employed them. 
The corps of Argyraspides, or silver-shields, 
were selected by Alexander out of the bravest 
men of his army. The Roman emperors had 
their Praetorian guard. Napoleon first created 
a small troop of body-guards, with the title of 
Guides, while he w-as yet only^ general, in his first 
Italian campaign. From this arose by degrees 
the great institution of the Imperral Guard, 
[Gxtaed, the Impeeiai,.] In England, the guards 
(otherwise called household troops) consist of 
the life-guards, the royal regiment of horse- 
guards, and three regiments of foot-guards. The 
first English body-guards were embodied in 
1485 ; the horse-guards in 1550 ; and the foot- 
guards in 1660. Many of the European sove- 
reigns, before the French Revolution, had small 
corps of foreign troops which served in this ca- 
pacity. Thus the French kings had, in early 
times, a body of Scotch guards, termed archers ; 
at a later period, a body of Swiss guards, called 
the Cent-Swisses ; and after the Restoration of 
1816 several battalions of Swiss guards were 
organised for the same service. This system 
has almost disappeared, since the troubles of 
the Revolution have introduced a spirit at once 
more military and more national into the oofin- 
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cils and populations of Europe. The pope 
still retains his Swiss guards. 

Cruardsliip. In a British port, a lai^e 
ship of war on harbour duty appointed to pro- 
tect the ships lying unarmed in the port. 

Guava. The fruit of the Psidium Guaiava^ 
of which two forms, czRedi pomiferum andjp^r^- 
are known, and from the fruits of which 
a jelly is made in the West Indies. 

Gudgreou (Fr. goujon). The common name 
of a small species of the Cyprinoid family of 
sott-finned fishes ; having, like the barbel, cirri 
or feelers at the mouth, and both the dorsal and 
anal fins shortj hut without a strong bony ray 
at tire commencement of either. Tlie species 
consequently forms the type of a distinct sub- 
genus called Gobio. 

Gudgeon. On Shipboard. [Goodgbon.] 

Gudgreous. Any short pin or bearing part 
of a piece of machinery. j?he laws of torsion 
are principally directed to ascertain the size to 
be given to these parts of machinery. (Hodg- 
kinson, Tredgold, Eennie, &e.) 

Guebers or Guebres (i.e. G-iaours, infi- 
dds). The sectaries of the ancient Persian 
religion, of which the chief peculiarity is the 
worship of fire, are so termed by the Moham- 
medans. They still exist in some of the 
southern and eastern districts of Persia ; and 
a colony of them, long esteblished at Bombay 
and other parts of the western coast of India, 
has attained to wealth and distinction. These 
are termed in India ParsecSy from the nation 
from which they originally sprang. The 
Guehres explain the worship of fire by pro- 
fessing to regard it as a symbol only of the 
Divinity. Their sacred books are termed the 
Zend-Avesta. [Pabsebs.] 

Guelder Rose. The Viburnum Opulus 
of botanists. It is remarkable for having the 
outer flowers of its cymes enlarged and neuter ; 
in one variety, called the Snowball-tree, the 
whole cyme becomes barren, forming a globose 
head of snowy flowers. This variety is commonly 
planted in shrubberies, and hears the names 
of Eose de Gueldres, Pellotte de Neige, Boule 
de Neige, &c. 

Guelff Order of, or Royal Guelpbic 
Order. An Hanoverian order of knighthood, 
founded in 1816 by George IV., then Prince 
Eegent. It consists of grand crosses, comman- 
ders, and knights, both civil and military. 

Guelff. In Italian History, during the mid- 
dle^ ages, a political party, the feuds between 
which and the opposite party of the Ghibellines 
long distracted the country. The former name 
is derived from that of the great German house 
of the Welfs or Guelfs. These, in the twelfth 
century, were dukes of Bavaria, who carried 
on war in Germany with the house of Hohen- 
stauffen, from one of whose castles (Weiblingen) 
the name Ghibelline is supposed to have been 
derived. The latter house having become the 
ruling power in Germany under Frederick I., 
that prince invaded Italy in order to reassert 
the rights of the empire ; and thus these party 
names, first used in a German feud, were trans- 
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planted into that country. The chief adver- 
saries in Italy of the house of Hohenstauffen 
were the popes, who thus became the heads of 
the Guelf party ; and in the thirteenth century, 
when Frederick II, was involved in contests 
with several successive pontiffs, the struggle 
between the two became a contest between 
the temporal and spiritual power. In that in- 
stance the latter prevailed ; but the Ghibellines 
remained, notwithstanding, powerful, especially 
in the north of Italy ; and, in the beginning of 
the following century, the invasion of the em- 
peror Henry of Luxemburg added considerably 
to their pow'er. In the early part of that cen- 
tury the leading Ghibelline powers generally 
were, Milan under the house of Visconti, Verona 
under that of La Seala, and the Aragonese 
kings of Sicily ; the chief Guelf states, the re- 
public of Florence, the Angevin kings of Naples, 
&c. Other states were alternately under the 
control of the two parties as they in turn pre- 
dominated. At this time the poet Dante, who 
had embraced Ghibelline principles, not merely 
on party grounds, but from exalted political 
speculation, threw the lustre of Ms genius over 
the civil feuds of his age. In the course of the 
fourteenth century, especially after the removal 
of the papal seat to Avignon, the original prin- 
ciples of the two parties were entirely lost ’; 
while the names continued, and factions hearing 
those appellations constantly agitated the Italian 
cities and monarchies down to the middle of 
the fifteenth century, or even to a still later 
period. ^Raumer, GcmhichU dcr 
Sismondi, Republiquea Italiennes.) 

Guenon. [Ceecofithecus.] 

Guerilla (Span. UttU war). Petty warfare, 
carried on without a regularly organised army. 
The plan of harassing the French armies by 
the constant attacks of independent hand.*!, 
acting in a mountainous country, was adopted 
in the north of Spain during the Peninsular 
War. It was first reduced into a kind of 
system in 1810. (Napier’s Peninsular War, 
book ix. chap, i.) The bands which conducted 
this desultory warfare were called pariidasi 
the name guerilla is, by a misapplication of 
the term, frequently applied to them. 

Guide (Fr.). In Music, the leading part in 
a canon or fugue. 

Guidon (Fr.). The flags or colours of 
dragoon regiments are called guidons. They 
are of silk, the first or royal guidon crimson, 
the re^mental or second guidon the colour of 
the facings of the regiment. From Markham’s 
Souldier's Accidence, 1646, we find that the 
guidon was the first flag of a commander of 
horse, who when he performed good service 
became permitted to carry a cornet, which was 
a guidon with the swallow-tail cut off, and if 
he was very gallant his comet was cut square 
into a banner. 

Guidones or Guides. A society of priests, 
established by Charlemagne at Borne, to con- 
duct pilgrims to Jerusalem, and otherwise to 
help them in their pilgrimage. 

Guilandina (after M. Guilandin). The 
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Quilandina BonduceUa, an Indian tree, pro- 
duces hard seeds called nicker nuts, whidh. are 
strung into necklaces, rosaries, &e. The kernels 
are reputed to have tonic and febrifugal pro- 
perties ; as also the roots. It forms a prickly 
trailing tree of the Leguminous order. 

CruUd. or CrildL (Sax. gildan, to 
perhaps from payments made by a member of 
a guild on admission). A fraternity or asso- 
ciation, generally of merchants. The Collegia 
Opificum of the later Eoman empire appear 
to have been societies of this kind, in wiuch 
a body of artisans or traders exercising the 
same craft were united together for purposes of 
mutual assistance, andpossessedwhatwe should 
term corporate rights. The Anglo-Saxon guilds 
were voluntary associations for various purposes, 
religious and social as well as commercial. 
The oldest English gmld of which the history 
is at all ascertained is said to have been the 
Cnighten guild of London, which has been 
thought by its name to have been a mili- 
tary company; but this is doubtful, and its 
history is extremely obscure. But the more 
important guilds of later times have been all 
mercantile. The guild-merchant, in many 
boroughs of England, seems to have been a 
trading society, into which all persons wish- 
ing to exercise trade within the borough were 
obliged to be admitted ; and hence, in process 
of time, the freedom of the borough, whidi 
originally depended upon mere inhabitancy, 
became connected with admission to the guild, 
and the guild and corporate body of the borough 
became coextensive. A more remarkable 
change took place in the constitution of 
London, where the several trading companies 
by degrees so completely engrossed the govern- 
ment, that admission into one or the other of 
them (the liveried companies) became a neces- 
saiy qualification for the exercise of municipal 
rights ; while some relics still remain (such as 
the division of the city into wards) of the more 
ancient state of things. The name guild is still 
preserved in the ancient boroughs of Scotland, 
and the dean of guild is the second municipal 
magistrate of a Scottish borough. The ziinfte 
of German cities, and the trading companies 
of those of France and Italy, have acted an 
equally important part in the history of those 
countries. 

Guillemot. [TJbia.] 

Gullloclie (Fr. guiHochis). In Architecture, 

^ an ornament composed of 

curved fillets, which by re- 
petition form a continued 
series. 

Gulllotlite (Fr.J. The name given to the 
instrument of capital punishment used in 
France; so called fixim Joseph Imaee Ghiil- 
lotin, by whom it was introduced into that 
countay. This person was born at Saintes, 
and became a physician at Paris, whei’e he 
obtained a certain celebrity in the early 
period of the Eevolution by the strong part 
which he took in favour of the rights of 
the Tiers-Etat. He was in consequence elected 
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a deputy to the Ifational Assembly. When 
that body was occupied in its long discussions 
relative to the reform of the penal code (in 
1790) GuiUotin proposed the adoption of decapi- 
tation — ^up to that time used only for nobles — 
as the only method of capital punishment. 
From sentiments of humanity he recommended 
the employment of a machine which had been 
long known in Italy under the name of mannaja, 
and in other countries also; for something 
much resembling it had been used in Scotland 
[MAiDBMr], and in England within the juris- 
diction of the borough of Halifax. The Assem- 
bly approved the idea, and the machine was 
adopted, to which the Parisians have given the 
name of Guillotine, and of which Gmllotin is 
most erroneously supposed to have been the 
inventor. It consists of two upright pieces of 
wood fixed in a horizontal frame ; a sharp blade 
of steel moves up and down by means of a 
pulley in grooves in the two uprights ; the 
edge is oblique instead of horizontal. The 
criminal is laid on his face, his neck im- 
mediately under the blade, which severs it 
at a blow from his body. It is equally a 
vulgar error that Guillotin perished by the 
instrument which bears his name. He was 
imprisoned during the Eeign of Terror, but 
released at the revolution of July 1794; and 
died in 1814, after founding the association 
termed the Academy of Medicine. (See the 
articles on this subject in Oroker’s Essays on 
the French Revolution.) 

Guinea. An English denomination of 
money ; formerly a coin, but now disused. Its 
value is 21s. The coin weighed 129^ grains, 
and contained 118’7 grains of pure gold. 
Guineas were first coined in the reign of 
Charles II. (1662) of gold brought firom 
Guinea ; whence the name. 

Guinea Ben. [Mbleaguis.] 

Guinea Pepper. A species of Capsicum. 

Guinea Pig. [Cavxa.] 

Guinea Worm. The Mlaria medinensis. 
A worm which affects the skin, especially of 
the legs, in warm climates. Whilst it remains 
tmder the skin, this worm produces little un- 
easiness, till a part suppurates, aud it puts 
out its head; much pain is experienced on 
attempting to draw it out, especially if it be 
broken. 

Guisards. In Scotland, actors in masque- 
rades, answering to the Morriee dancers of 
England. 

Guitar (Lat cithara, Gr. KiBdpa). A musical 
stringed instrument, the invention of whidi is 
attributed to the Spaniards. The strings are 
stretched over a body much larger than the 
violin, but of somewhat similar shape; the 
strings, which are more in number than in the 
violin, and are not carried over so high a 
bridge, are struck or pulled with the fingers. 

GuXa. In Architecture. [Goua.] 

Guia (Lat.). In Zoology, the region of 
the throat nearest the lower jaw. 

Guldln’s Theorems. These theorems, 
given originally by Pappus, and merely repro- 
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duced and verified by Guldinus in Hs work 
Le Centro Qravitatis 1635-41, form the foun- 
dation of the so-called Barycentrie method 
of determining the superficial area, and the 
volume of a s^ace of revolution. They may 
be thus enunciated ; — 

1. The area of the surface of a solid of re- 
volution is equal to the rectangle under the 
generating arc, and the circumference of the 
circle which the centre of gravity of this arc 
describes. 2. The volume of a solid of revo- 
lution is equal to that of a prism, whose base 
is bounded by the generating curve and whose 
altitude is the circumference of the circle de- 
scribed by the centre of gravity of the space 
which this curve encloses. 

The demonstrations of these theorems were 
not given by Guldinus; they are, however, 
simple, and will be found in most treatises on 
Medtianies. 

Gules (Er. gneules; it is said from the 
red colour of gueule, the throat). In Heraldry, 
red ; one of the colours, or tinctures, employed 
in blazonry. It is equivalent to ruby among 
precious stones. Mars among planets. In en- 
graving, it is represented by a vertical line. 

Gtaf (Ital. golfo, Gr. kJaitos, Mod. Gr. 
k6\<Pos). In Physical Geography, a portion 
of the sea nearly enclosed by land. There is 
little essential difference between bays and 
gulfs, but the former name is more generally 
applied to deep indentations of the land whose 
opening towards the ocean is as wide as any 
part of the inlet, whereas gulfs have narrow 
entrances. Other great enclosed portions are 
called Seas [which see]. 

Of all gulfs, the gulf of Mexico is the most 
complete and characteristic. [Mexican Gulf.] 
It is the most nearly enclosed as well as the 
largest. The Persian gulf is large, and very 
nearly enclosed, lying between Arabia and 
Persia, and receiving the waters of the Eu- 
phrates. The gulf of Siam is much more open. 

Gulf Stream. This name is given to 
a stream current, of extraordinary dimatal 
importance to Europe, which comes out of the 
gulf of Mexico, between the islands off the 
coast and the peninsula of Florida, and thence 
within the Bahama bank, parallel to the 
American coast, until it meets the St. George’s 
and Nantucket banks, when its course is de- 
flected eastwards. After passing the southern 
extremity of the great bank of Newfoundland, 
it runs in the same direction to about 38° west 
longitude, within the parallels of 35° and 43° 
north. At this point, the main stream turns 
to the south-east and south as fax as the Azores, 
after which it is lost. 

But although the main stream is thus de- 
flected, its influence extends much farther. 
Portions of it reach to Iceland, and wash the 
shores of the British islands, where tropical 
fruits have been sometimes landed ; and tnere 
can be no doubt that the permanent influence 
of this current has produced the genial climate 
of Western Europe, as compared with the 
climate in corresponding latitudes on the west 
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coast of the Atlantic, or on either coast of the 
Pacific. 

The whole range of the Gulf Stream is esti- 
mated at about 3,000 miles in ordinary years. 
It occupies about seventy-eight days in its pro- 
gress, the average rate of motion per hour 
being thus a little more than a mile and a half. 
The velocity, however, varies greatly, being as 
much as five miles an hour as it issues from 
the gulf of Florida, and not more than ten 
miles per day near the Azores. 

The temperature varies, but the Gulf Stream 
is everywhere warmer than the proper tem- 
perature of the ocean at that point. As it 
comes out into the Atlantic, it is from 86° to 
89°Fahr., and is only reduced to 84° when it has 
travelled ten degrees of latitude. After that, 
as it crosses the Atlantic it cools steadily, but 
always retains a part of its initial heat, and is 
constantly warmer than the ocean adjacent. 
The warm moist air over this current of hot 
water, when it is crossed by cold currents 
coming from the icy regions to the north, is 
at once converted into mist, and thus the 
course of the stream is in some parts marked 
by dond and rain. 

Parts of the Gulf Stream, nearer the Ameri- 
can coast than the European, are sometimes 
actually crossed by icebergs, proving that the 
warm current is comparatively superficial, and 
that a cold cm'rent sets at right angles to the 
direction of the stream, near enough to the sur- 
face to govern the course taken by the larger 
and deeper icebergs. 

Gulf-weed. The Sargassum haodfcrum, 
which is found floating in the Atlantic, and 
occupying more than a quarter of a million of 
square miles. The origin of this mass of sea- 
weed has not been ascertained. 

Gull. [Lakus.] 

Gulo (Lat. a glutton^ from gula, the gullet). 
A genus of Plantigrade Carnivora, the type of 
which, Gulo arcticus, exists in the Boreal regions 
of the Old and New Worlds. Its fur, under 
the name of wolverene, forms an extensive ob- 
ject of commerce to the Hudson’s Bay trappers. 
The grison {Gulo vittatus) and the ta'ira (Gw/o 
barbatus) are found in South America. 

Gum (Gr. k6hij.i). A vegetable product, 
distinguished by solubility in water, and in- 
solubility in alcohol ; it is tasteless and inodor- 
ous. Gum arabic, which is the produce of the 
Mama vttra, may be taken as a sample of the 
purest form of gum. It is imported from 
Barbary and Morocco. Its specific gravity is 
1*45. Its solution is viscid, and is termed 
mucilage. Gum is used as a demulcent in 
medidne, and for ^ring gloss and stijffness to 
linens, silks, &c. It consists of carbon 41-4, 
oxygen 62*09, hydrogen 5*61 ; or, in other terms, 
of 41*4 carbon and 58*6 water. [Tragacanth.] 

Glim l&esiu. An exudation from many 
trees, composed of a mixture of gum and resin, 
or of a substance intermediate between the two. 

Gum-tree. The popular name of Eucalyptus, 
anextensive genus of trees of the Australian con- 
tinenti many of which furnish valuable timber. 
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Gun (for tlie origin of this -word, see ' 
Caitston). Under this general term most of 
the species of firearms are included, the pistol 
and mortar being almost the only ezceptions. 
Guns, or caimon, began to be used in Europe 
early in the fourteenth century; and in the 
accounts of Edward III. in 1346, there is 
mention of a handgone. The handgun was a 
barrel on a wooden stock, and was gradually 
developed into the musket. Muskets were at 
first of a very clumsy construction, being so heavy 
that they could not be levelled and fired from the 
shoulder ; accordingly the soldier was provided 
■with a rest, which it was necessary to carry along 
with him and plant in the ground in order to 
support the weapon before it could be used. The 
gxm was generally fired with amatch; sometimes 
by means of sparks generated by the revolution 
of a notched wheel of steel, placed directly above 
the pan containing the priming. Muskets with 
rests were employed so late as the civil wars 
in the time of Charles I. ; afterwards a lighter 
matchlock musket came into use; and about 
the beginning of the last century the troops 
throughout Europe were armed with firelocks. 

The barrel forms the essential part of the 
gun ; and the first requisite to a good barrel is 
strength in the material of which it is made, 
for safety in using it depends mainly on this 
quality. Old horse stub-nails are much in 
request for the formation of musket barrels, and 
are sold at a high price to the barrel-forgers. 
Formerly the best gun barrels were made in 
Spain ; and their superiority was attributed to 
the excellency of the iron made use oj^ which 
consisted almost exclusively of stuh-nails, And 
the old shoes of the horses and mules ; hut the 
barrels now made in this country are not inferior 
to those of any country in the world. The 
method of making the barrel is this : The iron 
is first formed into a thin flexible bar, something 
like a cooper’s hoop, and when heated is plied 
or twisted roimd a mandril, m'uch in the same 
manner as a ribbon of leather is turned round 
the handle of a whip. The Damascus barrels, 
prized for their beauty, though inferior in 
strength, are composed of iron and steel in cer- 
tain proportions laid crossways, and hammered 
together the whole length of the barrel. After 
the barrel has been forged, the inside is rendered 
smooth and perfectly cylindrical by boring. 
The exterior is smoothed by turning in a lathe. 

By Act of Parliament every gun barrel oiFered 
for sale must be tried by a certain quantity of 
powder and weight of shot according to its 
size ; hut the best gunmakers do not trust to 
this legal test, and subject them to a severer 
trial by water-proof. For fowling-pieces and 
other guns of the best description the flint lock 
is now laid aside, and the percussion lock almost 
universally substituted. 

The principles of the construction of gnns or 
cannon have lately been the subject of the 
dosest investigation. The main points to he 
attended to in the manufacture of a gun, whether 
smooth-bored or rifled, are : 1, The quality of 
the metal ; 2. The form and length of the bore ; 
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3. The exterior form of the gun, depending on 
the weight and distribution of the metal; 4. 
Thepreponderanee and position of the trunnions. 
1. The metal should be hard, elastic, and te- 
nadcas; no one of these properties must be 
sacrificed for the sake of the others. 2. The 
form of the bore is cylindrical, modified for 
rifled guns : and in all muzzle-loading guns a 
certain amount of windage is necessary, to 
allow of the shot being rammed home. The 
length of the bore should be such as to allow 
all the charge to he consumed before the shot 
leaves the gun, and to give the greatest initial 
velocity to the shot consistent -with such lightness 
as is essential in order to work the guns. The 
lengths of guns in our service vary from about 
twdve to twenty calibres ; all smooth-bored 
field guns being seventeen calibres long. 3. 
The exterior form of the gun should be such as 
to distribute the metal so as best to resist 
the strain of the gas, which is greatest at 
the breech, diminishing gradually towards the 
muzzle. All guns of recent construction are 
built on this principle, though the details may 
vary. The quantity^ of metal varies with 
the nature of the projectile and charge, and 
the service for which the gun is intended. The 
larger the calibre of the gun, the greater will be 
the strain exerted on the piece, because while the 
weight of the hall increases as the cube of its 
diameter, and the mass of the charge increases 
as the cube of the diameter of the bore, the 
surface acted on by the strain only increases as 
the square of the calibre, supposing the density 
of the shot to remain constant, and the charge 
to continue to bear the same relation to the 
weight of the shot. Ignorance of this principle 
has led many to think that success in a small 
gun or rifle argues equal success in a large piece 
of ordnance. Guns were formerly much orna- 
mented externally ; this practice, which actually 
weakened the metal, while increasing the ex- 
pense, has now been abandoned. 4. In our 
service, a certain preponderance on the breech 
side of the trunnions has hitherto been given, 
to keep the gun steady on its carriage ; hut the 
Americans have done away with this, and appa- 
rently -wisely, as a gun without preponderance 
is much more easily worked. 

Until quite recently all guns in our service 
were cast, either iron or bronze. Now all, with 
few exceptions, are built up of wrought iron, 
or of steel barrels, with wrought iron outside. 

Goins may he divided into breech-loaders 
and muzzle-loaders, smooth-bored and rifled. 
The above principles apply equally to all. The 
accompanying figure of an ordinary smooth- 
bored gun explains the shape and names of 
the chief parts. The cascoMe is from F to A ; 



first reinforce A to B ; second reinforce B to C ; 
chase 0 to D; muzsle D to B; of? is called 
the breech', G the trmmon. 
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The peculiarities of construction consequent | 
upon guns being rifled, and the different systems 
of rifling, are explained in the article RiFiJaj 
Guns. Por the history of their invention, see 
Cannon; and for their employment in v^ar, 
Artellebt. a table of the ^ins^ most com- 
monly in use in our sernce is given in the 
article Obunancb. For further information, the 
reader is referred to Major Owen’s Lectures on 
Artillery ; and Enci/, Brit. art. ‘ Gunraahing.’ 

Gun Cotton (Fr. eoton poudre, Ger. 
sehiesswoll). A highly explosive and in- 
flammable substance, discovered in 1846 by 
Professor Sehonbein, of Basic. As at present 
manufactured for military purposes, it is ob- 
tained by impregnating cotton in the form 
of thread, which has been thoroughly cleansed 
and dried, with a mixture of three parts 
of the strongest sulphuric acid and one part 
of the strongest nitric acid. The cotton is 
steeped in this for about forty-eight hours, 
and then whirled round in a centrifugal ma- 
chine to remove the superfluous moisture. It 
is then immersed in cold water, and washed in 
a running stream till no acid is perceptible to 
the taste ; it is now partly dried, and boiled 
for a few minutes in a weak solution of car- 
bonate of potassa, and again restored to the 
stream for from fourteen to eighteen days; 
after which it is washed by hand and thoroughly 
dried. In these operations it is necessary to 
insure: 1 . That the cotton be quite dry and 
pure before it is impregnated with acid; 2 . 
That every particle be well saturated with 
acid ; 3. That all free and superfluous acid be 
removed. The appearance of the cotton is not 
changed, but it weighs about seventy-seven per 
cent, more after these operations. 

The skeins are now ready to be made up for 
use ; and by the method in which the cotton is 
arranged, its explosive power can be regulated. 
Cartridges for cannon, where ignition should 
be gradual, are made up by wining the cotton 
round hollow cones of wood ; bursting charges 
for shells, match lines, &c., by wea\dng the 
cotton into a hollow cylinder; small-arm car- 
tridges in the same way, with layers of paper 
between the webs ; for mining charges a hollow 
twisted rope is used. 

The peculiar advantages of gun cotton for 
military and engineering purposes are: 1 . 
The comparative absence of smoke and re- 
siduum or ‘fouling matter:' less heat is evolved 
also than by gunpowder ; 2 . One pound of gim 
cotton equals three pounds of gunpowder in 
propelling force, and, if the ranges are equal, 
the recoil of a gun fixed with cotton is much 
less ; 3. Though the explosion of gra cotton in 
open space has very little effect, its violence 
increases with confinement, so that while it 
may be used as match in the air, it possesses 
enormoim power for blasting, mining, exploding 
shells, &c. ; 4. While the manufacture of gun- 
powder is complicated and full of danger, that 
of gun cotton consists only of soaking and 
washing, and is free from risk. , 

The points which must be determined before 
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gun cotton can come into universal use, are: 
whether its qualities are permanent under or- 
dinary care, and whether heat or damp produce 
loss of strength or dangerous decomposition. 
These questions have yet to be decided. As 
far as is known, gun cotton will explode at a 
temperature of 277° Fahr. (gunpowder not till 
600° Fahr.) ; it must, however, be ascertained 
whether the heat of tropical climates will injure 
its quality. It can be exploded by percussion 
if placed between iron and iron, but only the 
portion actually struck takes fixe. Gun cotton 
will absorb very little damp, and returns to 
its normal state on being restored to a dry 
place, whereas gunpowder is destroyed by wet. 
This property is of great value, as gun cotton 
may be buried or drowned, and made again fit 
for use by drying. 

Soon after the invention of gun cotton, the 
Austrian government appointed a committee on 
the subject, to one of whom, baron von Lenk, 
the present success of the material is due.* 
Some accidents, said to he owing to spontaneous 
explosion, caused its use to be discontinued in 
Austria. In England, in 1847, Messrs. Hall, 
of Faversham, commenced to make it ; but an 
explosion caused the manufacture to be aban- 
doned. Baron von Lenk’s improvements having 
attracted notice, our government appointed a 
committee, which is now carrying on a series 
of elaborate experiments. 

The chemical changes which take place in 
the cotton under the treatment above described, 
are not yet thoroughly understood ; hut it ap- 
pears that in the gun cotton manufactured by 
Lenk and by Professor Abel at Waltham Abbey, 
three equivalents of hydrogen are replaced l>y 
hyponitric acid, the result being the formation 
of a material called trinitro-cmidose^ and de- 
scribed by the formula Ggc Hm O 30 , NO 4 . For 
further details respecting the manufacture and 
uses of gun cotton, see Pyboxiline. 

Gun Pendulum. In Gunnery, a rest for 
a gun, suspended on an axis so as to form a 
pendMum. When the gun is fired, this pen- 
dulum recoils through an ai’c which is mea- 
sured, and so the velocity of the shot can be 
calculated. [Baeiistic Pendulum.] 

Gun Tackle. A system of pulleys, con- 
sisting of two single blocks, one movable, the 
other fixed, the standing end of the full being 
made fast to the movable block. It increases 
the power threefold. 

Gun-room. In ships of war which have no 
ward-room, the gum-room is the common dining 
and dwelling cabin of all officers except the 
captain and midshipmen. In ships with a 
ward-room, the gun-room is inhabited by the 
junior officers only. 

Gunboat. A small vessel carrying not 
more than four guns, most frequently only one, 
and of trifling draught of water. Steam gun- 
boats, especially when iron plated, are most 
powerful auxiliaries to a fleet; their light 
draught enables them to approach the shore 
or ascend rivers; their heavy guns tell with 
deadly effect from their near positions; while 
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they themselves, from their diminutive size, can different charges of powder, in the same gun, 
scarcely he hit. are nearly as the square roots of these charges. 

BombvesseU differ from gnnhoats in being of 2. The velocities generated by the same 
greater beam or width to withstand the ver- charge of powder from the same gun upon 
tical recoil of the mortars which they carry, balls of different densities,^ will be inversely as 
They are rarely propelled by steam. the square roots of the weights. 

Crunner. In the Artillery, corresponds to 3. The velocities generated by different 
private • in the Line. The appointment of charges of powder upon balls of different den- 
master gm/ner is an ancient office under the sities will be nearly in the ratio of the square 
crown; it is found in the time of Henry VUI. roots of the charges, divided by the square 
It is now filled by pensioned sergeants of roots of the weights of the balls, 
artillery. 4. The velocity of the hall increases with 

Gukner. In the Kavy, a warrant officer re- the charge to a certain point, which is peculiar 
sponsible for the safety of the powder maga- to each gun, where it is greatest ; and by further 
zine, and the proper care of the great guns. increasing the charge, the velocity gradually 
Gunnery. A science which has for its diminishes till the bore^ is quite full of powder, 
object to ascertain the effects produced by firing 6. The velocity continually increases as the 
a projectile from a piece of ordnance, under gun is longer, though the increase of velocity 
every variety of circumstances ; and thus to is very small in respect of the increase in length, 
determine the right form of gun and projectile, the velocities being in a ratio somewhat less 
the best proportion of charge, the elevation to than that of the square roots of the length of 
be given to the piece, and the quality and dis- the bore, but somewhat greater than that of the 
position of material best adapted to resist the cube wots of the len^h, and indeed nearly in 
action of projectiles at various ranges. the middle of the ratio between the two. 

Before any experiments can be carried on to 6. The range increases in a much less ratio 
ascertain how various causes affect the flight of than the velocity, and is nearly as the square 
a projectile, its initial velocity, or the velocity root of the velocity, the gun and elevation 
which it has on leaving the muzzle of the gun, being the same. Very little is gained in the 
must be determined. This has been effected range by a great increase in the length of the 
by various methods. The ballistic and gun gun, the charge being the same; for the range 
pendulums [Baxxistic PiiNDui,in!ii: ; Gun'I%n‘’s is nearly as the fifth root of the length of the 
ntTLiJM] were until lately employed ; but the bore, an increase so small as to amount only to 
more accurate results obtained by major Havez’ about one seventh part more range for a double 
instrument [Eieotho-baxlistic ApPABA.Ttrs] length of gun. 

have caused its adoption for this purpose. Ex- 7. The time of the ball’s flight is nearly as 
periments of the greatest value were carried on the range, the gun and elevation being the 
by Dr. Hutton, in the latter of the eigh- same. 

teenth century, 1783-6, and are to be found in 8. A great difference in the velocity arises 
his Tracis. From these experiments he deduced from a small degree of windage, 
the following practical conclusions, which later The following table of initial velocities of a 
investigations have tended to confirm : — few service projectiles is deduced from experi- 

1. The velocities generated by the action of ments with Navez’ electro-ballistic apparatus : 
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The empirical formula used in our service for 
estimatiiig the initial velocity of a projectile is 
-ysslGOO /a^ 

-V vi 

where a*® coefficient of windage (determined 
by experiment), the charge in lb., «;= the 
weight in lb. 

Knowing the initial velocity of a projectile, 
we can proceed to ascertain its velocity at any 
point of its flight, its trajectory, and its range; 
and for the sake of simplicity, we will first 
suppose its motion in a vacuum, where it is 
acted upon by two forces only, viz. the force 
of projection and the force of gravity. Suppose 
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a shot to be fired from a gun AB, in the direc- 
tion ABC; if it were acted upon by the force 
of projection alone, it would continue to move 
in that direction with uniform velocity. But, 
the instimt that the shot leaves the muz 2 de, it 
commences to fall by reason of gravity ; and it 
falls in the first second of its flight sixteen feet, 
so that at the end of that time it has reached 
a point D, found by constructing a parallelo- 
gram, the sides of which represent the forces 
of projection and gravity respectively; and 
because the spaces through which a body falls 
by gravity are as the squares of the times, at 
the end of two seconds it has reached a point 
P, E P being equal to twice C B, at the end of 
three seconds a point H, GH being equal to 
three times C B, and so on, describing a para- 
bolic curve BDFH. The properties of this 
curve being known, the trajectory, time of 
flight, &c., of a projectile fired in vacuo can be 
easily calculated, if the initial velocity is known ; 
and since, as will be presently shown, the re- 
sistance of the atmosphere to a projectile fired 
with a veiy low initial velocity is very small, it 
may be practically disregarded for shells fired 
from mortars, and in that case the parabolic 
theory is found to give tolerably accurate re- 
sults. 

But the projectile fired under ordinary con- 
ditions from a gun, is acted upon by a third 
force, viz. the resistance of the atmosphere; 
and this so modifies the curve as to render the 
parabolic theory practically useless when a pro- 
jectile is fired with a high velocity, Br. Hutton’s 
experiments showed that this resistance in- 
creases gradually up to a velocity of about 
1,500 feet per second when its ratio is to the 
Telocity as the 2T53 power of the latter; but 
when the velocity exceeds this, the ratio again 
diminishes. Practically, however, for ordinary 
purposes of calculation, we may assume the 
resistance of the atmosphere to vary as the 
square of the velocity. 


The nature of this resistance is explained hy 
Br. Hutton in his seventh tract. He considers 
that it ‘ is of a triple nature ; one part of it 
being in consequence of the vis inertise of the 
particles of air, which the ball strikes in its 
course ; another part from the aeeumnlation of 
the elastic air before the ball ; and the third 
part from the continued pressure of the air on 
the fore part of the ball, when the velocity of 
^is is such as to leave a vacuum behind it in 
its flight, either wholly or in part.' Tables of 
resistances to a two-inch ball, derived from ex- 
periment, were constructed by Br. Hutton. 

The resistance which a projectile meets in 
moving through the atmosphere depends not 
only on its velocity, but on the magnitude of 
the surface it presents to the resistance, and its 
peculiar form. With spherical shot, the resist- 
ance will be as the squares of the diameters, 
and, as already shown, as the squares of the 
velocities, or as -w®. 

But the retardation of a prqjeetile, or its 
loss of velocity in consequence of this resistance, 

I must not be confounded with the resistance 
itself. This retardation, while it is as the re- 
sistance, is inversely as the weight of a pro- 
jectile. With a spherical shot, therefore, the 
weight being proportional to the cube of the 
diameter, the retardation will be as 

consequently the greater the diameter of the 
ball, the less the retardation, where the initial 
velocities are equal. 

If an elongated projectile and a ball of equal 
weight be fired with the same initial velocity, 
the former will be less retarded than the latter, 
because its diameter is less than that of the 
ball. Hence the more an elongated prqjeetile 
is lengthened without altering its weight, the 
less will it bo retarded, because its diameter 
will be reduced; and it is because elongated 
projectiles offer so much less resistance to the 
air than round shot of the same weight that 
their velocities are retained so much longer, 
and consequently that their range is so much 
increased. 

The following comparison, deduced from actual 
practice, will show to how great an extent this 
is the case : — 


FroJeetUft 

Bangs 

Time 

of 

Pllffbt 

Initial 

Velocity 

llcan 

Velocity 

Hnal 

Velocity 


ydi. 

seconds 

ft. per. 
second 

ft per 
second 

ft per 

•econd 

40-lb. segment 






sbell (elon- t 
gated) . . 1 

2000 

6*25 

1164 i 

960 

756 

68-lb. solid ) 
sliot (boU) ; 

2000 

6-25 

1579 j 

960 

341 


The form of projectile which experiences the 
least reristjinee from the atmosphere has been 
the subject of many experiments, and it appears 
indisputably established that the shape of the 
hinder part is of some importance. The ogival 
form of head is probably the best. [PnoJHOTin®.] 
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The fined or T&maininq velocity of a projectile 
is its velocity at any given point of its range ; 
and varies, of course, with its retardation. Dr. 
Hutton established formulae by which this 
might be calculated for spherical shot, and 
General Didion of the French army has estab- 
lished a formula equally applicable to elongated 
shot. Lieut. Noble, E.A., hp,s lately constructed 
tables applying these formulae to the Armstrong 
service shot. The following table will show 
some velocities of Armstrong service shoi^ at a 
ran^e of 1,000 yards, determined by the electro- 
ballistic apparatus : — 


Gun 

C&arge 


Veloci 

407di. 

ti«sat 

lOOOydta. 

Velocity loit 
in 960 yards 



lb. 





i4 

^7-inon 

12 

111 

1118 

971 

141 


T-inoli 

12 

104 

1144 

997 

147 


40-iMf. 

S 

414 

1199 

1013 

185 


20-pr. 

24 

204 

1153 

976 

176 


U2-pr. 

14 

Ilf 

1241 

986 

255 


The penetration of a projectile depends to a 
great extent upon its velocity at the moment 
of impact, its weight and form, the material of 
which it is made, &c. At the moment of im- 
pact there is stored up in the projectile an 
amount of accumulated work, which causes to 
vibrate, penetrates, or fractures, the object 
struck; and which also tends to destroy the 
projectile. The penetration, however, must 
not be confounded with the work or momentum. 


A battering ram and a shot may have equal 
momentum ; the shot will' penetrate a wall, 
doing little damage beyond its own immediate 
vicinity ; the ram will cause a large portion of 
the wall to vibrate, without penetrating. If 
two projectiles of the same form be fired with 
equal initial velocities at the same range into 
the same resisting material, their penetrations 
are as their diameters and densities, and the 
squares of their velocities; thus, the greater 
the diameter and density, the greater vnll be 
the penetration, "When shot of the same 
density are fired into the same material, their 
penetrations vary as their diameters and lie 
squares of their velocities. 

From this it is evident that great velocity 
is the most necessa^ element of penetration, 
and that the American plan of firing heavy 
shot with low velocities is not good for pene- 
tration : for instance, if two spherical shot 
strike an object, one of ten inches diameter 
with a velocity of 1,200 feet per second, the 
other of six inches diameter with a velocity 
of 1,600 feet per second, the penetration of 
the larger shot to the smaller will he as 
1-0 X 1,200 X 1,200 : 6 X 1,600 x 1,600 ; or as 
U-4 : 17*9, 

For the form and material of projectile best 
adapted for penetrating purposes, see Pno- 
raCTILB. 

The following table of penetrations will show 
what was done at Eastbourne against a martello 
tower, best brickwork, range 1,032 yards: — 


Elongated (Armstrong) 

Spberical 

Nature of Projectile 

■WeigM 

Obarge 

Penetration, 

Nature of Projectile 

Weight 

Charge 

Penetration 


lb. 

lb. 

ft. in. 


lb. 

lb. 

ft. in. 

7-mch shell . 

100 

9 

3 8 

68-pr. shot . 

68 

16 

1 8 

6-inch shot . 

82 

10 

7 6 

68-pr. shell . 

61 

16 

1 9 

6-inch shell . 

77 

9 

4 3 

32-pr. shot . 

32 

10 

1 4 

40-pr. shot . 1 

40-pr. shell . J 

41 

5 

4 1 

32-pr. shell . 

23^ 

10 

1 4 


The application of gunneiy depends upon the 
above principles, and on others which cannot be 
noticed within the limits of this article. It is 
evident that in order to cause a shot to strike 
an object at a distance, the axis of the gun must 
be directed upon a point above the object aimed 
at, but in the same vertical plane. The chpges 
for various guns b^ing determined, experiments 
have shown the various elevations necessary 
to obtain various ranges, and tables have been 
constructed from these. In order to lay a gun 
correctly, the gun is provided with sights. 

A line AB drawn from the highest point of 
the base ring A to the highest point of the 



muzzle B (when the trunnions are horizontal), 
is called the of fnt&ted, and notches are cut 
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in the gun at those two points. Now if the 
line of metal be directed to the object, that 
line will necessarily be in the same vertical 
plane with the object ; but by reason of the 
conical shape of the gun, the line of metal has 
an inclination to the axis, and consequently if 
these two points are brought into line with the 
object, the axis of the will point above it. 
This inclination of the hne of metal to the axis 
of the bore is called the Kne of metal elevation^ 
and varies from 1° in light field guns, to 2f°' 
in Monk’s guns. 

To allow the gun to be laid yoini hlanJs, and 
at elevations less than the line of metal ele- 
vation, a Mspart sight 0 is placed on the gun, 
the head of which forms with the notch on 
the base ring a line A 0, parallel to the axis of 
the bore ; so if these two sights are directed on 
an object, the axis of the gun is also pointed at 
it, but some few inches below. Now, this dispart 
sight being ftsed, a tangent scale, of which the 
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head is made (when down) to correspond with. 1 
the notch in the base rin£ is attached to the 
gun at the breech, and can be raised and fixed 
at any required height. It is graduated with, 
degrees corresponding, to the radius from the 
head of the dispart sight, so that if it be ne- 
cessary to give a gun 3®, or any other required 
amount of elevation, it is only necessary to 
raise the tangent scale to that amount, when the 
line of sight will be inclined at the required 
angle to the axis of the bore. This method of 
sighting is adopted with various modifications 
for all kinds of guns. 

Although of late years much attention has 
been directed to the problems of gunnery, the 
great expense attendant upon practical experi- 
ments forbids private investigation. A systema- 
tic course of experiments is very much required, 
iu which the one object should be to determine 
certain laws, which as yet are hut imperfectly 
defined. 

See AnTiLLBUT ; Oaiwon ; Q-un ; Oednancb ; 
Projectilb ; Rdpled Arms ; and the following, 
which are among the chief works on G-unnery : 

Mathemctical Tracts', Hutton’s Traeits', 
Sir Howard Douglae’ Naiiol Grunnery ; Boxer’s 
Treatise on ArtiUcry; Owen* a Lectures on Ar-> 
till&ry, from which the tables in this article 
are taken by permission; Paixhaus’ Force et 
Faiblcsse de la France ; Didion’s TraiU de 
Ballisti^e', Piobert’s TraiU cHArtillerie and 
Qours $ Aj/'tillerie. 

Gunney (Bengal.). A coarse sackcloth made 
in Bengal of the fibres of two species of cor- 
choron. Bice, saltpetre, pepper, and other ar- 
ticles exported from Calcutta are packed in 
bags or sacks made of this material ; they also 
form a considerable article of exportation. 

Gunpowder. An intimate mixture of salt- 
petre, sulphur, and charcoal, the proportions in 
the powder made for the English government 
being about 75 parts saltpetre, 10 sulphur, 15 
charcoal. The ingredients, which should he 
quite pure, are weighed out, pulverised, mixed, 
incorporated under rollers, pressed (60 to 70 
tons on the square foot), gran\ilatea, dusted, 
glazed by friction, dried, and the powder thus 
made is packed in barrels. 

The value of gunpowder consists in its con- 
taining stored up in small space substances 
which, on the temperature of the least portion 
of them being raised to about 700° Fahr., sud- 
denly expand with great force, developing at 
the same time so much heat as to augment in a 
high degree the elasticity of the gases produced. 
Gunpowder is easily manufactured, has no 
tendency to spontaneous combustion, does not 
absorb moisture readily, and by the alteration 
of the size of the grains, and of the pressure to 
which it is subjected in manufacture, can be 
made to develope its force in greater or less 
time as may be required. 

The absolute force of gunpowder has never 
yet been accurately determined ; but as much 
attention has been given lately to the subject, 
and the means of obtaining accurate results 
firom experiments are increasing, we may hope 
82 
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soon to have the point settled. The principal 

evolved on combustion have hitherto 

been supposed to be carbonic acid, carbonic 
oxide, nitrogen, &c. ; but even this point has 
been much contested ; and it has been lately 
shown by M. Melsus that at a very high tem- 
perature two volumes of carbonic acid may 
become three volumes of carbonic oxide and 
oxygen, similar changes taking place in the 
other products. 

The history of the invention of gunpowder 
is involved in obscurity, and must remain so 
until some contemporary voucher can be pro- 
duced. It was not used in Europe as an agent 
in warfare, till about 1320-1380. [Cannon.] 

Gunpowder Plot. In English History, 
the celebrated conspiracy of certain disappointed 
Roman Catholics to destroy the king, James I., 
and the two houses of parliament, by gun- 
powder, which was detected on the fourth of 
November, 1605. The story which affirms that 
by extraordinary sagacity Bing James detected 
the nature of the plot from the mysterious letter 
sent to Lord Monteagle, seems now to have 
lost all credit. It had long been remarked 
that Salisbury and Carlisle (probably before 
the scheme between themselves and their 
royal master was concerted) had claimed for 
themselves the credit of the discovery ; and it 
now appears that Lord Monteagle had been 
previously rewarded by government for mys- 
terious services, apparently rendered in the 
capacity of spy; so that it is highly probable 
that he was acquainted with the design of the 
malcontents, and that the celebrated letter was 
an invention, destined to conceal the real mode 
of discovery. Those who are anxious to study 
the Roman Catholic version of the story wUl 
find it ably detailed in the pages of Lingard 
(vol. vii ch. 1. 4to ed.). That writer seeks to 
throw the whole onus of the conspiracy on 
Cateshy, its chief promoter, and to exculpate 
Father Garnet; Mr. Jardine (in his State Trials) 
is of a different opinion. 

Gunter’s Cbain. The chain commonly 
used for measuring land. It is 66 feet or 4 
poles in length, and consists of 100 links, each 
of which is joined to the adjacent one by 
three rings ; the length of each link, including 
the connecting rings, is 7*92 inches. The ad- 
vantage of this measure consists in the facility 
which it affords for numerical calculations. , The 
English acre contains 4,840 square yards, and 
Gunter^ s chain being 22 yards in length, the 
square of which is 484, it follows that a 
square chain is exactly the tenth part of an 
acre. A square chain, again, contains 10,000 
square links, so that 100,000 square links 
are equal to an acre; consequently the area 
of a field being estimated in square links, it 
is only necessary to divide the result by 100,000, 
or to cut off the last five figures, to obtain the 
area expressed in acres. 

Gunter’s Xiine. Alogarithmic line engraved 
I on scales, sectors, &c., serving to perform the 
' multiplication and division of numbers instru- 
meutally, as a table of logarithms does arith- 
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metically. The nu’mbers are usually drawn on 
two separate rulers sliding against each other. 
In rough calculations this line affords consider- 
able facilities, 

Gunter’s Quadrant. A quadrant of a 
peculiar kind adapted to the problems of flndini 
the hour of the day, the sun’s azimuth, an< 
other common problems of the sphere. 

Gunter’s Scale. A large plane scale 
having various lines of numbers engraved 
on it, by means of which questions in navi- 
gation are resolved with the aid of a pair 
of compasses. It is usually called the G-unter 
by seamen. On one side of the scale the 
natural lines (as the line of chords, the 
line of sines, tangents, rhombs, &e.) are 
placed, on the other the corresponding loga- 
rithmic ones. 

Gunwale. Means, generally, the upper 
part of the side of a vessel or boat. 

Gurgoyle (Pr. gargouille, a water-shoot). 
In Grotbie Architecture, the water from the 
roofs of buildings was commonly made to pass 
through the mouth of ffgures shaded like ani- 
mals. These figures were sometimes ingeni- 
ously employed during the middle ages as 
vehicles for satire; and, like the carving 
under the seats of stalls, illustrate the feuds 
of the secular and regular clergy, &c. They 
also served as images of evil spirits, put to 
base uses outside the church. 

Gurbollte. A compact magnesian carbonate 
of lime, feom Gurhoff in Lower Austria. 

Gurnard or Gurnet. [Tnio-nA.] 

Gutta PercHa. This important article, 
the uses of which in arts and manufactures are 
rapidly increasing, is the produce of a large 
forest tree (Jsonandra Gutta^ Nat. Ord. 8afo- 
taoeas) growing in the mountains of Singapore, 
and in the forests of Johore at the extremity of 
the Malayan Peninsula, and in Borneo ; it is 
plentiful at Sarawak, where it is called Niato ; 
it is also supposed to abound on the clusters of 
islands to the south of Singapore, _ The gutta 
percha appears to separate from the juice or sap 
of the tree in the same way as India-rubber, 
and its general properties in regard to solvents 
and to toe produete of destructive distiUation 
resemble those of caoutchouc. At common 
temperature gutta percha is somewhat hard and 
very tough and unyielding ; but when immersed 
in boiling water it softens so as to admit of 
being beaten into a mass and moulded into any 
requisite shape, and on cooling it resumes its 
hardness. In very thin films it has a pale 
yellow or pinkish tinge, but generally occurs in 
brown or blackish lumps or masses, of a some- 
what mottled appearance upon the cut surface, 
and translucent at the edges. When softened 
it may be stretched into slips which, do not 
recover their former shape when the force is 
withdrawn, but retain a kind of leathery plia- 
bility on cooling. When heated to about 360° 
gutta percha undergoes a kind of fusion, and 
remains viscid when cold. It bums with a 
yellow smoky fiame. It is said to be obtain- 
able in very large quantities, but that from 
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the destructive mode hitherto pursued by the 
natives in obtaining it, there is a risk of its 
scarcity. It was first made known in England 
in 1843 by a communication from Dr. Mont- 
gomery to the Society of Arts. 

Guttapercha has been applied to toe manu- 
facture of cements, architectural and other 
ornaments, bookbinding, tubes, water-pipes, 
engine-hose, picture-ffames, bottles, and drink- 
ing* cups, and to the soles of boots and shoes, 
&c. &e. When blended with caoutchouc, it is 
used for a variety of other purposes. It be- 
comes highly electrical by friction. 

Gutta Serena (Lat.). [Amaubosis.] 
Guttae. In Architecture. [Deops.] 
Guttlferae (Lat. gutta, a drop^ and fero, I 
hear). A natural order of hypogynous Exo- 
gens, typical of the Gnttiferal alliance, and 
often called ClusicLoem, In that alliance they 
are distinguished by their simple Opposite 
leaves, without stipules, their symmetrical 
flowers with equal-sided petals and adaate 
beakless anthers, their sessile radiating^ stig- 
mas, and their solitary or few seeds. Lindley 
associates them with JSy^ericacetB and T&m- 
str6miaoe<8. The order contains some plants 
of great utility. 

Guttur (Lat. a throat). In Mammalogy, is 
applied to toe whole under surface of the neck. 

Gutturals (Lat. • guttur). Letters pro- 
nounced by a peculiar effort of the throat. 
Thmre are no gutturals properly so called in toe 
English language, although the guttural sound 
may often be heard in some provincial pronun- 
ciations of the letter r. Nor are there in toe 
pure French or Italian, although they are fre- 
quent in the dialects : e. g. the letter o hard (as 
in casa) has in the Tuscan a strong guttural 
sound. In the Spanish language alone, of those 
derived from the Latin, gutturals are common. 
In German, the guttural ch is largely used. In 
the Celtic languages, gh and cA are also sounded 
with much variety of ^ttural intonation. 

Guy. A rope used to swing any weight, or 
to keep steady any heavy body and prevent it 
from swinging while being hoisted or lowered ; 
also the tackle by which any fore-and-aft sail 
is held forward to prevent it gybing. 

Gybing. In Sailing, the act of going 
ibout when the wind is astern or abaft the 
)eam. It consists in bringing the ship’s head 
across the wind, when the wind exercises its 
force on the opposite side of the sail to that 
which it previously affected. 

Gyle. A large vat or cistern. The Uqmr~ 
gyle in a brewery is the water-cistern or vat. 

Gyznuaslarcli (Gr. yvfiuaoriapxos). An 
officer who had the charge of the gymnasia and 
of all matters relating to them. This was one 
of toe offices which at Athens were called 
Liturgibs [which see]. 

Gymnasium (Lat. ; Gr. yvfii/dertov). Origin- 
ally a space measured out and covered with 
sand for the exercise of athletic games. After- 
wards, among the Greeks, the gymnasia became 
spacious buildings or institutions for toe mental 
as well as corporeal instruction of youth. They 
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■were first built at Laeedsemon, whence they 
spread through the rest of Greece, ^e. into 
Italy. They did not consist of single edifices, 
but comprised several buildings and porticoes, 
used for study and discourse, for baths, anoint- j 
ing rooms, palsestras in which the exercises took | 
place, and for other purposes* Two of the 
Athenian gymnasia, viz. the Lyceum and Aca- 
demy, were rendered famous by being the 
scenes of the lectures of Aristotle and Plato 
respectively. 

The term gymnasium has descended to 
modern times. In Germany the higher schools, 
intended to give immediate preparation for the 
universities, are termed gymnasia. ' In Prussia 
the scholars undergo examination on leaving 
them : their compositions at this examination 
are sent to the minister of instruction and 
ecclesiastical affairs; and they receive testi- 
monials of fitness, No. 1, No. 2, or No. 3, ac- 
cording to their degree of proficiency. Persons 
who have fitted themselves for the universities 
without passing through the gymnasia are exa- 
mined by a committee appointed by government, 
which sits half-yearly for the purpose. 

CSryixmastics (Gr. yvfivaffriKSs). Under this 
name were comprised by the ancients all those 
games and exercises which were performed with 
the hod-y partly naked (yvfivSs) ; such as wrest- 
ling, boxing, running, throwing the quoit, play- 
ing at ball, &c. They were &st instituted at 
Lacedaemon, where they were not confined to 
men, but were also considered a necessary part 
of the education of females. In the rest of 
Greece, where they subsequently spread, they 
were also held of the highest importance, and 
as such were conducted under the superinten- 
dence of the government, and entered con- 
spicuously into the political schemes of the 
philosophers. In this respect the Greeks offered 
a remarkable contrast to their Asiatic neigh- 
bours, among whom it was considered a great 
disgrace even for a man to be seen naked. At 
Borne gymnastics were principally exercised by 
the mercenary athletes. 

Gymnodontes (Gr. yv(iv65, naked ; oSo^s, a 
tooth). The name of the family of Plectogna- 
thic fishes comprehending those which have the 
jaws protruding, and covered with a more or 
less complex layer of dense ivory substance 
serving the office of teeth. 

Gymno^ens. A name proposed by Lindley 
for the naked-seeded plants referred to the 
orders Conifers, Taxacees, Gnetacecs^ and Oy~ 
cadacess. In these plants there is no proper 
ovaiy, but the seeds are fertilised by the pollen 
coming in direct contact with the foramen of 
the ovule. They are also called Gymnosperms ; 
that is, literally, naked-seeded plants. Gymno- 
gens are largely represented amongst fossils. 

Gymnosopblsts (Gr. yvfjij/ocr6((>i<rrat^ naked 
philosophers). A sect of Indian philosophers 
who lived naked in the woods, and submitted to 
other strange austerities. They believed in tiie 
immortality and transmigration of the soul, and 
enjoyed great reputation for astronomical and 
physical science. 
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There was likewise an African sect of philo- 
sopher bearing the same name, who are said 
to have lived in JEthiopia, near the sources of 
the Nile, whose habits differed from those of 
the Indian sect, inasmuch as they lived as an- 
chorites, while the latter congregated in societies. 

Gymnospermia (Gr. yv/xv6s, and airipfia, 
a seed). An order of the Linnsean class Bidy- 
namia, in which the fruit consists of a few 
nut-like carpels surrounded by the calyx, in- 
stead of being enclosed in a capsule, as in the 
rest of the order. The Labiatm are illustrations, 
but such seeds are not strictly naked. 

Gyznnotus, or rather Gymuonotua (a 
word coined from Gr. yvfj.vSs, naked., and z/£tos, 
thi hack). The name of the genus of electric 
eels which are found in the fresh waters of 
South America : they have a median fin extended 
along the belly, but non e on the hack. Although 
to all outward appearance the gymnotus is nearly 
allied to the eel, yet, were that part of the body 
cut off which contains the nutrient, respiratory, 
and generative organs — all the parts, in fact, 
which are essential to the existence of the gym- 
notus as a mere fish — it would present a short 
and thick-bodied form, very different from that 
of the eel. The long electric organs are tacked 
on, as it were, behind the true fish, and thus 
give the gymnotus its anguilliform body. The 
backbone and muscles are of course coextended 
with the electric organs for their support and 
motion ; and the air-bladder is continued along 
the produced electrophorous trunk, to give it 
convenient specific levity. Two long dorsal 
nerves are continued from the fifth and eighth 
cerebral nerves for ordinary sensation and mo? 
tion. The spinal chord is continued along the 
vertebral column, for the exclusive supply of 
the electrical organs. These organs are four in 
number ; two very large above, and two small 
ones below. The electricity discharged from 
them decomposes chemical compounds, produces 
the spark, and magnetises iron, as does that of 
the torpedo. But the magnetising power seems 
to be relatively weaker, while the benumbing 
shock communicated to other animals is stronger 
than in any other electric fish. 

Gyn. In Artillery, a machine for mounting 
and dismounting ordnance from their carriages, 
&c. There are triangle and Gibraltar gyns in 
our service. [Dereick,] 

Gyn TacUe. A system of pulleys con- 
sisting of a double and triple hloc^ the stand- 
ing end of the fall being made fast to the 
double block, which is movable. It increases 
the power fivefold. 

Gyneeceum (Gr. yvvaiK^v). In ancient 
Greek Architecture, the portion of a dwelling or 
a public building set apart for the occupation, 
or for the exclusive use, of the female sex. 

GxN-jECEUM. In Botany, a term invented by 
Beeper to denote that organ commonly called 
the pistil : it may he understood to signify the 
female apparatus in plants. 

Gynaecocracy (Gr. yvvaiKOKpwrta). A term 
sometimes used to indicate that state in 
which women are legally permitted to assume 
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the reins of government. It is used by "way of 
contradistinction to the Salic law, vpMch pre- 
cludes them from the privilege of soverdgnly. 
There are only five states in Europe to which 
the operation of the SaHe law does not extend — 
England, Eussia> Spain, Portugal, and Denmark. 

Crynaeooiiomi or Crynsecocosmi (Gr. 
yvvaiKovSfi.oi, ywaiKOKSa-fiot). Athenian officers, 
who seem to have acted as a sort of police in 
repressing excesses whether committed by men 
or women. But the time of their institution 
and the precise nature of their duties are not 
clearly ascertained. 

Crynandrla (Gr. yvvii, and hv^p, a male). 
The name of one of the dasses in the sexud 
system of Linnaeus. Its character is to have 
the stamens, style, and stigma consolidated into 
a body, called a colvmn. The class chiefly 
consists of the plants now named OrcUdaoeoiis. 

Gynandroas. In Botany, plants of which 
the structure is referred to the Linnaean class 
Gynandria ; i. e. which have the stamens, style, 
and stigma consolidated into one common body, 
called the colvmn. 

Gynobase (Gr. yvp^, and ^dcris, a hose). In 
Botany, the growing point inserted between the 
base of carpels in a conical manner, so as to 
throw them into oblique position. Such carpels 
are gynobasie ; they have basilar styles which 
are enlarged and cohere in the centre. The 
Borage is an example of this structure. 

Gynopbore (Gr. and <(>4pu, 1 hear). 
In Botany, the stalk sometimes developed at 
the base of the ovary within the calyx, as in 
the Passion-flower and the Caper-tree. 

Gynostemium (Gr. ywb, and ar'fip.mv, a 
stamen). A terminvented by Richard to deiiote 
the column of an Orchidaceous plant. It is a 
combination of a filament and a style. 

Gsrpogrerantts (Gr. a vuUwre, and 
yipavos, a crane). The name was invented by 
Illiger for a most singular genus of Accipitrine 
birds, in which the structure of the bird of 
prey is modified by a lengthening of the l^s 
and neck to adapt the species to combat witii 
and destroy the most poisonous of the Serpent 
tribe. The instincts of the gypogeranus, or 
secretary bird, as it is termed, correspond 
with its structure, and it preys principally on 
serpents ; not refusing, however, hzards, or 
even insects. The bill is shorter than the 
head, curved nearly from its base, not toothed; 
the wings are armed with a short, strong, and 
obtuse spur ; the feathers are continued down 
the long tibia to the tarsal joint, covering the 
front but not the back part of it; the toes are 
short, but strong ; the anterior ones united by 
a membrane at the base.. Species of the secre- 
tary vulture inhabit the Cape, the Gambia 
coast, and the Philippine Islands. The Cape 
secretary (Gypogeramts serpentarius) lives in 
pairs, builds on high trees, and runs with con- 
siderable swiftness. 

Gypsies. The history of this strange nation 
of vagrants has been illustrated by the labours of 
several German, writers, particularly Grellman 
(Bistorical Inquiry respecting the Gypsies, 
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tmnslated into English by Eaper, 1787) and 
I Bischoff (^German and Gypsy Dictionary). 
j Their English name is said to be a corruption 
of the -wordi Egyptian: the Prench cah them 
j Bohemians ; but the names hy which they are 
I most widely known throughout Europe are, the 
j German Zigeuner, Russian Tzigan, Italian Zin- 
■ garo, Spanish Gitano, Turkish CMnganeh—'^ 
apparentiy varieties of the same distinctive 
appellation. Their origin has long been a sub- 
ject of curious but unsuccessful antiquarian 
research. In Western Europe, they made their 
first appearance early in the fifteenth century, 
under a leader who styled himself the Duke of 
Lower Egypt : fortune-telling and thieving were 
then, as now, their predominant occupations. 
They were at that time treated as" heathens and 
sorcerers, and the most severe laws were re- 
peatedly enacted against them. At present 
they are found not in Europe only, but in 
Asia Minor,_ . Egypt, Turkey, &e., forming 
everywhere a distinct race. In Germany, 
as weU as England, they profess various trades, 
as itinerant horsedealers, smiths, farriers, &c. ; 
but they have never been reclaimed in any 
number to settled occupations. In England 
their most ordinary haunts are in the mid- 
land and southern counties, whither they are 
invited by the abundance of green lanes, downs, 
forests, or chases. They possess a language of 
their own ; and are apparently destitute of re- 
ligion, although in most countries professing 
that of the people among whom they dwell. 
(Marsden On the Language of the Gypsies: 
Hoyland’s Swrvey, 1816 ; Quart. Rev. vol. 
Iv. ; Sorrow’s Accoim to/ the Gypsies of Spain.) 

The ancient severe statutes against these 
people have been repealed, and they are now 
only punishable as vagrants by the 6 Geo. IV. 
e. 83 s. 4, amended by 1 & 2 Viet. c. 38. 

Gypsum. This is one of the many 
synonyms of native sulphate of lime. The 
varieties of it will be found described under their 
respective names, such as Selenite, SaUn Spar, 
and Mahaster, As a rock, it is less common 
■than most other substances that form distinct 
rock-masses, and is generally associated •with 
marls and -with, rock-salt. It is sometimes 
applied as a top-dressing to clover and legu- 
minous crops, but has lately fallen into disuse. 

Gyrate (Lat. gyratus). In Botany, a term 
applied to bodies which are curled inwards like 
a crozier, as the young undeveloped fronds of 
Perns. 

Gyration (Lat. gyms, Gr. yvpo?, a circle). 
In Mechanics, this term is synonymous "vpith 
rotation. In combination with other words, 
hovrever, the term gives rise to several tech- 
nical erpressions which require a brief ex- 
planation. A centre of gyration is a point 
within a body such that if the whole mass 
were concentrated therein, the moment of in- 
ertia with respect to the corresponding acAs of 
gyration would remain unaltered. The circle 
described by such a point is called a circle of 
gyration, its radius the radius of gyration. 
Calling the latter x and denoting by dm the 



GYBATION, ELLIPSOID OF 
mass of any element at the distance r from the 
axis, then M being the total mass of the body 

equal to^ / we have ssj where the 

integration is to be extended to all points of 
the body. The principal radii of gyration of 
a body with respect to any point are the radii 
of gyration with reference to the three principal 
axes through that point. An ellipsoid whose 
axes coincide in direction with those of the 
principal axes, and in magnitude with the 
coiTcsponding radii of gyration, is called the 
ellipsoid of gyration. 

Gyration, iSUipsoid of, [Inertia, Mo- 
ment of; PiONCiPAr. Axes.] 

G 3 r]renoepbala (Gr. 70 pos, and iyK^aXos, 
brain). A suh-elass of Mammalia, consisting 
of those orders in which the superficies of the 
cerebrum is folded into ^ri or convolutions, 
while the hinder lobes project over more or less 
of the cerehellum, and the olfactory lobes are 
covered. Those traces of affinity to the Ovi- 
parous suh-hingdom which the Lyencephala and 
Lissmcephala present are absent in these animals. 
With the exception of the Elephants, the blood 
from the head and anterior limbs is returned to 
the right auricle by a single preeaval trunk. 
The orders Quadrumana, Carnivora, Artiodao- 
tyla, P&rissodactyla, I^roboscidea, Toxodontia, 
birenia, and Cetacea, belong to this suh-elass. 
The mammalian modification of the vertebrate 
type attains its highest physical perfections in 
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the Gyrencephala as manifested by the bulk of 
some, by the destructive mastery of others, by 
the address and agility of a third order ; and 
through the superior psychological faculties 
which are associated with the higher develope- 
ment of the brain, the Gyrencephala afford those 
species which have ever formed companions and 
servitors, and valuable sources of wealth and 
power, to mankind. 

Gyrfklcon. [Ierfalcon.] 

Gyrl (Lat. ; Gr. yvfios). In Mammalogy, the 
annular series of scales in the tails of certain 
quadrupeds. 

Gyrinus (Lat. ; Gr. yhptvos, a tadpole). The 
water flea. 

Gyrodus. A fossil fish of the family of 
Pyenodonts. It occurs in the oolite of Baden. 

Gyrogonites (Gr. yvpos, and ySvos, seed). 
Bodies found in fresh- water deposits ; originally 
mistaken for small shells, but afterwards ascer- 
tained to be the seed-vessels of plants of the 
genus Chara. 

G^osoope (Gr. yvpos, and (fKOTriw, I look). 
An instrument for illustrating the composition 
and resolution of rotations. It consists essen- 
tially of a disc which rotates around the dia- 
meter of a ring which itself rotates around the 
diameter of a second ring. 

Gyrose (Lat. gyrus, a circle). In Botany, 
a term applied to bodies which are bent back- 
wards and forwards, like the anthers in Cucur- 
bitaceous plants. 
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K» An aspirate of the guttural kind, used 
in most modern and ancient languages. The 
claims of h to be regarded as a letter have been 
denied by many grammarians ; and certainly, 
when it is remembered that the sound of this 
letter is ;^roduced by a mere emission of the 
breath, wnthout any conformation of the organs 
of speech, this opinion would seem well founded. 
There are others, however, who insist that 
there is no feature in the sound or (qualities of 
this letter which it does not possess in common 
with some other consonants, and, consequently, 
any attempt to invalidate its claim to the dis- 
tinction, militates equally against them. The 
figure H was used by the Greeks to signify the 
aspirate, until about the fifth century before 
Christ. After that time it was gradually aban- 
doned in Greek writing, while its use was still 
preserved by the Latins. In the former lan- 
guage it was superseded by the small mark 
called the spiritiis asper (*), which was placed 
above the letter to which the aspirated sound 
was to he ^ven. In many Latin words the 
letter s represents the Greek aspirate, as sub 
for sal for Sas, sex for ef, septem for kwrd, 
serpo for &c. As an abbreviation, h 
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was used by the Latins for homo, hseres, and 
bora ; and as a numeral it expressed 200. 

H. In Music, the designation given by 
the Germans to the note B ft ; their B being 
equivalent to the English Bb . 

Habeas Corpus (Lat.). In Law, the title 
of a writ, of which there are several kinds. 
Habeas corpus ad respondendum is to remove 
a prisoner, confined by the process of an inferior 
court, in order to charge him with a new action 
in a court above. Habeas corpm ad sulgicien- 
dvm is a high prerogative writ, directed to a 
person detaining another, and commanding him 
to produce the body of the prisoner. This is 
the writ which, by stat. 31 Ch. 11. c. 2, must 
be granted on application of any party com- 
mitted and charged with any crime except 
treason or felony; or, if charged with those 
CTimes, having been acquitted or not tried on 
the second term or session after his commit- 
ment. It had been held that this writ issued 
from the superior courts in England to all the 
foreign dependencies of the crown; but by 
25 & 26 Viet. c. 20 this power is abolished 
as to colonies having courts able to issue the 
writ. 
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Habere Facias Possessionem (Lat)- In 
Law, a judicial writ, whidi lies where one has 
recovered a term of years in action of ejectment 
to put him into possession. 

Habere Facias Selsinam. A judicial 
writ to give seisin of a freehold estate recovered 
by ejectment or other action. 

Habergeon (Pr. haubergeou). A small 
short hauberk. [Hattbbek.] 

Habzelia. The plants now referred to this 
genns of Anonaom were formerly placed in 
Xylopitty and are by many retained there. ^ H, 
tBthio'picay the Ethiopian Pepper, is a tall shrub, 
with egg-shaped leaves, downy beneath, and 
bearing pod-lUce carpels, as thick as a qnill, 
and a couple of inches long, which are ^ed 
and used instead of pepper. Other species 
possess similar pungent and aromatic properties. 

HaoSc. A name given to the rows of (a:ade 
bricks, as they are exposed in the field to dry. 

Hackle. A board set with sharp iron spikes 
for combing or pulling out hemp. 

Hackles. A term applied to the slender 
feathers, from the necks and backs of birds, used 
by fly -fishers. The most esteemed hackles are 
the duns. 

Hacknesr Coaebes (Pr. coche-a-haquen6e, 
fromhaqnen4e, a horse formerly let out on hire 
for short journeys). Vehicles for hire were first 
introduced in Prance in 1650 [Piaoeb] ; in 
England a few years earlier, and m EdinWgh 
in 1673.' *• 

Haddock. This fish, Morrhiui MgUfinus^ 
is found in the Northern Ocean, but does not i 
enter the Baltic. It makes its annual appear- | 
ance on the Yorkshire coast in December, in a 
vast shoal extending from Flamborough Head 
to the mouth of the Tyne. 

Hades (Or. also atSTjs). In Grreek 

Mythology, a word denoting the abode of the 
dead, or the god of the nether world, called 
also Pluto. The origin of the name is doubtful. 
According to Hesiod, the mortals of the brazen 
age were the first who descended to Hades. 

Hading. In Mining, the direction of a slip 
os fault. The deviation from the vertical of a 
mineral* vein is called its hade, 

Hadj (Arab.). The Mohammedan pilgrim- 
age to Mecca and Medina : whence Hadji, a 
pilgrim, or one who has performed this pil- 
grimage; Hedjaz, the holy land^ where these 
cities are situated. The most complete and 
authentic description of it is that of Burek- 
hardt, who performed it, in the guise of a Mo- 
hammedan, in 1814. It is fixed to a particulp 
lunar month, and consequently takes place in 
every season of the year. It was a custom 
long anterior to the establishment of Iste,mism, 
the famous * black stone ’ of the Caaba at Mecca 
being then the object of veneration. Every 
year a black silk stuff is now sent by the sultan 
to cover the Caaba. There axe usually five or 
six caravans; from Syria, Egypt, Barhary, the 
East, and the North. In 1814, the number of 
pilgrims was about 70,000, and this was con- 
sidered small. The pilgrims through seve- 
ral ceremonies at Mecca, of which the principal 
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are the towaf or pocession round the Caaba, 
and drinking of the well Zemzem ; they then 
proceed to the summit of the hill A1 Akaba; 
and lastly to Medina, the plaee of the prophet’s 
burial. (Burekhardt’s Travels in AraUa, 1829 ; 
Quart. Eev. vol. xlii. : see also the travels of 
Captain Burton, who succeeded in visiting the 
holy city in disguise.) 

Heemacbrome (^Grr. af^uce, hhod, and 
colour). The colouring matter of the blood: 
called also hcematosyn. 

Heemacrymes (Grr. and npvfiis, cold). 
A name by which Latreille designates the ani- 
mals with cold blood. 

Haemal Arcb (Gir. cdfia). That part of the 
vertebra or primary segment of the skeleton 
which encompasses the main axis, or its pro- 
longations, of the vascular system. It is si- 
tuated opposite the neural arch, and, except in 
man, is inverted and beneath the centrum. 

Haemapopliysis (Gr. atfici, and oLir64iv(ris, 
process). The autogenous vertebral elements 
which close or form the haemal arch. In the 
human thorax they close the arch, as cartilages 
of the ribs, with the add of a haemal spine or 
sternal hone; in the Saurian tail they form, 
with the spine, the entire haemal arch. 

Heematemesls (Gfr oTauz, blood, and ^fjxais, 
vomiting). Vomiting of blood from the stomach, 
generally prec.eded by weight and uneasiness 
about the region of the stomach, and unaccom- 
panied by cough and the other symptoms of 
hrnnogtysis. 

Heematherms (Gr. and heat). 
The name given by Latreille to the animals 
with warm blood. 

Haematics. Medicines presumed to act 
especially upon the composition of the blood. 

Haematine at/Aa). The colouring prin- 
ciple of Logwood. 

Haematinlcs. Medirines which tend to 
iuOTease the proportion of the colouring globules 
of the blood. Certain preparations of iron are 
supposed to- belong especially to this class. 

Haematite. Native oxide of iron: its 
streak and powder are blood-red. It occurs 
in Cumberland, where it is used in the manu- 
facture of steel 

Haematocele ( Gr. cdfia, and /ri? An, a tzmour) . 
A tumour arising from extravasated blood, 

Haematocrya (Gr. at/io, blood ; Kpios, cold). 
This class has been proposed by Professor Owen 
to include the groups of animals commonly 
termed fshes and reptiles. ‘ The conformity of 
pattern in the arrangement of the bones of the 
outwardly weU-ossified skull in certain fishes 
with well-developed lung-like air-bladders, e.g. 
Tolypterus, Leyidostms, Sturio, and in the 
extinct reptiles Archegosaurus and Lahyrintho- 
don ; the persistence of the notochord {chorda 
dorsalis) in Archegosamus, as in Sturio \ the 
persistence of the "notochord and bronchial 
arches in Archegosaurus and Lepidosiren ; the 
absence of oempital condyle or condyles in 
Archegosavff'us, as in Lepidosiren ; the presence 
of teeth with the labyrinthine interblending of 
dental tissues in Dendrodus, Lepidosteus, and 
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Archegosam'us, as in Labyrintliodon ; the laige 
median and lateral throat-plates in Arehego- 
saxims, as in Megalichthys, and in the modem 
Ashes Arapaima and Lepidostens ; all these 
characters point to one great natural group, 
remarkable for the extensive gradations of 
developement linking and blending together' 
piscine and reptilian characters within the 
limits of such gi’oup. The salamandroid (or so- 
called sauroiA Ganoids, e.g. Lepidostens and 
Polypterus, are the most ichthyoid, the Laby- 
rinthodonts are the most sauroid, of this an- 
nectant group ; the Lepidosiren and Archego- 
saurus are intermediate gradations, one having 
more of the piscine, the other more of the 
reptilian character. Archegosaurus conducts 
the march of developement :from the fish proper 
to the labyrinthodont type; Lepidosiren con- 
ducts it to the perennibranchiate or modern 
batrachian type. Both forms expose the arti- 
ficiality of the ordinary class distinction between 
Pisces and Reptilia, and illustrate the naturality 
of the wider class of cold-blooded vertebrates, 
which I have called Hsematocrya. The corre- 
lative group of warm-blood animals is termed 
Hsematotherma.’ Professor Owen is ‘ unable to 
define any adequate boundary for dividing cold- 
blooded air-breathing vertebrates into two 
distinct classes of Batrachians and Reptiles,’ 
and he is as little able to point out a character 
dividing the air-breathing from the water- 
breathing Hmmatoerya, the Reptiles from the 
Pishes. The following is the classification 
proposed : — 

A, Subclass Reptilia. 

Order 1. Bairaohia, 

Pam. : Anoura, TJrodela. 

Order 2. Ohdmia, 

Pam. : Terrestria, Paludinosa, Pluviaiia, 
Marina. 

Order 3. Ophidia. 

Pam. : Crotalidae, Colubridse, Hydro- 
phidas. 

Order 4. Lacertilia. 

Pam. : Ohameeleontidse, Geckotidge, Tgua 
nidi®, Varanidse, Teidse, Lacertidae, 
Ohalcidse, Scincidse. 

Order 6. Crocodilia. 

Pam,: Procselia, Opisthocselia, Amphi 
cselia. 

Order 6. Binosauria. 

Pam. : Herbivora, Carnivora. 

Order 7. Thecodontia, 

Order 8. Pterosauria. 

Order 9. Anomodontia. 

Pam. : Dicynodontia, Cryptodontia^ Cy- 
nodontia. 

Order 10. Bauropterygia. 

Pam. : Plesiosauria, Simosauria. 

Order 11. Ichthyopterygia. 

Order 12. Labyriniho&ontia. 

Order 13. Ganocepheda, 

B. Subclass Pishes. 

Order 14. Piagiosiomi. 

Pam. : HTOodontidee, Cestraciofitidae, 
Notidanidae, _ Spinacidse, SoyUiidse, 
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Nictitantes, Lamnidse, Alopecidse, 
Scymniidse, Squatinse, Zygaenidse, 
Pristidse, Rhinobatidse, Torpedinidae, 
Eaiidse, Tiygonidse, Myliobatidse, 
Cephalopterid^. 

Order 15. Holocephali. 

Pam. : Chimeeroida, Edaphodontidse. 
Order 16. Protopt&n. 

Pam. ; Sirenoidei. 

Order 17. PiacoganoiAd. 

Order 18. GanoiAeL 
Pam. : Salamandroidei, Pycnodontidae, 
Lepidoidei, Sturionidse, Acantliodei, 
Bipteridse, Cephalospidse. 

Order 19. Lophohranchii. 

Pam. *. Hippocampidse, Syngnathidae. 
Order 20. Plectognathi. 

Pam.: Balistinge, Ostradones, Gymno- 
dontes. 

Order 21. Acanthopteri. 

Pam. : Percidae, Sclerogenidse, Sciaenidae, 
Labyrinthobranchii, Mugilidae, Nota- 
canthidae, Seomberidae, Squamipennes, 
Taenioidei, Thentyidae, Pistmaridae^ 
Gobiidae, Blenniidae, Lophiidae. 

Order 22. Anacanthini. 

Pam. : (Apodes) Ophidiidae, (Thoraciei) 
Gadidae, Pleuronectidae. 

Order 23. Pharyngognathi. 

Pam. ; (Malacopterygii) Scomberes-. 
oxidae, (Aeanthopterygii) .Chroniidae, 
Cyclolabridae, Otenolabridae. 

Order 24. MadacopUn. 

Pam. : (Apodes) Symbranchidae, Murae- 
nidae, Gymnotidae, (Abdominales) 
Heteropygii, Clupeidae, Sahnonidae, 
Scopelidae, Characini, Galaxidae, Eso- 
cidae, Mormygridae, Cyprinodontidae, 
Cyprinidae, Siluridae, 

Order 25. Bermopteri. 

Pam.: Amphioxidae. 

Order 26. Cyolostomi. 

Pam. : Myxinidae, Petromyzontidae. 

Heematology (Gr. aTjua, and X^^yoy). The 
doctrine of the blood. 

nsematosine (Gr. a?ua). The red colouring 
matter of the blooL 

Hsematoxyline. The colouring principle 
of the wood of the Hmnatoxylon campechianum 
or logwood. 

Bcematoxylon (Gr. a?/ua, and wood). 
The Logwood-tree, JS. mmp^chianwm^ is one of 
the most useful and important of dye woods. 
It forms a tree of about forty feet high, the 
smaller branches covered with white h^k and 
often spiny, the leaves pinnate with few small 
leafiets, and the flowers yellow in axillary ra- 
cemes. It belongs to a peculiar group of Le- 
guminous plants called Cmscdpinie^^ and is a 
native of the bay of Campeaehy in Yucatan. 
The wood is of a deep dull brownish red, and is 
imported in logs of about three feet long, 

Heeznaturia (Gr. al^ua, and odpov, ttnne). 
A discharge of bloody urine. 

Baemodoraceae (Haemodorum, one of the 
genera). A natural order of Endogens of the 
Narcissai alliance, principally inhabiting New 
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Holland. They differ from AmarylMda^m in 
their flowers and equitant leaves ; from IridoGees 
in their stamens, and in their anthers bursting 
inwards. They are curious, but not useful or 
beautiful plants ; except in the case of Anigox- 
anihus^ a genus containing some striking herba- 
ceous species. 

Heemoptysls (Gh?. aT/ia, blood, and irr^w, 
I sjpii). The coughing up of blood, sometimes 
produced by fulness of the blood-vessels of the 
lungs, or by the rupture of blood-vessels as a 
consequence of ulceration. It is distinguished 
from blood coming from the stomach by its 
usual florid colour : the latter is generally black- 
ened by the acid, and often mixed with the 
contents of the stomach. The age at which 
this disease commonly shows itself is from fif- 
teen to flve-and-twenty, and it is sometimes 
brought on by violent exercise or a fit of 
coughing. It is not very uncommon as a 
symptom of suppression of some natural eva- 
cuation; and when unattended by symptoms 
of consumption and constitutional cough, and 
occurring in persons otherwise strong and 
healthy, it is often not dangerous. Bleeding, 
aperients, acids, diaphoretics, nauseants, and 
oecasion^y the exhibition of small doses of 
sugar of lead and of styptic astringents, are 
the remedies usually resorted to. 

Haemorriiagrd (Gr. alfwp^ayja, from at/uMc, 
and itiiyvvfju, 1 break), A blee^ug or flow of 
blood. This may arise from two causes ; either 
a foil state of the vessels, or plethora, when it 
has^ been called actim hemorrhage ; or from a 
debilitated state of the vessels, or of the system 
generally, when it is called passive heemorrhage. ' 
When haemorrhage occurs from either of these 
causes, it usually requires methods of treat- 
ment adapted to the particular case. Where 
haemorrhage is the consequence of wounds, the 
bleeding vessels must be secured by ligature ; 
or where this cannot be done, styptics are 
applied. 

Koemorrliolds (Gr. from aTfjm, 

and ^4a>, I flow). Tumours of the veins of the 
rectum, constituting the disease commonly 
called jpiles, 

Beereslarcli or Kereslaroli (Gr. clp^trl- 
apxos). In Ecclesiastical History, the founder 
of an heretical sect. [Hebbsy.] 

Kaeretlco Cem'burendo (Lat.). The title 
given to the writ which ordered the execution, 
by burning, of persons delivered over by the 
spiritual to the secular court for heresy. 

Kagrfisli. A vernacular name for a species 
of cyclostomous fish, called Mgseine glutinosa, 
and Gasirobranchus ccecus, by ichthyologists. 

Kagiograplia (Gr.). The Holy Scriptures. 
The term is also applied to histories or legends 
respecting the lives and actions of the saints. 

Baidingrerlte. A double sulphide of anti- 
mony and iron, named after Haidinger. 

Kail (Ger. hagel). . Hail occurs chiefly in 
spring and summer, not unfrequently accom- 
panied with thunder. It is formed of rain con- 
gealed by cold in the u;pper regions of the atmo- 
sphere. On an attentive examination of their 
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interior structure, hailstones are usually found 
to contain an opaque nucleus of a spongy or 
porous texture, resembling hardened snow, sur- 
rounded by a layer of ice of greater or less trans- 
parenej^. Sometimes several transparent layers 
are distinguishable, and sometimes the lajrersare 
alternately transparent and opaque. Hailstones 
have also been observed having a radiating 
structure. Their form varies greatly; in gene- 
ral it is roundish, but sometimes pyramidal, 
angular, or even thin and flat, with irregular 
surfaces. The usual size of hailstones is about 
an eighth to a quarter of an inch in diameter ; 
but they are frequently of much greater mag- 
nitude, and instances are on record in which 
the dimensions would appear incredible, if they 
were not attested by observers of known cha- 
racter. Halley relates that on April 9, 1697, 
there fell in Flintshire hailstones wMch weighed 
5 ounces. On May 4, 1697, Kobert Taylor, in 
Hertfordshire, observed hailstones which mea- 
sured 14 inches in circumference; that is, about 
4inches in diameter. Parent, on May 15, 1703, 
found them at Iliers as large as his fist On 
July 11, 1753, at Toul, some were collected by 
Montignot measuring 3 inches in diameter. 
Volta affirms that on the night of August 19, 
1787, in a hailstorm which ravaged the city 
of Como and its environs,' some of the stones 
were found to weigh 9 ounces. In the terrible 
hailstorm which traversed the whole of France 
and the Netherlands on July 13, 1788, M. 
Tessier relates that hailstones were picked up 
which weighed 8 ounces. And Hr. Noggerath 
informs us that on May 7, 1822, hailstones fell 
at Bonn, weighing from 12 to 1 3 ounces. From 
such accounts we may form some idea of the 
destruction occasioned by a severe hailstorm in 
a cultivated country. 

Of the different circumstances accompanying 
a fall of hail, the following are the most re- 
markable : Hail usually ^ precedes storms qf 
rain, sometimes accompanies them ; but never, 
or very rarely, follows them, especially if the 
rain is of any duration. The time of its con- 
tinuance is always very short, generally only a 
few minutes, and very seldom so long as a 
quarter of an hour. The quantity of ice which 
falls from the clouds in so short a time is pro- 
digious, the ground being sometimes covered 
with it to the depth of several inches. The 
douds from which hail is precipitated appear 
to be of very considerable extent and depth, 
as they produce a great obscurity. It has been 
remarked that they have a peculiar grey or 
reddish colour, and that their lower surfaces 
present enormous protuberances, while their 
edges exhi bit deep and numerous indentations. 
TTfl-il is always accompanied with electric phe- 
nomena. 

Various hypotheses have been proposed to 
explain the physical cause of hall, and the phe- 
nomena by which it .is accompanied ; but not- 
withstanding all that has been written on the 
subject, the theory of hail is still involved in 
great obscurity. 

Bair (Ger. haar). The characteristic co- 
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vering of the Mammiferous class of animals. ! 
It consists of slender more or less elongated, 
homy>fOlaments, secreted by a matrix, consisting 
of a conical gland or bnlb, and a capsnle, which 
is situated in the mesh-work of the corium or 
true skin. The hairs pass out through canals 
in the corium, which are lined by a thin layer 
of cntide adherent to the base of the hair : the 
straightness or curl of the hair depends on the 
form of the canal through which it passes. 
Spines, bristles, fiir, and wool are all modifica- 
tions of hair, having the same chemical compo- 
sition, mode of formation, and general structure- 

In the spines of the porcupine the hulb se- 
cretes a fluted pith, and the capsule invests it 
with a homy sheath, the transparency of which 
allows the ridges of the central part to be seen. 
In the spines of the hedgehog the spine-like 
whiskers of the walrus, and the bristles of the 
hog, the twofold structure of the hair is very 
conspicuous; but in the finer kind of hair, as 
of the human head and beard, the central pith 
can only be demonstrated in fine transverse 
sections viewed with a microscope. Some kinds 
of hair, as of the human head, and that of the 
mane and tail of the horse, are perennial, and 
grow continuously by a persistent activity of 
the formative cajpsule and pulp ; other kinds, as 
the ordinary hair of the horse, cow, and deer, 
are annual, and the coat is shed at particular sea- 
sons. In the deer the horns are shed contem- 
poraneously with the deciduous hair. 

Many quadrupeds, especially those of cold 
climates, have two kinds of hair : a long and 
coarse kind, forming their yisible external co- 
vering ; and a shorter, finer, and more abundant 
kind, which lies dose to the skin, and is called 
/ur. It is one of the processes in the arts to 
remove the coarse hair, and leave the for at- 
tached to the dried skin, as in the preparation 
of seal-skin, &c. The peculiar characteristic of 
w»ol, and that .on which its valuable qualities 
chiefly depend, is the serrated character of its 
surface, arising from its structure, which con- 
sists of a series or succession of inverted cones, 
the base of each being directed from the root of 
the woolly fibre, and receiving the apex of the 
succeeding cone. It results from this structure 
that the pressure to which the workman sub- 
jects the wool in moving it backwards and for- 
wards, brings the fibres together and multiplies 
their points of contact The a^tation gives to 
each hair a progressive motion towards the 
root, and the serrations of one hair fix them- 
selves on those of another hair which happens 
to have its root turned in the opposite direction, 
and the mass at length assumes that compact 
form which is termed fiUed wool The micro- 
scope has likewise demonstrated various other 
remarkable modifications in the form of the hair 
in different quadrupeds. In the mole, for in- 
stance, each hair is alternately constricted and 
expanded fiom its root to its apex, whereby it 
readily assumes any position, and lies fiat and 
smooth, either towards the head when the little 
buCTOwer is retrograding in his suhterraneous 
gaUeries, or in the contra-iw direction when 
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moving forwards. The organisation of the hair 
is such as to allow of its undergoing certain 
changes when once formed, according to the 
state of health and general condition of the 
rest of the frame. Some of the lower animals, 
as the Alpine hare, are subject to periodical 
change of colour of their fur, hy which it is 
made to harmonise with the prevailing hue of 
the ground which they habitually traverse. 

The chemical properties of hair were first 
pointed out by Mr. Hatchett, in his paper in 
the PM. Trans, for 1800. It chiefly consists 
of an indurated albumen, and when boiled with 
water it yields a portion of gelatine. Soft 
flezdble hair, which easily loses its curl, is that 
which is most gelatinous. Vauquelin discovered 
two kinds of oil in hair : the one colourless, and 
in all hair ; the other coloured, and imparting 
the peculiar tint to hair. Blade hair also con- 
tains iron and sulphur. 

JTair, Colour of . — The prevalent popular 
belief that the hair of persons under strong 
emotions of grief or terror undergoes a change 
of colour, does not aj^pear to rest on any sure 
foundation. Haller, in his Momenta Thysio- 
logics, refers to eight authorities for examples 
of such changes, admitting that under the 
influence of impaired health such a change may 
take place slowly. The case of Marie Antoinette 
comes under the condition admitted by Haller, 
Had it been possible for mental emotion, whether 
of terror or of grief, to render hair suddenly 
grey, surely in the queen's case th'echange should 
have been witnessed at an earlier period than 
that of the arrest of the royal family in their 
attempt to leave France. No authentically 
recorded instance of such chainge has been as- 
certained to take place amongst men prema- 
turely worn out in various climates, or amongst 
soldiers engaged in an active campaign amidst 
all the dangers and horrors of war. The Tra^is- 
aotioTis of the Boyed Society, extending over 200 
years, do not contain an instance of such change 
in the colour of the hair ; a circumstance op- 
posed to the conclusion that it ever took place, 
for had it ever been undoubtedly witnessed, it 
is not likely it would have remained unde- 
scribed. (Dr. J. Davy, British Association, 
1861.) 

Hair Pencils. A term applied by artists 
to the small brushes used in painting, and 
often termed cam^s hair pencils; they are 
composed of fine hairs, especially of the martin, 
ba^er, minever, polecat^ &c., and are mounted, 
when small, in quills; but when lai^er, in 
tinned iron tubes. 

KaJlr Salt. Efflorescent sulphate of mag- 
nesia. 

Hair Trigger. [TniGGEU.] 

Hair's Breadtb. The forty-eighth part of 
an inch is sometimes so called. 

Hairs. In Botany, minute transparentfilifoim 

E rocesses, composed of .cellular tissue more or 
5SS elongated and arranged in a single row. 
They spring from the surface of plants, appear 
always to have a circulating system, and pro- 
bably act both as absorbents of moisture and 
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protectors of tlie surface in wMch they grow. 
Many sorts are distinguished, the principal of 
which are the secreting or glandular hairs, which 
are composed of cellules that are -visibly distended 
either at the apex or base into receptacles of 
fluid ; and the lymphatic, which consist of tissue 
tapering gradually from the base to the apex. 

KairbelL The Campanula rotimdifoUa, a 
■wild flower common in chalky pastures and 
wastes. The name is sometimes written Hare- 
bell. If is the Blue-beU of Scotland. 

Halberd or Halbert (Mr. Wedgwood con- 
nects this word with the Swiss halm, a handle^ 
and Ger. barte, a broad ajce). An offensive 
weapon, consisting of a long pole or shaft, with 
a steel head somewhat in the form of an axe, 
■with a spike or hook at the back. It*was mudi 
used in the English army in the sixteenth cen- 
tury, and gave its name to troops called 
diers, to whom was confided the defence of the 
colours, with other special duti es. It is now rarely 
to he met with except in some boroughs in Scot- 
land, where it is used by the ci-vic officers who 
attend the magistrates on public occasions.. 

Halcyon* [Axcnno.] 

Halcyon Says* A naine given by the 
ancients to the seven days that precede and 
follow the winter solstice, from the circumstance 
of the halcyon or alcedo selecting that period 
for incubation. While this process was going 
on, the weather was generally remarkabm for 
its cal:^ness,‘ and hence the e^mressiou has 
passed into a proverb, signifying days of peace 
and tranquillity. 

Halcyonldee (Or. hKKvdv^ a hinqfisher). 
The family of Eissirostral birds, having the 
kingfisher as the type. 

Half-n|.oon. In Eortifieation. [DsMiL-urrE; 
EAvniiiBr.] 

Half-pay. In the Army, is granted as a 
remuneration for past military services, either 
to an officer who retires altogether from active 
duty after twenty-five years’ service, or to one 
who is compelled by some exceptional causes, 
as ffil-health, reductiop of his regiment, &c,, to 
quit active service for a time. In the latter 
case the receipt of half-pay involves an ohHga- 
tion to return to duty when called upon, unless 
physically disqualified. The rates of half-pay 
are somewhat in excess of half the rates of fall 
pay. The laws concerning half-pay, its labili- 
ties and its rights, are extremely compHeated, 
and will be found at length in the War Office 
Eegulations. 

Iq the Boyal Na-vy, half-pay has more the 
nature of a retaining fee. Active employment 
is exceptional (during peace) in^ the higher 
ranks, and in the lower ranks it is frequently 
not to he had* When this is the case, the officer 
ia placed on half-pay, often for years tog^her. 
When an officer is too old for service he retires 
on half-pay, generally obtaining a step of hono- 
rary promotion. 

The charge in 1866 is : — 

For Anny half-pay . . j£342,486 

For Navy half-pay . . 698,195 

Total £1,040,681 
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Hallotidae (Gr. clAs, the sea^ and o5j, the 
ear). A family of Gasteropodous MoUusca, 
having as its type the genus HcdioUs, or the 
sea- ear. 

KaUspongrla (Gr. &K5, the sea, and <rrr6yyos, 
a sponge). The generic type of a group of 
sponges distinguished by the presence of sili- 
oious spiculse. 

Kalitherlum (Gr. &Ks, sea, and Brjpiov, 
beast). A^ genus of Sirenia, allied to the 
Manatee; its teeth were erroneously referred 
by Cu-vier to the genus Hippopotamus: It is 
found in the Miocene deposits. 

Halltus (Lat. mpoui^. In Physiology, this 
term is applied to the vapour which rises from 
newly-drawn blood, and which has a peculiar 
odour. 

Hall. [OoLiiXun.] 

Hallelfijab (Heb. praise ye the Lord^, A 
well-kno-mi doxology, derived from the Old 
Testament. It was used, among the early 
Christians, at Easter, and during the interval 
thence to Whitsuntide, 

Halliards, Haulyards, or Halyards. 
Eopes by which, signals'are hoisted. 

Kalli-te. The subsulphate of alumina found 
at Halle. 

Kallo-wmas. The time from November 1 
•fco February 2, or Candlemas, was so called. 
[All-hallows.] 

Halloyllte. A mineral named after M. 
d’Halloy. It is a hydrated silicate of alumina. 

Halo (Lat. halos, Gr. In Meteoro- 

log7j a- luminous circle or ring, usually coloured, 
surrounding the sun or moon under certain con- 
ditions of the atmosphere. Of such rings there 
are two kinds, each apparently depending on 
essentially different physical causes. The first 
are of small dimensions, their diameters being 
between 6° and 12° ; generally three or more 
concentric rings appear together, differently 
colo-ured, and presenting appearances similar to 
the optical phenomena of the rings of thin plates. 
These are usually called corones ; and they ap- 
pear either when a small quantity of aqueoxis 
vapour is diffused through the atmosphere, or 
when light fleecy clonds pass over the sun or 
moon. The second kind consists usually of a 
single luminous ring, hut of much larger di- 
mensions, the diameter being about 45°. It is 
to appearances of this second kind that the term 
halo is usually appropriated. 

The apparent diameters of halos of the second 
kind have frequently been measured, and are 
always found to subtend at the eye of the observer 
an angle of between 44° and 46°. The lunar 
halo is simply a white luminous circle, -without 
colour, excepting a pale red, which sometimes 
finnges the interior edge of the circle. But the 
ccfiours of the halos about the sun, though uot 
so bright as those of the rainbow, are marked 
■witifci sufficient distinctness. The red occu- 
pies the interior part of the luminous circle; 
the indigo and violet the outer part, shading 
away by insensible degrees till they are blended 
■with the general colour of the sky. In some 
circumstances a second halo is observed couceu- 
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trie -vrith th.e former, but of much, lai'ger extent, 
its apparent diameter being about 90°. The 
colours of tbis secondary halo are faint and 
pale, and its luminousness much inferior to 
that of the inner halo. The halos are very 
freq^uently attended by a horizontal white 
circle, with brighter spots, or parhelia, near 
their intersections with the circle, and with 
portions of inverted arches of various curva- 
tures. [Pabhelia.] 

Various causes have been assigned for the 
origin of halos ; hut the most probable is that of 
Mariotte, who supposes the phenomenon to arise 
from the refraction of light in passing through 
small transparent and prismatic crystals of ice 
floating in the higher regions of the atmosphere. 

Water assumes, in congealing, a great variety 
of crystalline forms, among which are most fre- 
quently found crystals whose faces are inclined 
to each other in an angle of 60° ; thus forming 
prisms of ice of which the refracting angle is 
60°. These prisms are turned in all possible 
directions, and consequently the sun’s rays fall 
on their faces at all different inclinations. But 
in certain positions of the prism with respect 
to the incident light, the rays which traverse 
it suffer a minimum deviation ; this happens 
when the refracted ray makes an isosceles 
triangle with the two sides of the prism. The 
path of the ray in the interior of the crystal in 
this case makes an angle of 60° with the face 
of the crystal, or an angle of 30° with the per- 
pendicular to that face. This last angle is the 
angle of refraction ; and it is known by experi- 
ment that in the cose of ice, the angle of refrac- 
tion being 30°, the angle of incidence is 4 1°; hence 
the ray falls on the crystal at an angle of 90° 
— 41° =49°; consequently the deviation of the 
ray firom its original direction is 60° — 49° = 11°. 
On escaping from the crystal, the ray suffers a 
second flexure of the same amount ; and the 
total deviation from its first direction is now 
2 X 11° =22°, which is the semidiameter of the 
halo. It follows, therefore that the parallel 
^ rays S A, SB, from the 

f. sun falling on such prisms, 

s at A and B at angles of in- 

8 ^ — cidence equal to 41°, will 

® be refracted into the direc- 

tions A E and BE, which make angles AES 
and BES equ^ to 22°; and an eye situated 
at the intersection E will see a luminous circle 
of which the apparent diameter, or^ngle A E B, 
is about 44°. With respect to the secondary or 
exteraal halo, whose diameter is about 90°, it 
may be attributed, says Dr. Young {LeotureSt 
toL i. p. 348), either to two successive refrac- 
tions through different prisms, or with greatei 
probability, as Mr. Cavendish suggested, to the 
refraction of the rectangular terminations of the 
prisms. 

This theory explains the order in which th 
colours are toposed. The ratio of the refrac- 
tion of the violet ray being greater than 
that of the red ray, the former will suffer £ 
greater deviation, and consequently the viole. 
band of the halo will have a ^eater dia- 
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meter than the red. Supposing this theory to 
Ve correct, the condition necessary for the ap- 
•earance of halos is the existence of particles 
if ice in the upper regions of the atmosphere. 
The appearance of a halo, therefore, furnishes 
information respecting the temperature of the 
air at great altitudes above the earth. 

The parhelic, horizontal, and vertical circles 
which are white are due evidently to reflexion. 
They are never observed unless a cirncs or cirro- 
itratus cloud is between the spectator and the 
.uminary which gives rise to them. 

The formation of corona, or the small halos 
!0 frequently seen round the sun and moon in 
fine weather, is ascribed by Fraunhofer and Sir 
John Leslie, not to the refraction but to the 
diffraction of light iu passing by the small watery 
globules suspended in the atmosphere. If a 
piece of tinfoil punctured with the point of a 
needle be held close to the eye, the sun will ap- 
pear through it surrounded with a halo very 
near his disc, but spreading more in proportion 
as the hole is eonfraeted. Supposing that an 
aqueous globule of equal dimensions would pro- 
duce an equal difiraetion, the magnitude of the 
globules might thus be inferred from the dia- 
meter of the halo. When the halo approaches 
nearest to the luminous body, the largest glo- 
bules are floating, and therefore the atmosphere 
is surcharged with humidity ; whence the just- 
ness of the remark that a dense halo close to 
the moon portends rain. For a full exposition 
of the theory of halos and other similar meteors, 
the reader is referred to a Memoir by Fraunhofer 
in Schumacher’s Aetronomische AhJiandlangen, 
3tes heft; or to the article ‘Hof,’ in Gehler’s 
'Bhysiccdisches Worterbuch. See also Newton’s 
OvUcs\ Smith’s Optics', Pouihet, l^Umens de 
Physique ; Cabinet Qyclopadia, art. * Optics ; ’ 
Ency^padia Britannica, art. ‘Meteorology.’ 

Halogens (Gr. salt). Substances which 
by combination with metals produce saline 
compounds ; such as chlorine, iodine, bromine, 
fluorine, which are simple halogens ; and cya- 
nogen, which is a compound halogen. 

Kaloragaceee (Haloragis, one of the ge- 
nera). An order of water plants belonging 
to the Myrtal alliance, of little use generally, 
though Trapa natans and other species furnish 
fruits with edible kernels, and arc sometimes 
called waier-’Chestnuis. 

HalUca (Gr. ct\rtK6s, good at leaping). A 
gemis embracing numerous species of small 
and often minute Coleopterous insects, of the 
family Calerucida, and section Tetramera, 
These insects have the femoral joints of the 
hind legs thick and strong, and are conse- 
quently good leapers. The native species axe 
smaller than the foreign ones, but are more 
noxious than might he expected from their 
diminutive size. The notorious turnip-fly, or. 
rather turnip-flea {Chrysomela nemorum of 
Linnaeus), is a species of the present genus. 

Hamadryads (Gr. afxa^pvdies). Nymphs 
supposed by the Greek and Eoman poets to 
live and die with the trees to which they were 
attached. 
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Bamamelldaceee (Hamamelis, one of the 
genera). A small order of epigynous Exogcns, 
of the Umhellal allianee, consisting of small 
trees or shrabs found in Tarions parts of the 
world, and allied on the one hand to Brvmaom^ 
and on the other to ComaoetB. 

Kamites (Lat. hamns, a hooh). A genus of 
extinct Cephalopoda, which inhabited dham- 
bered shells, losing their spiral form soon after 
their commencement and then continued for a 
considerable extent with a single bend upon 
themselves like a hook. The Eamites are 
found in the ^eensand formation in England. 

Hamlet (dim. of A.-Sax. ham, hoTM or home). 
A small village. In Law, a hamlet is a portion 
of a village or parish ; according to Stow, the 
word meant originally the seat of a freeholder. 

Hammer Beam. In Architecture, a hori- 
zontal piece of timber from, or near, that above 
the foot of a rafter, the object of which is to 
counteract the tendency of the rafter to an 
outward thrust. It is only used in G-othie 
roofs, and is of value as providing a counter- 
balance to the weight of the rafter. 

Hammer of a Musket. That part of the 
lock^ which descends violently upon the per- 
cussion cap when the trigger is pulled. 

Hammock (Span, hamaca). The sailor’s 
hed. An oblong piece of hempen cloth; at 
each^ end are fastened several small lines, 
meeting in a grummet or iron ring; these form 
the cletos. The whole, having a mattress and 
pillow, &c. placed in it, is hoisted up into its 
place hy small ropes called lanyards, and sus- 
pended from hooks in the beams of the deck 
overhead, about nine feet 'asunder. The ham- 
mock is a very agreeable bed, especially in cold 
weather ; but some little practice is needed at 
first to get in and out successfully. During the 
day the hammocks, lashed up tight with the 
mattresses and bedding rolled within, are stowed 
in the nettings along the upper edge of the 
bulwark. 

In the language of some triheTs in the West 
Indian islands, th^e word hamao denoted nets of 
cotton extended from two posts, and used as 
beds. From them the word was borrowed by 
the companions of Columbus, who transferred 
it to us through the Spanish word hamaca. 

Hamster (a word of IJgrian origin). 
In Zoology, the Mus GHcetus of Linnaeus, 
a rodent quadruped, somewhat larger than a 
rat, common in all the sandy regions that 
extend from the North of Germany to Siberia ; 
extremely noxious from its ferti^ty and great 
destruction of grain, but an object of interest 
on account of the economic instincts which, 
conduce to its preservation and support. The 
hamster excavates a complicated burrow, con- 
sisting of different apartments for rearing the 
young, hibernating, and storing up winter 
food, often in enormous quantity. To effect 
this hoard, nature has provided the hamster 
with a means of transport in two large cheek- 
pouches, which, during its incursion among 
cultivated grounds, it crams full of grain, beans, 
or peas, and empties on its return to its hole 
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hy pressing the two fore-paws against the 
cheeks. The hamster, however, is not wholly 
dependent upon its vsdnter store for existence. 
During the inclement months, when the frost 
becomes severe, animation is in great measm-e 
suspended : respiration ceases, the animal heat 
falls, and a kind of vegetative life is maintained 
by a slow circulation of dark or venous blood 
through both sides of the heart. When the 
returning warmth of spring stimulates the or- 
ganic machinery to its wonted activity, the 
awakened hamster finds in the nourishment 
which it has stored up the means of supplying 
the consequent waste, and of maintaining its 
vital energies. They are thus enabled to com- 
mence the business of procreation in April, and 
the female rears a litter of six or eight twice or 
thrice every year. In about three weeks the 
young are able to provide for themselves, and 
are driven from the holes of the parents. The 
hamster is the tjype of the genus ^ Crioetm of 
Cuvier, characterised by the short tail and cheek- 
pouches. The teeth nearly resemble those of 
the rat. 

Hanaper Office. A common law office 
in the Court of Chancery, in which writs were 
anciently kept in small separate wicker baskets 
(hampers, hanaperia), abolished by 5 & 6 
Viet. c. 103, and duties transferred. Writs 
relating to the subject were deposited there; 
those concerning the crown in the Petty or 
little Bag, whence another ofiSlce of the same 
court is denominated. 

Hand (a word common to all Teutonic dia- 
lects). A measure of four inches, by which the 
height of a horse is computed : also the parts 
of a horse — as forehand, for the head, neck, 
and fore quarters ; and Mndhand, which in- 
cludes the rest. It also designates the hand of 
the rider ; the spur-hand being the right hand, 
and the bridle-hand the left. 

Hand Grenade. [Gnra^ADE.] 

Kandloom. [WEAviNa.] 

Handspike. - A stout ashen pole, seven 
feet in length, used as a lever in the service 
of ordnance. It is round at the handle, and 
square towards the other end, the extremity of 
which is bevelled. When the handspike is used 
as a lever of the first kind, the bevelled side 
should he down ; when used as a lever of the 
second kind, the bevelled side should be upper- 
most. 

HAlTDsrncB. A wooden lever employed on 
board a ship in working the windlass and cap- 
stan, one end being squared to fit the holes in 
the capstan head and in the barrel of the 
windlass. 

Hank. In Spinning, the name given to two 
or more skeins of yam, silk or cotton, when 
tied together. When single, they are called 

Hanks. Eingaof ash or icon, by which fore- 
and-aft sails are confined to the stays on which 
they are severaHjr suspended and upon which 
stays the hanks sude while the sail is in process 
of being set or hauled down. 

Bannp’s Periplos. [Pebiplus.] 
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Hansa» Bansey or Banseatic Beague 

(Ger. hanse, Gotliic hansa, a league). In 
European History, a celebrated confederacy 
of cities on the coasts of the Baltic, and in 
the adjoining countries. The first league was 
formed in 1239, between Hambuig, Minden, 
and many other towns, to which Liibeek soon 
afterwards acceded : it was for the purpose of 
mutual defence against foreign potentates, 
especially the Banish king Waldemar, as well 
as the neighbouring nobles of Germany. The 
league rapidly spi’ead, and comj^rehended, at 
one penod, eighty-five cities, divided into four 
provinces. It had four chief foreign d4p6ts : 
at Loudon, Bruges, Novgorod, and Bergen. In 
the fourteenth and fifteenth centuries the 
league became of high political importance, 
and made war and peace as an independent 
sovereign power, but it was never recognised by 
the German empire. Its decay was gradual, 
as the increased protection given to commerce 
by the princes of the several states in which 
these cities were situated rendered the alliance 
for mutual defence unneeessaiy. 

Baquebut, Harquebus, Backbut. 
[AnamaBUSB.] 

Barbour (Ger. herberge). A piece of 
navigable water communicating with the sea 
or with a navigable river, or lake, deep enough 
to receive large vessels, and protected from the 
efifects of storms or heavy seas. Harbours must 
always be accompanied by a roadstead, in which 
vessels may await the high tides, if the harbour 
should be exposed to their action ; and in all 
oases it is preferable that there should be an 
outer harbour, in which the ships frequenting 
the particular port should bo able to bring up 
or to lose the way they retain from the open sea. 
Harbours are divided into harbours of refuge, 
tidal, and permanent harbours. In harbours of 
refuge all that is needed is to secure facility 
of entrance and 'safe berths for the vessels 
lying in them, together with great facilities for 
putting to sea ; but as the vessels frequenting 
harbours of this class are usually destined for 
some other port, there will be no necessity for 
making enclosed docks where the ships might 
be free from the inconvenience of the tides. 
In tidal harbours such enclosed docks are 
wanted ; for kr^e vessels are rarely so built as 
to allow of their being beached, or unloaded 
upon the beach, when the ships are left by the 
tide. Permanent harbours may dispense with 
the works for the enclosure of the shipping ; but 
they will be always unfit for the purpose of a 
commercial port, as ships unless always at the 
same level cannot be economically unloaded; 
in such seas as the Mediterranean, the Caspian, 
and the great lakes of America, this remark 
does not apply. Practically, permanent harbours 
are either military or ci-m. The first require 
large areas of water surface, where the ships 
may lie in ordinary, as at Plymouth, Ports- 
mouth, Cherbourg, Brest, Toulon, &c. ; the 
latter are usualty smaller, and more compact, 
as Southampton, Falmouth, Liverpool, Glasgow, 
London, Havre, Bordeaux, &e. 
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Bard Bodies. In Natural Philosophy, 
bodies which resist pressure or percussion: in 
opposition to soft bodies, the parts of which 
readily yield to pressure, and do not recover 
themselves ; and to elastic bodies, the parts of 
which also yield to pressure or impact, but pre- 
sently recover themselves when the ^sturbing 
force ceases to act. 

Bardnoss. In Mineralogy. Minerals may 
occasionally be distinguished and identified 
by their relative degrees of hardness; to 
specify which, various scales have been sug- 
gested, that of Mohs being perhaps the most 
simple. According to it the relative degrees of 
hardness are expressed in numbers, referring to 
the^ following standard substances, which are 
easily obtained in a state of purity, or crystal- 
lised; namely— 

1. Talc. 6. Adnlaria (Felspar). 

2. Rock-salt. 7. Rock-crystal 

3. Calc-spar, 8, Topaz. 

4. Fluor-spar. 9. Corundum. 

5. Apatite. 10. Diamond. 

Any mineral which neither scratches nor is 
scratched by any one of the above substances 
is said to possess the hardness expessed by the 
attached number. Thus if a mineral neither 
scratches nor is scratched by calcareous spar, 
its hardness is represented by 3 ; if it scratches 
felspar and not rock-crystal, its hardness is 
stated to be between 6 and 7. 

Bardware. A generic term employed to 
signify such manufactures as are produced from 
the commoner or more useful metals ; that is, 
iron and steel, brass and copper, zinc and tin, 
and occasionally certain commoner kinds of 
plated goods. The industry which is engaged 
in these products is seated chiefly in 'Warwick- 
shire and certain parts of Yorltshire, and par- 
ticularly in the towns of Birmingham, Wolver- 
hampton, and Shefl&eld, though it is carried on 
also in many olher localities. 

According to the census of 1861, 117,418 
persons were engaged in the manufacture of 
machines, 13,744 in that of arms, 316,572 in 
that of iron and steel, 46,577 in that of brass, 
9,733 in that of copper, 760 in zinc. If we add 
to these the moiety of those engaged in tin 
and quicksilver manufactories, viz. 11,439, the 
agmegate of persons employed in the hardware 
industry is 516,243 ; and if we take the wages 
paid to such persons to average 16a. a week, 
and to represent the third in value of the com- 
modities produced, the annual value of the 
hardware manufiietured in England will amount 
to upwards of 60,000,000^. In all likelihood, 
however, this estimate is below the truth. 

Bare. [La-Oomys ; Lbptts.] 

Barebell. The Egacinthus non sariptm, a 
wild flower common in woods and hedgerows, 
and sometimes called BVm-heU, [Haibbelu.] 

BaxeUp. A fissure or perpendicular divi- 
sion of the lip, so named from its supposed 
resemblance to the upper lip of a hare. Children 
are sometimes bom with this malformation, 
and sometimes it is the consequence of accidents 
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or wounds. It most usually affects the upper 
lip ; and is not only a serious deformity, W' 
may prevent the infant ffom sucking and cause 
impediment of speech. The deft is sometimes 
double. This malformation admits of partial 
or entire relief by a surgical operation, which, 
should generally not be ;^erformed upon very 
yoimg infants, as there is a risk of causing 
convulsions. 

Harem (Turk.). The name given to those 
apartments in the houses of the East which are 
appropriated to the exclusive use of the females 
of the family. [Seeaghio.] 

Haricot (Fr.). The ripe seeds of various 
kinds of kidney bean, especially of FJiaseolus 
vulgarise used in cookery. 

Harlequin. In the Italian Comedy, lihe 
name given to the person who performs a part 
something similar to that of the down or 
merry-andrew of the mountebank stages in our 
own country. Harlequin forms also one of the 
standing characters in the grotesque entertain- 
ments of the pantomime. The name is said to 
be derived from an Italian comedian who, from 
frequenting the house of M.. de Harlay at 
Paris in the time of Henry VII., was called 
Harlequino or little Harlay. fPANTOMEMB.] 

Harmallne. A ciystalUsable alkaloid con- 
tained in the seeds of the Feganum JSarmala. 

Karmattau. The dry parching wind pre- 
vailing on the coast of Africa, between Cape 
Verd and Cape Lopez, in the months of He- 
eember, January, and Fehruaiy. , 

Harmonla (Gr. *Ap/jiovia), In Greek My- 
thology, according to some versions, a daughter ' 
of Ares and Aphrodite. She became the wife 
of Cadmus, the founder of Thebes, from whom 
she received the fatal necklace which brought 
about the deaths of Amphiaraos and Eriphyl^ 
[Eueopa.] 

Harmonic Axes. The harmonic axes of 
the order, of any number n of rays of a 
plane pencil with respect to a fixed ray, are the 
r rays which pass through the harmonic centres, 
of the order, of the n points in which the 
given rays cut any transversal ; these centres 
heing taken with respect to the point in which 
the same transversal is cut by tiie given fixed 
ray. [Habmonio Obktbbs.] The properties of 
such harmonic axes are correlative to those of 
harmonic centres. 

Harmonic Centres. The harmonic centre 
of two points fli, with respect to a pole <?, in 
the same line with them, is, simply, the kar- 
monio coingvgate of o with respect to % and a^. 
Calling it it is determined by the relation 

oa^ oa^ ’ 

where each segment m is to be understood as 
' having a sign determined by the direction of 
the motion from m\x> a. 

More generally m is said to be the harmonic 
centre, relative to o, of any number n of points 
a when 
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j where the summation extends to the n fractions 
of which ^ is a type. Such a centre m was 

formerly called by Poncelet the centre of the 
harmonic mean (Crelle’s Journal^ vol. iii.) ; 
j further investigations, however, have led Jon- 
quiferes and others to the consideration of 
harmonic centres of higher order; those of 
the order being deJmed by the equation 

3 =0, where represents a pro- 

duct of r factors, of the type hut formed ' 
oa 

by taking for a, successively, any r of the given 
points, and the sign S extends to all the dif- 
ferent products that can be so formed. An 
equivalent definition is given by the equation 

L\ ,,.0, 

\om oajx 

whence it is manifest that there are always r 
harmonic centres of the order. The har- 
monic centre of the first order is defined by 
the equation 

om oa-y oat oca 

that is to say, om is ths harmonic mean of the 
segments 8so. . . 

Amongst the most important properties of 
harmonic centres are the following: — 

1. If m be one of the harmonic centres, of 
the r*'* order, of a given system of points with 
respect to a pole o, the latter is also a harmonic 
centre, of the (w— order, of the same 
system vnth respect to the pole m. 

% The pole o being invariable, the harmonic 
centres of the order of a given system of 
points coincide -with the harmonic centres, of 
the same order, of the harmonic centres of any 
superior order. 

,3. If 97^J, 97^2 ... wz, be the harmonic 
centres, of the r^ order, of a given ^stem of 
points, with respect ,to a pole g, and 
. . mf those of the r'*** order of the same system 
of points with respect to another pole o', then 
the harmonic centres of 9»a» . . 97^ of the 
(r+ 9^—77.)**^ order, vsdth respect to o', will 
coincide vnth the harmonic centres of the order 
(r+r'— 9z), of 9?Zi', m ^ . . m4 "with respect to o. 

4. The projections upon any other line of a 
number of points, of their harmonic .centres of 
any order, and of the corresponding pole, retain 
all the properties of the original system. 

The theory of harmonic centres plays an 
important part in modern geometry. Cotes, in 
his Harrmnia Mensurarum, first showed that the 
locus of the harmonic centre, of the first order, 
with respect to a fixed pole o, of the iutersec- 
tions of a cnrve of the order by a line which 

M asses through that pole, is always a right hne. 
t is now called the (n — Vf^ golar (or pola/r 
line) of o;. the r*** polar of o being the locus of 
harmonic centres of the (n—r)*^ order of the 
same intersection points. 

Hormonlo Meati. The second tern of 
the harmonic progression whose first and third 
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terms are giYen quantities, is termed the har- 
monic mmn of the latter. Hence, since the re- 
ciprocals of quantities in harmonic progression 
form an arithmetic series, the harmonic mean 
is the reciprocal of one half the sum of the re- 
ciprocals of the given quantities. G-eneralising 
this definition, the harmonic mean of any 
number of quantities is the reciprocal of the i/^ 
part of the sum of their reciprocals. 

Harmonic Pencil of Rays. A system 
of four lines through a point such that one of 
the three fundamental anharmonie ratios to 
which they give rise has the value — 1. [An- 
HASMONio Ratio.] Thus the pencil whose rays 
are 0 A, OB, 0 0, OB wiU be harmonic if 

• / A Tt r* A 0 C . sin A 0 B i 

sm (AB C D) - 1. 

A harmonic pencil cuts every line in its plane 
harmonically, that is to say in a harmonic 
row of points, and all pencils are harmonic 
whose ra^ pass through four fixed harmonic 
points. Harmonic pencils and harmonic rows, 
therefore, have correlative properties. The term 
Tianenjonie conjugates is applied, in the above 
case, to the two rays A and B,' as well as to 
the two 0 and B. Three rays of a pencil being 
‘ given, the harmonic conjugate of any one with 
respect to the two others is perfectly defined, 
and may easily be constructed by means of the 
properties of a complete quadrangle. [Qua- 
DBANGLE,] The bisectors of the angles made 
by two lines are harmonic conjugates with 
respect to these lines. They are obviously 
perpendicular to each other, and we may say 
conversely that when two conjugate rays of a 
harmonic pencil are at right angles to eadi 
other, they bisect the adjacent angles made by 
the other pair. 

Similarly, a harmonic ^mdl of flanes is a 
system of four planes passing through the same 
line such that, of the three fundamental an- 
harmonie ratios to which they give rise, one 
has the value — 1. Any pencil of plan^ 
passing through the rays of a plane harmonic 
pencil, or through four harmonieal points, will 
be itself harmonic. [Anhahmonic Ratio.] 

Harmonic Progrression or Series. A 
series of numbers such that any three con- 
secutive terras are in harmonic proportion. 
The princii)al property of this progression is, 
that the reciprocals of the terms form an arith- 
metic progression; and, conversely, the reci- 
procals of an arithmetic, form a harmonic 
progression. 

Harmonic Ratio. [A:tTHAnHOiu:c Ratio.] 

Harmonic Row of Points. Four points 
in a line are said to form a harmonic row when, 
of the three fundamental anharmonie ratios 
which they determine, one has the value — 1, the 
others having the values and 2. [Anharmonto 
Ratio.] Thus a, 6, o, d will form a harmonic 
low if 

and in this case c and d are said to be har7nonic 
conjugates with respect to a and h. The latter 


are of course also harmonic conjugates with 
respect to the former, since obviously 

(c d! a J) = — 1. 

Estimated numerically, it is evident that the 
segment ad is the harmonic mean of the 
segments ac and a and that dcis the harmonic 
mean oidt and da. F urther, any two harmonic 
conji^ates divide the line joining the other 
two into segments, which have the same ratio, 
the absolute value of the latter being alone 
considered. * 

Of two harmonic conjugates with respect to 
a given pair of distinct points a and d, one is 
perfectly defined when the other is given ; one 
is always within, and the other without the 
s^naent a b. When one bisects a d, the otW 
is infinitely distant, and from these extreme 
positions both move simultaneously towards a 
(or d), with which they ultimately and simulta- 
neously coincide. The harmonic division of a 
line occurs very frequently in the higher geo- 
metry; it is most conveniently effected, geo- 
metrically by means of tbe properties of the 
diagonals of a complete quadrilateral [Quahiul- 
iiATERAn] ; algebraically it can be shown that 
if se denote the distance of any point of a line 
from an assumed origin, in the same, the quartic 
equation 

• <20^7* + 4aia^ 4- 6anat- + + a^ = 0 

will represent four harmonic points provided 
the cubinvariant 

vanisbes. 

Baxxnonlc Triad. In Music, the chord 
of a note consisting of a third and perfect fifth, 
or, in other words, the common chord. 

Harmonlos. In Music, the doctrine of 
the mathematical relations of musical sounds to 
each other. This doctrine was by the ancients 
divided into seven parts; viz. of sounds, of 
intervals, of system, of the genera, of the tones 
or modes, of mutation, and of melopoeia. 

Harmonica. [Musicaj. GuasseiS.] 

Harmonica! Interval. In Music, any 
interval which has definite harmonic relations 
between the numbers of vibrations of its con- 
stituent notes. 

Harmonica! Proportioxiy called also 
PCusica! Proportion. Three numbers are 
said to be in barmonical proportion when the 
first is to the third as the difference of the first 
and second is to the difference of the second 
and third: thus, 2, 3, and fi are in harmonieal 
proportion, because 2 : 6 : : 1 : 3. 

Harmonium. In Music, a musical instru- 
ment, somewhat resembling a small oi^n, and 
played with a clavier in the same manner. Its 
tones are produced by reeds, somewhat similar 
to those in the reed pipes of an organ, but left 
free at one end, and hence called free reeds. 
These are caused to vibrate by wind from 
bellows worked by the feet. The harmonium 
takes the place of an organ in houses or schools 
and small churches, and has of late years come 
into very extensive use. 
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Harmony (Gb*. ap/Mvla). In Music, an 
agreeable combination of sounds heard at the 
same instant. As a continued succession of 
single musical sounds produces melody, so does 
a combination of several together produce har- 
mony. 

Harmony, Pre-estabUalied. A hypo- 
thesis invented by Leibnitz, to explain the cor- 
respondence between the course of our sensa- 
tions and the series of changes actually going 
on in the universe, of which, according to that 
philosopher and many others, we have no direct 
knowledge. [Perception.] This hypothesis is 
connected, in the Leibnitzian system, with the 
doctrine of monads — certain spiritn^ powers 
or substances, one of which constitutes the 
;i^rineiple of vitality and consciousness in every 
Jiving being. Each of these is, in its degree, 
a mirror, in whieh'the changes going on in the 
universe are reflected with greater or less fide- 
lity. But between simple substances, such as 
spirit and matter, soul and body, no real re- 
ciprocal action can take place. The Author 
of the universe has consequently so ordained 
that the series of changes going on in any par- 
ticular conscious monad, corresponds precisely 
to those of the monads in contiguity to whi(^ 
it is placed. Hence arises our belief that mind 
is acted on by matter, and vice vers4 ; a belief 
which leads to no practical errors in virtue 
solely of this pre-established harmony. The 
subject of Leibnitz’ theory has recently under- 
gone fresh discussion in Mr. J. 8. Mill’s work 
on the FUloso;phy of Sir William Hamilton. 

Harmony of tbe Scriptures, Gospels, 
Ac. The correspondence of the several writers 
of different parts of the Scriptures in their re- 
spective narratives, or statements of doctrine. 
The earliest Harmony of the Gospels was com- 
posed by Tatian, in the second century, with 
the title Diatossaron. Among other works of 
this kind may be mentioned Osiander, Harm. 
Evangelical Cartwright, Harm. Ev. Commen- 
tario illmtrata, 1647 ; Le Clerc, Harmonie Ev. 
Amst. fol. 1699; Macknight’s Harmony of tM 
Four Gospds, 1756 ; Greswell, Harmony and, 
Eissertadion, Oxford 1830. 

Harmostes' (Gt. hpgo<rr'fis, from apfi6Cu, 
I ft). In Ancient History, a Spartan ma- 
gistrate, called also sometimes so'phronistes 
{otappovKTTijs, moderator), who was ap;pointed 
to superintend a conquered state. It is con- 
jectured, from Thucyd. iv. 63, that the office 
was annual. Other Greek states which made 
conquests afterwards borrowed the name, Xeno- 
phon speaks of Theban harmostes in Achaia. 

Harmotome (Gr. apg6s, a joint, and rifivta, 
I divide). A mineral chiefly from Andreas- 
berg, in the Harz, the ciystals of which often 
intersect each other, and are easily separable. 
It is also called Cross-stone or Staurolite. 
[Cross-stone.] 

Karp (Ger. harfe). A musical stringed in- 
strument of great antiquity, in which the strings 
are stretched on a triangularly formed frame, 
and pinched, or rather pulled, by the Angers, 
to set them in vibration and produce the diffe- 
VoL. II. 97 
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rent sounds. The harp is represented on many 
Egyptian monuments ; and though it is usually 
admitted to be of Eastern origin, it seems 
doubtful whether it was known to the Greeks 
and Romans in any shape analogous to its pre- 
sent form. Of late years this instrument has been 
much improved by pedals and other devices. 

Harp Sbells. [BArpa.] 

Karpa (Ger. harfe), A genus of Pectini- 
hranchiate Molluscs dismembered ftom the 
Linnsean jBuocinum, and remarkable for the 
degance of form and beauty of the markings 
of the shell : this is traversed by longitudinal 
compressed sinuous parallel ribs, which may be 
compared to the strings of a harp. 

Harpalus (Gr. apTraX^os, grasjping, greedy). 
A genus of predaceous Coleopterans, and the 
type of a family (HarfalicUs), which is one of 
the principal divisions of the Linnsean genus 
Cardbus. 

The Hargcdidce are divided into three prin- 
cipal sections, characterised by modifications of 
the anterior tard of the male. 

1. Harycdinm, having the four anterior tarsi 

of the males dilated. 

2. Feroninee, having the two anterior tarsi 

dilated, and the joints heart-shaped. 

3. Faiellimana, having the two anterior tarsi 

of the males diLated; the joints being 

square or rounded. 

Each of these sections contains numerous 
subgenera, of which Har^lus proyer contains 
many British species. Uar^atus rvficomis is 
perhaps the most common ; it exceeds half an 
inch in length, with opaque blade elytra and 
body, and red legs and antennae. 

Barpax. A genus of fossil shells, oblong 
and somewhat triangular, the hinge being 
formed by two projecting teeth. (Parkinson.) 

Harpies [Ocs."' hpirviai, from Spir<»a=apirelCcw, 
I seize). In Mythology, a name for the storm- 
udnds. (Gladstone’s Homer and the Homerio 
Age, Tol. ii. p. 300.) In Hesiod, they are 
represented as the beautiful daughters of 
Thaumas andElectra; but in later mythology 
they assume the repulsive form under which 
Yirgil has exhibited them. {Mn. iii. 211 &c.) 

Barpinir^ (a word akin to warding). In a 
ship, those planks or wales, forming her outer 
covering, which bend in towards the. bow and 
are fastened in the stem. They are thicker 
riian other parts of the wales, to encounter 
the great resistance offered by the water as the 
ship cuts through it. 

—Minor ropes between the tops 
and mastheacls, employed to draw the shrouds 
together and inwards towards the mast. They 
serve to tighten the shrouds, and to give freer 
play to the yards and sails when braced far on 
either tack. 

Horpocrates. The Grecised name of the 
Egyptian god Har-pi-diruti, i. e. (according to 
Bunsen and Lepsius) Horus the child, repre- 
sented generally as a naked boy, sitting on a 
lotus flower, with his finger in his mouth, to 
denote (not, as is commonly supposed, silence, 
hut) the childish actions of infancy. 
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Barpsicliord. A keyed musical instrument 
strung ■with wires like a pianoforte, in which 
the sounds are produced by means of small 
vertical sticks, called ycc/irs, upon which the 
keys act as levers. In the jacks are inserted 
short, pieces of <^uill ; these, upon passing the 
strings, set them in vibration. This instrument 
is now superseded by the pianoforte. 

Sarpyla (Gr. "^Apirvia, Harpy). This term 
has been applied both to a genus of Eaptorial 
birds and to a genus of Lepidopterous insects. 

Barrier. A small hound trained for hunting 
the hare, remarkable for the acuteness of its 
sense of smeU. 

Barringtonite. A mineral compound of 
silica, alumina, lime, soda, and water, &om the 
North of Ireland. 

Barrow (Dan. haro). In Agriculture, a 
rhomboidal frame with a number of spikes 
inserted in it on one side. This frame, when 
digged over ploughed land, breaks the furrow 
slices into small pieces, for the purpose of 
preparing the land for seed in some cases, and 
for covering the seed in others. The spikes 
are inserted in it, at such distances that when 
the frame is drawn along in a straight line, the 
tines, as they are technically termed, pass 
through every part of the soil traversed hy the 
frame. Finlaysou’s harrow is an implement of 
the so-called grubber class, in wliich the frame 
is carried on wheels, the teeth being pointed 
forward so as to take hold of the land. This 
implement, by means of a long lever, can be 
regulated to such a nicety as to stir the soil to 
the depth of only one or two inches, for the 
purpose of covering grass or clover seeds ; or it 
can be pressed into it so far as to serve, in 
the case of stubble l%nds, instead of plough- 
ing. "Wilkie’s harrow and Kirkwood’s harrow 
can be used for similar purposes ; and being on 
a smaller scale can be worked with fewer horses 
than Finlayson’s, which commonly req^uires four 
or six. 

Barrowing. The process of drawing a 
harrow over the soil for the purpose of re- 
ducing it to a level, of covering seed, or of turn- 
ing up weeds in ploughed ground, or moss in 
grass lands. In agriculture the harrow is drawn 
by horses ; and in market-gardening, where a 
light harrow is sometimes used, by men. In 
either ease the more rapid the motion of the 
harrow, up to a certain point, the more efficient 
will be its operation. For meadow lands, the 
object of harrowing is to disperse the little heaps 
of earth raised during winter and early spring 
by moles and worms. For this purpose the 
harrows in some parts of the country are turned 
upside down ; while in others, as in Middlesex, 
thorn branches are tucked into a frame resem- 
bling a harrow, and dragged over the surface 
for the purpose of effecting the same object. 
This is mled a hush Tmrrow. A chain harrow 
is also used for the same purpose. 

Bart. [Dbb&.] 

Bartsliorxt* Spirit of. An impure solution 
of carbonate of ammonia, obtained by the de- 
structive distillation of hart’s horn or any kind 
ds 


of horn or bone. An impure solid carbonate 
>f ammonia, called sdt of hartshorn, is formed 
at the same time. 

Barusplces. [Auuspicns.] 

Banrest Bu^. [Ciiucax.] 

Barves'tlxiig. The operation of pulling, cut- 
tings rooting up, or gathering field crops, and 
drying or otherwise preparing them for "being 
stored for winter use. The first harvest which 
occurs in Britain and similar climates is that 
of the forage grasses, or other plants made 
into hay ; the next is the harvest of cereal 
grasses, or of com crops; and the third the 
potato harvest, or harvest of root crops, such as 
potatoes, carrots, turnips, mangold wurzel, &e. 
There is also the harvest of occasional crops ; 
such as that of rape-seed, turnip-seed, dyer’s 
wood, hemp, flax, and various other articles. 

Baschiftcb or Basbeesh. The Arabic 
name for Indian hemp, used as a stimulant in 
Eastern countries. The Assassins were said 
to nerve themselves for their horrible work by 
the excitement which it produced ; hence their 
name. [Assassins.] 

Bastatl (Lat from hasta, a spear). One 
of the three grand divisions of the Eoman 
infantry, so called because they were armed with 
spears. It consisted of young men in the flower 
of life, who were always drawn up in the first 
line of battle. The other two dirisions were 
called Principes and Triarii ; to which was 
added another, called "Velites, or troops, 
first employed, according to Livy (xxn. 4) at 
tile siege of Capua, b.c. 211. 

Basting'S Sands. The lower member of 
the "Wealden group of deposits, developed in 
the south-eastern counties of Kent and Sussex. 
The lower beds are the friable sands of which 
Hastings Cliff is formed, and these are based oh 
beds of shelly limestone and grit, alternating 
with some clays. Harder beds yielding good 
building stone overlie these, and above them 
are the Tilgate beds of calcareous grit, exten- 
sively quarried in Tilgate Forest near Horsham. 
The rocks at Tunbridge Wells and other places 
are very picturesque portions of the Hastings 
sand. Beds of ironstone were formerly worked 
in this deposit. 

Bat (Ger. hut). What is usually called a 
beaver hat is made of a variety of furs, chiefly 
those of the hare and rabbit, mingled with wool, 
and in the best hats a proportion of beaver’s 
fur; but the latter is altogether omitted in 
common stuff hats. The furs aa-e mixed ; the 
long hair is picked out; and they are then 
placed on a hurdle, which is shaken and made 
to vibrate by being struck ■with a bow-string ; 
in this way the dust is shaken out^ and the 
fibres are to a certain extent interwoven. [Feut,] 
A quantity of this mass of fur sufficient for one 
hat is called a hat or capade (Tire’s lHGtion~ 
ary, art. * Hat-making ’ ) : it is pressed, kneaded, 
and at length moulded so as to form a kind of 
conical cap, the irregularities or small fibres of 
the different fura entangling ■with each other so 
as to keep the 'whole adherent. The cap is then 
dipped into warm water acidulated by sulphuric 
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acid, and ■wronglit for several honrs by the 
hands, by which it is thickened or fulled ; the 
knots are picked out of it, fresh felt here and 
there added, and the beaver ultimately applied ; 
the hat is then shaped, waterproofed by a lac 
varnish, tied upon a block, dyed, stiffened by 
the application of a solution of glue, steamed, 
brushed, and ironed ; the brim is then trimmed, 
and it is ready for lining and binding. 

Silk hats have a foundation of woollen felt, 
upon which a silk plush is afterwards applied. 

Katcli (connected b;j^ Mr. Wedgwood with 
Butch heck, a harrier of lath, and Swed. hded^ 
a hedge, which last wo^d also seem to be an- 
other form of the same word). The covering of 
a hatchway. In very bad weather the hatches 
are battened down, to keep the water which 
comes in upon the decks ffom getting below. 

H^atcliettine. A fusible wax-like substance, 
found occasionally in nodules of ironstone, 
named after Mr. Hatchett. It is usually placed 
by mineralogists amongst bitumens. 

Hatclunent. In Heraldry. [Aohievemekt.] 

Katobway. A large opening in a ship’s 
deck for communicating with the decks below, 
the hold, &e. ; there are the fore, main, and 
after hatchways. 

Kattemlsts. An ecclesiastical sect in 
Holland, so called from Pontian von Hattem, 
a minister in Zealand: nearly allied to the 
Verschorists. They arose in the latter part of 
the seventeenth centuiy. They appear to have 
denied the expiatory sacrifice of Christ. It 
is added, that they denied the corruption of 
human nature, and the difference between moral 
good and evil. 

Batti-scberlff. An edict signed by the 
hand of the Sultan is so named in Turkey. 

Bauberb (Old G-er. halsberge, A.-Sax.heals- 
borg, from heals, the neck, and beorgan, to 
cover). A piece of armour, supposed to be 
of German origin, common in the chain mail, 
or rather ringed mail, of the twelfth century j 
being a jacket or tunic, with wide sleeves 
reaching a little below the elbow, the hood 
being of one piece with it. The hauberk of 
ringed mail ceased to be worn about the rei^ 
of Heniy III., when the Oriental chain mail, 
properly so calLed, came into fashion for -a short 
period. 

In France only persons possessed of a certain 
estate, called un fief de hatcher, were permitted 
to wear a hauberk, which was the armour of a 
knight; esquires wore only a simple coat of mail, 
without the hood and hose. 

Baugrb. A Scotch term, applied to lands 
which in England would be called meadow or 
pasture. 

Baul. The Sea termfor pulHng upon a rope 
directly.—- To Mid the wind, to bring the ship 
to sail close by the wind after running in some 
other direction. 

Bauncbes {Old High Ger. hlancha, Fr. 
hanehe). In Architecture and Engineering, 
the word haunches is used to express the 
filling in of the masomy required to make up 
the horizontal line of the structure, between the 
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voimsoirs of the arches and the line of the 
string, which is generally introduced over the 
whole series. The haunches are, in fact, the 
horizontal filling introduced to complete the 
structure; and the radiating joints in the 
haunches of the old Westminster Bridge have 
always been regarded as both a theoretical and 
practical defect in that building. The purpose 
of the haunches is to bring down the pressure 
of the roadway, or of the superstructure, upon 
the arches, and this is done in the most effec- 
tual manner by directing the line of thrust 
normally to the arch; in some of Smeaton’s 
and of the early Eoman bridges, however, the 
haunches of the great arches are often lightened 
by the introduction of a small circular arch, 
which is formed in the masonry of the upper 
structure. Examples of this method of lighten- 
ing the haunches of mediseval arches are found 
in Wells and Salisbury Cathedrals. 

Baurient. In Heraldry, a term applied to 
a fish placed in pale, and having its head in 
ehie:^ as if rising to the surface for air. 

Bausmannite. Native oxide of manganese ; 
so called in honour of Prof. Hausmann. 

Baustellata (Lat. haurio, jf draw forth). 
A name of a grand section of insects, including 
all those which in the perfect state have the 
oral apparatus adapted for suction. 

Bautbols. [Oboe.J 

Baiiyne. A blue mineral in small granular 
or spherical masses, generally found in basalt 
or lava. Named after Haiiy, the celebrated 
French mineralogist. 

Baven (Ger. hafen). [H^lUbottr.] 
Baveraacb (Fr. havie-sac). A strong coarse 
linen bag for carrying provisions on a march. 
Bawk. [Falco.1 
Bawk-xnotb. [SpHiiinx.] 

Hawkers, Pedlars, Petty Chapmen. 
In Law, persons travelling from town to town 
with goods and merchandise for the purpose of 
sale. They are required to take out licenses 
under 60 Geo. III. c. 41. Wholesale traders are 
exempt fimm the provisions of this Act, as are 
also licensed auctioneers going £com town to 
town. 

Bawklngr. [FaIiCONRT.] 

Hawse (A.-Sax.hals, the neck). Theportion 
of sea immediately in front of a ship’s bows, 
and extending from an imaginary line rising 
from her anchors. The cables pass through 
the hawse holes, which are made in the timbers 
and in the hawse piece outside. When the ship 
has two anchors down, and the cables diverge 
from each other, the hawse is said to be clear-, 
when crossed by the ship turning half round, 
there is a cross in the hawse. Another cross 
makes an elbow] then a roimd turn-, in the 
last two cases the hawse is said to be foul. 
The process of disengaging the cables is called 
clearing hawse. The d^ger of a foul hawse is, 
that if it comes on to blow, the cables cannot 
be veered from their friction against each other. 

i^eshening hawse is veering out a little cable 
to expose a new surface to the friction in the 
hawse hole, or across the cutwater. 
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Athwart hawse implies across the bows of a 1 
vessel at anchor. 

Sa-wtiiorn. One of the common names of 
Crat<pgus Oscyacantha, the Whitethorn, May, 
Maybnsh, Quick, and Quickset of the rustics. 
It is one of the most beautiful of our small 
trees, and also one of the most useful, being 
everywhere employed as a most efficient live 
fence. Many improved varieties are cultivated 
in our slirubbenes and demesnes, as the Scarlet, 
the Double Scarlet, the Double White, &e. The 
Glastonbury Thorn, another variety, begins to 
blow very early, so that in mild seasons it is 
occasionally met with in blossom at Christ- 
mas. In reference to the name Hawthorn, 
i.e. the Thom of haws, heys or hedges (A.-Sax. 
hagathorn, hsegthorn or hegethorn), Dr. Prior 
remarks that it is interesting as affording tes- 
timony to the use of hedges and the appropria- 
tions of flats of land, from a ve^ early period 
in the history of the Germanic races. The 
term haw^ he continues, is incorrectly applied to 
the fruit of this tree in the expression M;pe 
and haws, the latter word denoting really the 
fence on which it grows. Many other species 
of OratcBgus are cultivated for ornamental pur- 
poses, and to these the general name of Thorn 
is also appUed. 

Kayxnakiugr. The operation of cutting 
down, drying, and preparing grasses and other 
forage plants for being stacked for winter use. 
The plants are mown down at the time when 
they are supposed to contain a maximum of 
nutritious juices, viz, when they are in full 
flower. Dry weather, and^ if possible that in 
which sunshine prevails, is chosen for this 
operation ; and the mown material is spread 
out and turned over two or three times in 
the course of the same day in which it is cut. 
Ill the evening it is put into small heaps. In 
the morning of the second day these heaps are 
spread out, and turned over two or three times ; 
and in the evening they are formed into heaps 
somewhat larger than they were the day before. 
If the weather has been remai’kably warm and 
dry, tiiese heaps in the course of tno third day 
are carted away and made into a stack; but if 
the weather has been indiflferent, the process of 
opening out the heaps and exposing them to 
the sun is repeated on the third day, and stack- 
making is not commenced till the fourth. 
The grand object in making hay is to pre- 
serve the colour and natural juices of the herb- 
age, which is best done by continually turn- 
ing it so as never to expose the same surface 
for any length of time to the direct influence of 
the sun. In stacking the hay the object is to 
preserve this green colour, and at the same 
time induce a slight degree of fermenta- 
tion, which has the effect of rendering the 
fibres of the plants composing the hay more 
tender, and changing a part of the paren- 
chymous matter into -sugar. This sweet taste 
renders the hay more palatable to horses. 
The best directions for haymaking will he 
found in Middleton’s Agricultural Surv^ of 
Middlesex, 
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Hayward (A.-Sax. haga, Fr. haie, hedge). 
An officer anciently appointed in the lord’s coui-t 
to take care of the cattle of a manor, and pre- 
vent them from injuring the hedges or fences. 

Hazel (A.-Sax. haesl or hsesel). The 
common name of the Nut {Corylus), a deci- 
duous shrub or low tree, commonly found in 
hedgerows and as nndei^rowth in woods. The 
fruit is well known for its use at dessert. ; but 
it is not the wild form C. Amllana which is 
usually so employed, but improved varieties, 
to which the names of Filberts and Cobnuts 
are applied. Nuts if dried in the sun, and 
thus thoroughly harvested, may be kept for 
use, in closed vessels or small casks, till the 
following spring. The chief thing to be guarded 
against is mouldiness arising from moisture 
retained in the husks. Common nuts, as im- 

E orted, without the husks are of course much 
3SS liable to this inconvenience. 

Head. The fore extremity of a ship. It 
generally means the cutwater, which is adorned 
with a figure. By the head, implies that the 
ship’s head is depressed in the water. Read 
sails, head yards, are the sails and yards in 
the fore part of the ship. 

Bead of Water. The height which a 
column of water is submitted to is called in 
Engineering the head ; it is measured from the 
upper surface of the lower stream to the upper 
surface of the reservoir producing the pressure ; 
the effective pressure will be that indicjited by 
this height diminished by the friction that the 
column of water undergoes in the pipes, and 
through any change of direction that may take 
place in them. 

Headacbe. This is a common symptom in 
various diseases : it frequently occurs both in 
full and in debilitated habits, and also in 
persons who are otherwise healthy. One form 
of headache consists in a degree of torpor and 
of confusion, with a dull pain over the whole 
head, dimness of sight, and inability to attend 
to anything requiring thought or fixedatteution. 
Sometimes it is referable to disordered stomach 
or bowels, but it also comes on without any 
such assignable cause. These headaches are 
relieved by nervous stimulants, such especially 
as camphor, ether, and ammonia. A cup of 
strong coffee or of green tea often acts like a 
charm ; and if the pain prevents rest, a small 
dose of opium is sometimes necessary, with 
perfect rest and quiet. Some very troublesome 
cases are relieved by cold applications to the 
temples and the head, others by snuff and 
nasal stimulants. There is a peculiar form of 
headache which consists of throbbing and pain 
of one particular part, or sometimes over one 
side of the head ; it lasts an hour or two and 
then goes off, and returns again at stated 
intervals. This is called hemicrania (the mi- 
graine of French, and thew^mi of old English 
writers), and is often of a distinctly intermittent 
character. For its permanent cure bark or 
sulphate of quinia are in use ; blisters behind 
the ears are also of service. In bilious or sick 
headache, emetie.s and purges are required. 
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Obstinate beadaches are not tinfrequently got 1 
rid of by change of air, scene, and occupation ; I 
ftspecially where they are the result of exces- I 
sive intellectual application. ! 

Keadborough (Sax. borg, ^Udg&). The' 
chief of the ten fledges in frankpledge [Beaistk:- 
pledge] ; shostylsidiborsholder, tything-mant^e^. 

Headers. In Architecture, bricks, or stones, 
laid with their heads, or short faces, in front, 
and their long faces in the body of the work. 

Heading Courses. In Architecture, the 
horizontal courses, which consist entirely of 
headers, in opposition to stretchers, or stretch- 
ing courses. [Bond, Engxish.] 

Headland. In Geography, a term nearly 
synonymous with Cape, Muxx, Ness, or Pao- 
MONTOBT [which See]. 

Headland or Head Ridge. In Agri- 
culture, a ridge or border, commonly ten or 
twelve feet broad, which is continued round a 
field in some cases, and which in others is only 
formed at the two opposite sides, for the pur- 
pose of affbrding space for the horses to turn on 
while ploughing, 

Headline. In Printing, the top line of a 
page in which the running title and folio are 
given. The divisions and subdivisions of a 
work, when they are set in lines, and chapters, 
are also called heads. 

Headpieces. In Printing, ornaments 
placed at the top of the first page and of the pages 
beginning with books, chapters, &c., and which 
are therefore called headfages. The headpieces 
of the old MSS. and some of the early printed 
books were beautifully illuminated; Wt in 
course of time wood engravings, cast naetal 
ornaments, flowers, and brass rules were made 
available for working with the typos. Head- 
pieces have been revived of late years ; they 
are mostly copied from old works, but engraved 
in a finer style. 

Headstoclc. In Machinery, the framing 
used for supporting the gudgeons of a wheel. 

Bealds. The harness for guiding the warp 
threads in a loom. 

Healf^ng or Halsfang ( A.-Sax. a catching 
of the neck). The old English name for the 
punishment of the piUoiy- The word was also 
applied to the fine paid in order to commute 
this punishment. 

Bearing Trumpet. An instrument for 
concentrating sound, and conveying it to the 
ear. It is generally a short bent tube, wide 
at the one end where the sound enters, and 
narrow at the other where the ear is applied. 
The principle on which it acts is the reflection 
of sound at an angle equal to that at which 
it strikes a smooth surface; and accordingly the 
form of the instrument ought to be so regulated 
that the whole of the vibrations shall be collected 
into a focus at the smaller end. But it is not 
necessary that the form which theory points 
out should be very accurately observed; the 
principal advantage is gained by confining the 
advancing sound by a continual reflection, and 
preventing it from spreading laterally and 
being dissipated. 
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Heart (Ger. herz, a word running through 
many languages of the Aryan family). The 
human heart is a hollow muscular organ of 
a somewhat conical shape, the broad part of 
which is called its base, and the smaller end 
its afese. Its base is placed upon the right 
of the bodies of the vertebrae, and its apex 
obliquely to the sixth rib on the left Inter- 
nally it is divided into a right and left ventri- 
cle ; the former anterior, and the latter almost 
posterior, in consequence of the oblique manner 
in which it is placed. Its inferior surface 
rests upon the diaphragm. Attached to the 
base of the heart are two auricles, so called 
from their resemblance to the ear of an ani- 
mal: they are muscular sacs. In the right 
auricle are four apertures; two of the venm 
cavse, one of the coronary vein, and one an 
opening into the right ventricle. In the left 
auricle there are five apertures; namely, one 
into the left ventricle, and those of the four 
pulmonary veins. Each ventricle has two 
orifices; one from the auricle by which the 
blood enters, and another into the artery by 
whidi it passes out. They are supplied with 
valves ; those at the arterial openings being 
called, from their form, smtUunar valves ; those 
at the orifice of the right auricle tricuspid^ and 
those at the orifice of the left auricle mitral. 
The valve at the termination of the vena cava 
inferior, just within the auricle, is called the 
vedve of Eustaohius. The cavities are lined 
with a strong smooth membrane. The pul- 
monary artery arises from the right ventricle, 
and conveys venous blood to the lungs, where 
having been changed into arterial blood by the 
action of the air, it returns by the pidmonary 
vsinSi which terminate in the left auricle ; the 
vensB cavse, which bring back the mass of 
venous blood from all parts of the body, ter- 
minating in the right auricle. The circle, 
therefore, which the blood takes is this : It is 
returned from the various parts of the body by 
the venae cavae into the right auricle, whence 
it is forced into the right ventricle, and then 
through the lungs ; whence it returns into the 
left auricle, and from it into the left ventricle ; 
and thence, by the aorta, through the general 
arterial circulation. The substance of the 
heart is supplied by nerves and vessels of its 
own, which are called coronary vessels', the 
coronary arteries branch off from the aorta, 
and the coronary veins return their blood into 
the right auricle. The nerves are branches of 
the eighth and great intercostal pairs. 

Heart Wbeel. The name given to a well- 
known mechanical contrivance for converting a 
circular motion into an alternating rectilinear 
one, which is generally adopted in the ma- 
chinery of cotton mills. It consists of an ellipse 
turned either on an axle, or by means of a 
winch and handle in one of its foci, or its centre, 
on whose edge a movable point or circle presses ; 
the latter receives an alternating motion from 
the circumference of the ellipse, which in its 
motion presses it to different distauces from 
the centre of motion. The practical disad- 
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vantages of this contrivance arc, the inequality 
of pressure and of moving force which will !:» 
required at dt0ft‘rent parts of the rotation of 
the ellipse, and the consequent wearing of some 
parts of it before the remainder. 

Beort Brood. In Botany, the English 
term for dwrwnmi. It is the central part of the 
trunk of a tree hardened by the deposition in 
its tissue of various secretions, whicm clog up 
the passages, and forbid the passage of any- 
thing through them. 

Beartb (A.-Saa:. heorth, another form of 
cartK), The part of a fhrnaee where the metal 
accumulates, and where it ‘is finally separated 
from the impurities that may be present in the 
ores ; it is situated at the bottom of the furnace 
a little above the mouth and the tuyeres. The 
term is also applied to part of an open'fumace, 
where the metal is enroosed to the action of fire. 
Beartsease. [viola.J 
Beat (G^er. hitzey This term has been ap- 
plied bow to the sensation experienced on 
touching a hot body, and to the cause of that 
.sensation: in the latter sense it is synony- 
mous with the term cdorie. The escape of 
heat through space is called the radiaiion of 
heat, and its communication by contact oon- 
duoiion. The torna. specific heat is applied to: 
the quantity of thermometric heat required to I 
riiise equal weights of different substances to 
the same temperature. Thus, experiments prove 
that the quantity of heat which will raise olive 
oil two degrees will only raise water one degree ; i 
hence a pound of water at 21*2® may be said to ! 
contain twice as much heat, or to have twice 
the capacity for heat that belongs to oil : or the 
specific heat of water being »1, that of oil is 
0*6. When heat changes the state or form of 
bodies a large quantity disappears, and remains 
in them so long as they retain one form. To 
heat in this state of combination, and inap- 
reciable by the thermometer, the term latent 
fat or calono of fluidity has been applied. 
[Expansion; Evaporation; Light.] 

Beat, Bynaxolcal Tbeory of. Two 
theories have been propounded to account for 
the phenomena of neat; the one the material 
theory^ the other the dynamical or mechanical 
theory. The material theory supposes boat to 
be a kind of subtle and imponderable matter, 
capable of being combined with ponderable 
matter and again separated from the latter. 
The dynamical theory, on the other hand, 
assumes heat to be, not a peculiar kind of 
matter, but a peculiar motion of the ultimate 
particles of matter. It is well known that, 
by the rapid blows of a sledge-hammer, a piece 
of iron may be rendered almost red hot Tho 
material theory would here account for its de- 
velopement, by assuming that the compression 
of the iron by the blows of the sledge had 
squeezed out, as it were, a (juantity of the heat 
which previously existed in the interatomic 
Spaces of the metal. The dynamical tbeoiy, 
however, maintains that the mechanical motion 
of the hammer, which is stepped or destroyed 
when it frlls upon the iron, is converted into a 
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motion of the ultimate particles, both of tlie 
sledge and of the iron upon which it falls; m 
fact, the motion of the hammer as a mass is 
transferred to the individual atoms of the 
hammer and of the piece of iron, and this 
atomic or molecular motion thus acquired con- 
stitutes heat. The limits of this article will 
not admit of the introduction of the eesperiments 
and reasoning by which the dynamical theoiy 
of heat has gradually hut completely driven its 
rival from the field. For a masterly exposition 
of this and the whole subject of heat, the 
reader is referred to TyndalTs Heat considered 
as a Mode of MoUon. 

Beat Bays. TUs term is usually applied 
to the red rays of the spectrum, and to other 
rays which mU outside the red end of the 
spectrum, and which are consequently invisihlo. 
The modem theories of heat and light will not, 
however, permit of the conception that there can 
exist any ray of light, which, when absorbed, will 
not raise the temperature of the surface absorb- 
ing it ; and ther^ore the division of the rays of 
the spectrum into heat rays and light rays is no 
longer strictly philosophical. It is, however, 
certain that those rays which produce the 
greatest heating effect and hut little luminous 
effect are concentrated about the least refran- 
gible end of the spectrum, while the most 
luminous rays are more refrangible, and are 
eons^uently thrown nearer to the violet ex- 
tremity of the spectrum. 

Beatti or Beatber (A.-Sax. heeth, Gor. 
heide). Xu a general sense the term heath is ap- 
plied to waste land in which the prevailing plants 
consist of one or more of the common species 
of heath, especially (Mima vulgaris, the Erica 
vulgaris of Linnaeus. This plant covers many 
hundreds of acres in the Highlands of Scotland, 
in Ireland, and in similar climates on the Con- 
tinent. It attains, in many places, the height 
of three or four feet ; and is used for thatriiing 
houses, making besoms, and for a variety of 
other purposes. The tender tops form a sub- 
stitute for mattresses in Highland cottages; 
and they are also eaten green and in a dried 
state by horses, cattle, and sheep, in countries 
where the grasses and clovers do not begin to 
grow till late in the spring. Other common 
species are Erica Tetralix and E. cinerea. 

Beave (A.-Sax. hebban, G«r. heben). In 
Nantical phrase, to employ force to move great 
weights by the lever, &e. ; as to heave up the 
anchor by the capstan or windlass; ioheave 
\ doom the ship, or pull her over on one side to 
! get at a leak ; also to heam taut (tight), or 
turn Ihe capstan till the rope or chain applied 
to it becomes tight. 

Beaven (A.-Sax. heofon). The Celestial 
Sphere, or Firmament, or Sky, in Astronomy, 
denotes the spaces in which the celestial bodies 
aro placed, or through which they apparently 

erform their diurnal revolutions. The term 

eaven was frequently used by the ancients to 
denote the orb or sphere in which a celestial 
body appears to move ; and hence the ancient 
astronomers assumed Ihe existence of as many 
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heavens as they observed different and appa- 
rently independent motions. They supposed 
the various heavens to he solid, because they 
could not otherwise sustain the bodies placed 
in them ; and spherical, because perfect motion 
must be performed in a circle wMch is formed 
by the section of a sphere ; and crystaUine, 
because the different bodies are visible, though 
their orbs include one another. The first 
heaven was that of the Moon, the second of 
Venus, the third of Mercury, the fourth of the 
Sun, the fifth of Mars, the sixth of Jupiter, 
and the seventh of Saturn. The eighth, which 
is that of the fixed stars, was called particularly 
the firmament. Ptolemy added a nmth, which 
was the Primum Mobile. All these reveries 
have been exploded by the discovery of the 
true system of the universe, and the laws of the 
planetary motions. 

Heavy Spar. Native sulphate of bar^ 
This is a common mineral in many mining 
districts. It occurs in several crystalline forms, 
of which the cleavage is a right rhomboidal 
prism; it also occurs fibrous, radiated, and 
stalactitic. Some beautiful specimens of the 
latter variety have been found in' Derbyshire 
of a brown colour. The crystals are usually 
white, or nearly colourless. The specific gravity 
of sulphate of baryta is 4tT to 4‘6. It consists 
of 77 baryta, 40 sulphuric acid, its eq.uivalent 
being 117. It enters into the composition of 
some kinds of pottery, but it is chiefly used 
in the adulteration of white lead. [BaaruM:.] 

Bel>domadal Council. [OoisroBBax'noN ; 
CoirvooATioK, Hotjsb or.] 

Hebe (Gr. ''HjOr?). In Grecian Mythology, the 
goddess of youth, whose ofidce it was to hand 
round the nectar at the banquets of the gods. 
She answers to the Latin goddess Juventas. 

Hebrew Kan^age. A dialect of the 
Semitic fiimily bf languages. The books of 
the Old Testament are preserved to us in this 
language, which was most closely allied with 
that of the Phoenicians, Canaanites, and Car- 
thaginians. 

Hecate (Gr. *Etedrv). In Mythology, a 
goddess, not mentioned in Homer, but by 
later writers spoken of as a daughter of Pers^ 
and Ajsteri^. Her name is the feminine form of 
Hecatos (the Far-shooter), applied to Phoebus, 
^oUo, and Helios (the Su^. In the Homeric 
Hymn, she aids Demeter (Ceres) in her search 
for Persephon^ (I^oserpine) ; in other versions 
of the myth she remained with the latter in the 
nether world. Statues were set up to her in 
market-places, and especially at cross-roads. 

Hecatomb (Gr. ^KarSfi^T]). Properly, a 
sacarifice of a hundred oxen; but the word is 
often used to signify a large sacrifice of any 
kind of victims. 

Hecatos. [Hxcate.] 

Heclde. An instrument used in separating 
the fibres of flax and placing them in parallel 
tresses. 

Hectic Fever (Gr. ^ktikSs, from habit). 
A constitutional fever, attended by debilify, a 
quick pulse, paleness, loss of appetite, 
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excessive perspiration,, and emaciation. It 
generally affects more or less of an intermittent 
character; but the exacerbations and remissions 
are iwegular, and the sweating stage is not fol- 
lowed by that relief which it usually announces 
in other febrile attacks. It is often symptoma- 
tic of some particular disease, and requires to 
be treated accordingly. Where this is not the 
case, or where it seems merely an attendant on 
general debility, a course of sarsaparilla and a 
milk diet are often very beneficial ; but where 
this remedy induces perspiration and nauseates, 
much management is required in carrying it on 
for a sufficient length of time to prove of service. 

Kecto gramme. A French measure of 
we^htaslOO grammes, or 1,543-4 English 
grains. 

Hectolitre. A French measure of volume 
= 100 litres, or 6,102*8 English cubic inches. 

Hectometre. A French measure of length 
= 100 mfetres, or 3,937 English inches. 

Hecuba. In Mythology. [Paris.] 

Hedenbergite. A silicate of lime and 
iron, first described and analysed by Heden- 
berg, in Sweden, 

Hedera (Lat.). The genus of the Ivy, 
belonging to the order AraliaoeiB, and consist- 
ing of scandent evergreen shrubs, climbing by 
means of short sucker-like rootlets, which ding 
to any surface with which they come in con- 
tact, Ipr is thus enabled to mount to the tops 
of the highest buildings or of the tallest trees. 
The Common European Ivy, H. Melia, yields a 
large number of varieties. There are other 
species peculiar to Africa — H. canarimsis, and 
to Asia — H. colcMca or Bxgneriana, both of 
them well known in gardens. 

Bederlo A-oid. A crystalUsable acid con- 
tained in the seeds of the common Ivy (^Sedera 
Selix). An alkaloid (Hederine) has also been 
obtained from the same source. 

Hedge (A-Sax. hegge, Fr. haie). A living 
fence or wall formed of woody plants, sown or 
planted in a line, and cut or clipped in such a 
manner as to form a compact mass of any degree 
of width and height that may be required for the 
purpose of shelter, separation, or defence. The 
! fences most generally used in agriculture are 
made of the white thorn {Orcdcegus oxyajcantha^ 
Linn.), because it has spiny branches, and forms 
a strong defence against cattle. Fences for the 
purposes of shelter and separation are diiefly 
used in gardening, and for the most part are 
formed of evergreen shrubs, such as the holly, 
yew, box, &c. ; or sub-evergreens, as the privet ; 
of flowering shrubs, as the Cydoniaga^onica; 
or of deciduous shrubs or trees with persistent 
leaves, as the hornbeam and beech. In the 
management of hedges of every description an 
important point is to keep them thick, and im- 
pervious to winder to animals near the ground; 
for which purposethe section of the hedge should 
bemads broader at the base than at the top, in 
order that the exterior leaves in eveiy part of 
the hedge may enjoy in an equal degree the 
influence of light, air, and perpendicular rains. 

Hedgebog. [Ebikacexjs.] 
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He^yplian. An arsenio-phospliate of lead 
and Lme from Sweden. 

Hedysarum (Sr. m^e% and &pw/ta, a 
A genus of herbaceous or dwarf shrubby 
L^uminosa, several of which are familiar in 
gardens. To this genus belong the Camel’s 
Thom, R. Alhagij which produces a manna-like 
substance ; and also the Moving or 'Windmill 
plant, H. gyrans, whoseleaves possess the curious 
property of moving their leaflets spontaneously 
in different and opposite directions, under the 
influence of light and warmth. 

Keel. The after extremity of the ship’s 
keel: also the foot’ of a mast . — To heel over, is 
to incline to one side. 

Keffel, Pbiloaoptiy of. [Scuelling, 

pHaOSOPHY OP.] 

Hegrira. In Clmonology, the era used by 
the Mohammedans in the computation of time. 
The epoch or first day of this celebrated era, so 
extensively employed in the East, corresponds 
to Eriday, July 16, in the year 622 of the 
Christian era. It is a problem of some im- 
portance to convert dates expressed by the 
Mohammedan computation into the correspond- 
ing dates of our calendar ; for effecting this it 
is necessary to be acquainted with the form of 
the Mohammedan year. 

This year is strictly lunar; and the civil 
months are adjusted to the lunar montlis by 
means of a cycle of 30 years, containing 19 
common years* of 354 days, and eleven inter- 
calary years of 355 days ; the cycle thus con- 
taining 10,631 days, or 29 Julian years and 39 
days. Each year is divided into 12 months, 
containing alternately 30 and 29 days, ex- 
cepting that the last month of the intercalary 
year contains also 30 days. The intercalary 
years are the 2nd, 6th, 7th, 10th, 13th, 16th, 
18th, 21st, 24th, 26th, and 29th of the cycle. 
The names of the Mohammedan months, with 
the number of days in each, are as follow : — 


Moharem . 

Days 

30 

Shaban . 


Saphar 

29 

Eamadaxt . 

30 

Ilabiu I. . 

30 

Shawall . 

29 

RabiuII. . 

29 

Dhu’l Kadali 

30 

Jomadhi I. 

80 

Dbu’l Hajah 

29 

JomadM 11. 

29 

- in inter- 

Uegeb 

30 

calary years . 

30 


Such are the chronolomcal elementsby means 
of which Mohammedan dates are reduced to the 
Christian era. The rule by which the reduction 
may be accomplished is as follows : — 

1. Divide the number of years (of the Hegira) 
elapsed by 30 ; the quotient will be the number 
of cycles, and the remainder the number of 
years elapsed since the beginning of the current 
cycle. Cull the quotient A, and the remainder 
B, and let x be the number of intercalary years 
in B; then the number of days that have 
elaps(^ &om the commencement of the Hegira 
to the beginning of the year in which the date 
occurs is given by this formula : 

10,631 A+354B + J?; 

for 10,631 is the number of days in the cycle, 
and 364 the number of days in the common 
lunar year. To the sum obtained by this for- 
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mula add the days since the beginning of the 
current year, and the result is the number of 
days from the commencement of the Hegira to 
the given date. 

2. To the number of days from the com- 
mencement of the Hegira to the given date add 
the number of days between the commence- 
ment of our era and the Hegira, and the sum is 
the number of days from the first of our era 
to the given date. The number of days from 
the beginning of our era to the Hegira^ or to 
July 16, 622, is 227,016. 

3. Having now found the number of days 
from the Incarnation to the given date, it only 
remains to convert the sum into Julian years. 
For this purpose divide by 1,461 (the number 
of days in the Julian intercalary period), and 
call the quotient 0. Divide the remainder by 
366, and call the quotient D, and the remainder 
of this last division y. Then 4 C + D is the 
number of Julian ye^s elapsed since the be- 
ginning of the Christian era, and y is the number 
of days that have elapsed of the current year. 
This gives the date in Old Style. To reduce it 
to the Gregorian Style, it is only necessary 
(during the present centuiy) to add twelve days. 
[Calendar.] 

Kelgbt (Ger. hoheit). In Geometry, the 
same as Altitude [which see]. 

Keigliteu (from height).^ In Painting, a 
verb signifying to make prominent by means of 
touches of light or brilliant colours, as con- 
trasted with the shadows ; the effect is also 
heightened by deepening the shadows. 

Heights, Measurement of. The deter- 
mination of the relative altitudes of points on 
the earth’s surface is of equal importance in phy- 
sical geography with the determination of their 
latitudes and longitudes. There are three dif- 
ferent methods by which thebperation is usually 
effected. When it is required' to determine not 
only the height of one point or station relatively 
to another, but the relative heights of a number 
of points above a common horizontal plane (as 
for tracing the line of a canal), reconrse is had 
to the operation of levelling. The second method 
is to observe the angle of elevation or depression 
of one station as seen from another, and to com- 
pute, from the obser\'ation and from the dis- 
tance of the two stations, the difference of 
altitude by the rules of trigonometry. The 
third method, and the most important, as being, 
generally speaking, the most applicable, is to 
deduce, by means of the known physical pro- 
perties of the atmosphere, the differences of 
vertical height from the observed differences, 
of atmospheric pressure as indicated by the 
barometer. 

The following approximate formula for calcu- 
lating the difference of altitude si, in feet, between 
two stations at which h and h' are the heights, 
in inches, of the mercurial column, is frequently 
used : 

(log A— log cA'). 

In this formula common logarithms are to be 
employed, and h and o are to be previously 
determined by the following formulae, in which 
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T and t' denote tlie temperatures, centigrade, 
of the mercury at the two stations, t and f the 
temperatures of the air, and I the latitude: 

60345 + 

1- -00267 cos2^: V 500 /’ 


The method of obtaining these formulae is given 
hy Poisson in his Mhanique, t. 2. In Biot’s 
Astronomie Physique, and Schumacher’s As- 
tronomisehe Nachnchtm, still more complete 
investigations on barometric measurements will 
he found. The most handy method with which 
we are acquainted is due to Mr. Ellis ; it will 
he found described at length in the Reader of 
July 23, 1864. 

Kelmla (after Dr. Heim, of Berlin). To 
this genus of LythraceeB belongs H. salidfolia, 
the Hanchinol of the Mexicans, regarded by 
them as a potent remedy in venereal diseases. 
It is a small shrub, with willow-lihe leaves, 
and yellow flowers in their axils. 

Heir (Lat. hseres). In Law, one who suc- 
ceeds by descent to lands, tenements, and 
hereditaments. Strictly speaking, a person is 
not properly called heir in the lifetime of his 
ancestor ; according to the ancient masim, 
nemo est hesres viventis. (Eor the rules which 
govern this succession in England by common 
law and statute, see Dbsobnx.) Mm-ayparmt 
is he who (by law or custom) must succeed, by 
descent, to the hereditaments, if he survive the 
present tenant ; as at common law, the eldest 
son. Heir-^resumjptive, he who stands nearest 
in succession in the default of an heir-apparent ; 
as an eldest brother where there is no issue. 
Heir~at4auD, or Tieir-gen^al^ is he who succeeds 
by descent to lands in fee simple. Heir-special, 
issue in tail claiming by the form of the gift. 
[Feb Ta.il.] Heir hy custom, he who succeeds 
to lands or tenements hy custom ; as all the 
sons by gavelkind. Hdr-male, i.e. the nearest 
male in the succession, is not strictly a term of 
English law, since lands cannot descend in this 
way ; but some dignities are thus limited. A 
devisee is sometimes called heir hy demse, or 
JuBres factiAS. Bastards, aliens, persons attaint 
of treason and felony, cannot be heirs ; hut 
idiots and lunatics may. Things that pass 
with the land, as conditions and covenants real, 
goods and chattels annexed to the jfreehold 
[Fixtures], and terms of years to attend the 
inheritance, are in ordinary legal language said 
to go to the heir : as also heir-lo<^, being such 
goods and chattels as go by special custom along 
with the inheritance. In Scottish law, the word 
Jmr is taken in a larger acceptation, as to per- 
sonal as weU as real property. Heirs-at-law are 
termed in it Jmrs Vihatsom&oer. Scottish law 
recognises several species of heirs : as the heir- 
active, who has the right of action ; heir of 
line, or lineal heir ; heir by conquest^ who suc- 
ceeds to estates to which the deceased, donor 
did not himself succeed hy descent r heirs por- 
tion ers, in English law coparceners;' heir of 
tailzie (or in tail), and so forth. By the civil 
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law, heirs are of two kinds— legitimate, or by 
act of law ; and instituted, or by the will of 
the possessor: the former only answering to 
those who are properly designated as heirs in 
om? own law, the latter to our purchasers. Le- 
gitimate are either heirs of blood — heirs under 
the title unde vir et uxor, hy which, in default 
of heirs of blood, a husband or wife succeeded 
to the goods of the deceased spouse (a pro- 
vision not generally preserved in modem 
Continental law) ; and heirs irregular — sueli 
p the lord to whom an escheat falls, &c. Heirs 
instituted are of many kinds. 

Heir-looms. In Law, snch goods and 
personiil chattels as go to the heir along with 
the realty. The quality of heir-looms is fixed 
by custom ; deeds, charters, deer in a park, &e., 
are usually such. 

Helen. In Mythology. [Paeis,] 

Kelenine. Mecampane Camphor. A cry- 
stalline camphor-like substance, found in the 
root of Inula Helenium, or Elecampane. Its 
vapour has a peculiar odour somewhat resem- 
bling that of patchouli. Its chemical formula 
appears from the analyses of Dumas and G-er- 
hardt to he CgiHi^Og. 

Heliacal (Gr. belonging to the sun). 

In the ancient Astronomy, a star is said to rise 
heliacally when, after being in conjunction with 
the sun, and consequently invisible, it rises so 
soon before the sun as to he visihlein the eastern 
horizon in the morning twilight,- and it is said 
to set heliacally when the sun approaches so near 
to it that it is lost in his light, or ceases to he 
visible in the western horizon when he has dis- 
appeared. At the opposite season of the year 
the same star rises as the sun sets, and sets as 
the sun rises ; it is then said to rise and set 
OGrorvycally. When a star or planet rises and 
sets at the same instant with the sun, it is said 
to rise and set cosmically. These technical 
terms occur frequently in the works of Hesiod, 
and in Ovid’s Fasti. The- ancients fixed the 
commencement of the seasons by the positions 
of the stars relatively to the sun at his rising 
and setting. 

Kellades (Gr.). In Greek Mythology, 
daughters of the Sun, who wept amber tears on 
the death of Phaethon. 

Helleea (Gr. ‘H\:ata, probably connected 
with a\la, an assembly, from aAiis, thronged). 
In Ancient History, the chief of the ten courts 
among which the 6,000 Athenian jurymen were 
distributed, and which on important occasions 
sometimes contained them all. Before this 
trihunal were brought causes of consequence to 
the state and individuals, which did not involve 
bloodshed. {M&m. de lAcad. des Insorip. vol. 
xviii. ; Boeckh’s Public Economy of Athens.) 

Bellantbuft (Gr. the sun, and ^aBos, 
a jUmer). This genus of Gompositm yields the 
well-known Sunflower, H. annuus, one of the 
most showy of large growing annuals ; its seeds 
yield a useful oil in great abundance. Another 
species is the Jerusalem Artichoke, H. tuberosm, 
a wholesome esculent resembling the potato, and 
extensively cultivated. 
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HelicHrysiutt (Gx. fjxtoy, and xP«®’‘^ 2 r, gol^. 
The typical genus of the race of Compo- ' 
site flowers which are called Everlastings or 
Immortelles. These * everlasting flowers ’ are ^ 
in fact the flower-heads of the species of Hdi- ' 
chrymm and of plants allied to it, which at | 
one time or other have been separated. The ! 
ornamental part consists of the involucral scales, ' 
which in addition to their dry scarious durable 
character have acquired colours of more or less 
brilliancy. The common H. hrctcteaixm of gar- 
dens has given rise to various everlastings of 
distinct and showy colours. 

Kellooid (Gr. from a curl). 

There are two surfaces of this name : the Be- 
mlo^aUe Belicoid or screw-sur/oce, whose gene- 
rators are the tangents to a common helix ; and 
the SJcevo Helicoid, generated by a line which 
moves so as always to rest on the helix and cut 
its axis perpendicularly. ^ The former is simply 
the developable osculatrix of the helix — a de- 
velopable surface, therefore, of which the helix j 
is the cuspidal edge; the latter is a conoid j 
having the helix for its directing curve ; it is in 
fact the locus of the principal normals of the 
helix. The developable helicoid is ^ circum- 
scribed to the skew helicoid, the helix itself 
being the curve of contact Every plane per- 

endicular to the axis of the helix cuts the 

ovelopable helicoid in the involute of the cir- 
cular section of the cylinder on which that helix 
is traced. The developable helicoid is also tho 
cydifying mrfacc of the helix ; that is to say, 
when the surface is unfolded into a plane, the 
helix becomes a circle. 

SeUooexitrlc (Gr. IjAioy, and nivrfov, cen- 
tre). The Tidioorntric longitude of a planet is 
the angle at the sun’s centre, formed by the 
projection of its radius vector on the ecliptic 
and the straight line drawn from the centre of 
the sun to flie first point of Aries. Similarly 
the heliocentric latitude of a planet is the angle 
formed by the straight line which joins the 
centres of both planet and sun, with the plane 
of the ecliptic. The greatest heliocentric lati- 
tude is consequently equal to the inclination of 
the planet’s orbit. 

XCellooeutric System. In Astronomy, the 
system which regards the sun as the centre of 
our solar system. This theory was first pro- 
pounded by Aristarchus of Samos, and after- 
wards established by Copernicus. As put forth 
by him, it needed only Newton’s hypothesis of 
gravitation to coiMlete the system of modem 
astronomy. (Sir G. 0. Lewis, Astronomy of the 
Aneimts, chap, iii.) 

Heliograp)!!. An instrument devised by 
Mr. Warren de la Hue for the special object of 
obtaining photographs of the sun. It may be 
doscribed as an equatorial telescope with special 
modifications. The classic heliograph in use 
at Kevr has a tubs square in section and larger 
at the lower end than at the object-glass end. 
The image of the sun, 0'466 inches in diameter 
at the focus, is enlai^ed to nearly four inches 
by means of a secondary object-glass, and this 
image is received on a photographic plate. The 
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sun’s light is so intense that not only has the 
aperture to be cut down to two inches, but an 
instantaneous apparatus of a peculiar construc- 
tion bas to be employed. When the picture is 
about to be taken, an opening about one- thirtieth 
of an inch wide flashes across the axis of the 
sMondary object-glass, and the rays from the 
different parts of the disc pass through it in suc- 
cession and are depicted on the collodion plate. 

KeliograpUy (Gr. ^Kiqs, and ypdtpoo, 1 
describe). A general name given to the art of 
fixing images of objects by means of Photo- 
onAPBT [which see]. 

Heliometer (Gr. ^\tos, and fiirpov, mea- 
sure). A kind of micrometer for measuring 
the diameters of the sun, moon, and planets, or 
any small apparent distance between celestial 
objects. The instrument best known by this 
name appears to have been proposed or sug- 
gested by Mr. Savery (Phil. Trans, vol. xlviii.) 
about the year 1743 ; hut it was first applied by 
Bouguer ih 1747, and has since been improved 
by Dollond and Eraunhofer. The principle 
on which the instrument is constructed is as 
follows : Two object-glasses of the same focal 
distance, or rather the two halves of a divided 
object-glass, are placed side by side in the same 
tube with an apparatus so contrived that the 
distance between the centres can be increased 
or diminished at pleasure. In this manner two 
images of the sun are formed at the focus of 
the common eye-glass. Thus 
the circle AAA represents 
the field of view of the tele- — -A 

scope, or the visible circle a.t ^ ^ 

the common focus of the two Jj 

object-glasses and the eye- 
glass, while the two small cir- 
cles represent the two images 
of the sun formed by the two object-glasses. 
When the observer proposes to measure the dia- 
meter of the sun, the two object-glasses are 
brought by means of a tangent screw to such a 
distance from each other that the two images 
touch in a point T, and the distance between 
the centres of the two object-glasses, estimateil 
in seconds, gives the distance between B and C 
the centres of the images ; that is, the diameter 
of the sun. The Oxford instrument is the 
finest specimen of its class in England ; it is 
admirably described in Nichol’s Cyclopcedia of 
the Physical Sdencea. 

The principle has also been applied to the 
microscope. [MicsoMBTaiL] 

Helioscope (Gr. llAwy, and tr/coir^oj, I view). 
The name given by Seheiner to an instrument 
of his own invention for observing the sun 
without hurting the eye. The ordinary method 
is to place a disc of coloured glass before the 
eye-piece of the telescope. 

Hellostat. An instrument invented by 
Gravesande for the purpose of obviating in 
optical experiments the ineonvenience arising 
fi’om the continual change of direction of the 
solar rays, by reflecting them in the same 
straight line. 

It is easy to conceive a mechanism by which 
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this object may be accomplished. Suppose a 
dock to be placed with its dial parallel to the 
equator, or the axis of the index hands parallel 
to the axis of the earth ; and suppose a rod 
connected with the extremily of the hour hand 
to meet the axis produced and make with it 
the proper angle ; then a mirror fixed perpen- 
dicularly to the rod wiQ have the motion re- 
quired. 

Por a description of the original instrument, 
see Gravesande’s "Phys. Mmmtai but it has 
been greatly improved by Chasles, Malus, &e. 
{Journal de VihoU Polytechnigue, cahia* 16; 
Biot, Physigw Ex^knmmtale, tom. ii.) This 
instrument is now extensively used in connec- 
tion with the Seectboscopb [which see]. 

Kellotrope (Gr. ^Morpimov, a plant which 
turns ^ to the sun). A garden flower of South 

which has acquired for it the name of Cher^- 
pie. The flower-heads offer a good illustration 
of branching circinate racemes. It can scarcely 
be called showy, but the plant is highly valued 
for its odour. Et. ^eruvianum is the most popular 
of the species. 

Hbliotbopb. In Geodesy, an instrument 
used to reflect light to distant stations. Merz 
and Professor W. A. Miller have both suggested 
very convenient forms of this instrument. 

Helix (Gr. a whorl). The name of a 
Linnaean genus of the Vermes Testacea, cha- 
racterised by the entire and crescent-shaped 
opening of the shell, and forming in the system 
of "Woodward the type of a family of terrestrial 
and air-breathing Gastropods, including the 
genera Vitrina, Bulimus, Pv/pa, Suocinea, Ana~ 
stoma, Streptaads, Sagda, Sdioella, Stenopus, 
Omalonyss, Partula, Aehatina, Glandina, Syi- 
raxis, Aohatindla, Cylindrella, Balm, Mega- 
spira, Qlausilxa, and Melix proper, of which 
our common garden snail, Kelix hortensis, is 
an example. 

The great vine-snail {Eelix pomatia, Linn.) 
formed one of the luxuries of the tables of the 
ancient Romans, and by peculiar feeding and 
other treatment was brought to attain an im- 
mense size. It is still an article of food in 
certain cantons in Switzerland and Prance. 
Snafls do much damage to vegetables in cul- 
tivated grounds, biting off pieces of the leaves 
by means of a semicircular dentated hoi^ 
plate, which is afiSxed to the upper lip. 

Hnnix. In Anatomy, this term is applied to 
the reflected margin of the external ear. 

Helix. In Architecture, the curling stalks, 
or volutes, under the flowers in each face of the 
abacus of the Corinthian capital 

Helix. In Geometry, a non-plane curve 
whose tangents are all equally inclined to a 
fixed right line. The tangents to a helix, 
therefore, are parallel to the generators of a 
right cone, having this fixed line for axis. The 
osculating planes of a helix are also equa^ 
inclined to this fixed line, since each contains 
two consecutive tangents, and is therefore 
parallel to a tangent plane of the above right 
cone. The binormals and their parallels, the 
107 
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polar lines of a helix being perpendicular to 
the osculating planes, are parallel to the gene- 
rators of the reciprocal of the auxiliary cone 
under consideration, which reciprocal is ob- 
viously also a right cone, so that the polar lines 
of the primitive helix are inclined to the fixed 
line at a constant angle, which is the complement 
of the inclination, to the same line, of the 
tangents to the original helix. These polar 
lines, therefore, are tangents to a second helix ; 
m other words, the polar surface of a helix is 
itself a developable helicoid ; the cuspidal edge 
of this surface, that is to say. the second helix 
itself, is of course the locus of the centres of the 
osculating spheres of the first helix. The prin- 
cipal norm^s of a helix are obviously perpen- 
dicular to two corresponding generators of our 
reciprocal cones, and therefore to the plane of 
these generators, which latter contains the 
common axis of the cones. Hence the principal 
normals in question are all perpendicular to the 
fixed line, in other words parallel to a fixed 
plane. 

The rectifying planes of a helix, being per- 
pendicular to the principal normals, are parallel 
to the fixed line, and therefore the rectifying 
surfeee which they envelope is a cylinder, whose 
generators, the rectifring lines, are also paraUd. 
to that fixed line, when this rectifying surface 
is an ordinary cylinder of rotation, &e helix 
becomes the common helix, or the curve formed 
by the thread of an ordinary screw. For the 
general helix the ratio of the angles dr and do 
of contact and torsion, and hence also the ratio 
of the radii p and r of curvature and torsion, 
axe constant. This is evident on reflecting that 
dr and do are the angles between corresponding 
consecutive generators of our auxiliary reciprocal 
cones. Conversely the curve is a helix for 

which - is constant. This was first shown by 
9 

Bertrand (Liouville's Jov/mod, 1848). For tbe 
common helix both p and r are constant — a 
theorem whose converse is also true, as has been 
shown by Puiseux. The radius of curvature p, 
in fact, is then simply the radius of curvature 
at tile extremity of the minor axis of the elHp- 
tieal section, in which the right cylinder is cut 
by the osculating plane ; and since all osculating 
planes are equ^y inclined to the axis of the 
cylinder, all such ellipses are equal. The prin- 
cipal normals of the common helix all pass 
tlmough its axis, and therefore generate a conoi- 
dal surface, the skew helicoid, upon which the 
axis is a line of striction. The locus of the 
centres of absolute curvature, which for all uon- 
plane curves is situated on the polar developable, 
coincides with the cuspidal edge of the latter 
surface in the case of a common helix ; so that 
the loci of centres of absolute and spherical 
curvatxire of the helix coincide with a co-axal 
helix, which has, in common with the original, 
the same principal normals. The two helices 
axe consequently curves on the same skew 
helicoid, formed by their common principal 
normals. 

Amongst the numerous interesting properties 
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of two siicli conjugate helices, tlio follo'Vi'ing aro 
■wortli noting : Tho tangents of one lielix are 
the polar lines of the other, that is to say the 
developable oseulatrix (hcHcoid) of the one is 
the polar developable of the other, or the oscu- 
lating plane of the one is the polar plane of the 
other; so that their elements adjacent to a 
common principal normal are perpendicular to 
one another. These two helices are but special 
cases of curves described upon tho same skew 
surface, so as to have in common the generators 
of this surface for principal normals. Two sudh 
curves always intercept equal segments upon 
all generators, and their corresponding oscu- 
lating planes, through the same generator, en- 
close a constant angle. Bertrand, Serret, 
Voizot, and Curtis have published interesting 
papers on this subject in Liouville’s Journal, 
vols. XV. and xvi. 

The common helix which passes through 
three consecutive points of a non-plane curve, 
and has its axis parallel to the rectifying line 
of that curve, is called the osculating helix of 
tho latter. [Osculating Helix.] 

Kelladotberium (Gr. *EAX<£s, Greece, and 
Qrtplw, beast). A fossil mammalian discovered 
by M. Gaudry near Pikermi, in Greece. Its 
similarity to the giraffe at first led Professor 
Buvernoy to place it under the gemis Camelo- 
pardalis, which it resembled in the proportions 
of the lower jaw, in the secondary modifications 
of the grinding teeth, and in the length of the 
limbs. It was, however, devoid of horns. M. 
Gaudry and Professor Owen, therefore, erected 
it into a separate genus. It is found in the old 
pliocene of Prance and Greece. 

BellauodiccB (Gr. 'E?Os.avoZlKcu). The 
judges in the Olympic games. Tho judges of 
the court-martial in the Lacedaemonian army 
were also known by the same name. 

HellS Greek Mythology, a 

daughter of Athamas and sister of Phrixus. 
She fell from the golden-fieeced ram, and was 
drowned in the strait which, according to the 
legend, thus received the name of the Hellespont. 

Bellebore (Gr. e\\4$opos). In Pharmacy, 
tins term is applied to the roots of the black 
and white hellebore. The root of Black Helle- 
bore (EeUehorus offid^idis), called also Melam- 
podium, has a bitterish acrid taste, and is a 
drastic pui^e and emetic : the root of the 
"White Hellebore ( Veratrum album) is similar, 
but more active in its operation. [Veratbla.] 
It was formerly used in the cure of gout, and 
in some maniacal cases where no effect is pro- 
duced except by very powerful means ; but 
these remedies have now fiillen into disuse. 
The leaves of the Helleborus/cetidiis, or Stinking 
Hellebore, have also been used to evacuate 
worms from the intestines ; but they are dan- 
gerously active. 

Ballel»orus (Gr. 4\h4^opos). Of the Helle- 
bore genus, one of the Sanunculace^, H. niger, 
well known in gardens as the Christmas !]^se. 
and used in medicine, and the Black Hellebore 
of the ancients, JS. oj^nnalis, are tho most 
important species. Several others arc objects 
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of interest in gardens on account of the beauty 
if their flowers. [Helleboee.] 

Hellenic (Gr. 4\\.‘r]vtK6s, from ^'EWtjv, a 
rrech). The name given to the common 
dialect which prevailed very generally among 
the Greek writers after the time of Alexander. 
It was formed, with very slight variations, from 
the pure Attic of the age preceding its intro- 
duction. 

Hellenistic. The name given to that dialect 
of the Grecian language which was used by the 
Jewish writers. Its peculiarities consisted in 
the introduction of foreign words very little 
disguised, hut more especially of Oriental me- 
taphors and idioms ; hut not at all in the in- 
flexions of words, which were the same as in 
the Hellenic. 

Hellenists. The Jews who from their 
foreign birth or travel used the Greek (Hellenic) 
language, are distinguished by this name in 
the Acts of the Aposues. The word is derived, 
according to a common method of formation in 
the Greek language, from the verb iWriviCeiv, 
to JSellenise, or adopt the manners of a Greek. 
There were great numbers of Jews scattered 
throughout the Roman empire at this period, 
more especially in the Asiatic and East African 
provinces, where the Greek was the current lan- 
guage. Prom their long sojourn in foreign 
countries they were distinguished from the 
Hebraists, or native Jews, by the greater libe- 
rality of their views with respect to the natm-e 
of the promises of the Old Testament. It appears 
from Acts vi. 1, that these Jews retained the 
distinctive name of Hellenists after their con- 
version to Christianity, and that there continued 
to subsist some jealousy between them and the 
native Christians. 

^ Helm or Helmet (Goth, hilms. Old Horse 
hialmr, Ger. helm, Pr. heaume). Defensive 
armour for the head. The armour which par- 
ticularly guarded the head was known by the 
general denominations of headpiece, casque, and 
helnut. Helmets were anciently formed of 
various materials, but chiefly of skins of beasts, 
brass, and iron. An open helmet covers only 
the head, ears, and neck, leaving the face un- 
guarded. Some open helmets have a bar or 
bars from the forehead to the chin, to guard 
against the transverse cut of a broadsword; 
hut it affords little defence against the point 
of a lance or sword. A dose helmet entirely 
covers the head, face, and neck ; haring on the 
front perforations for the admission of air, and 
slits through which the wearer may see the 
objects around him; this part, which is styled 
the visor (from the Prench word viser, to take 
sight), lifts up by means of a pivot over each 
ear. Some helmets have a bever (from the 
Italian bevere, to drink), which, when closed, 
covers tlie mouth and chin, and either lifts up 
by revolving on the same pivots as the visor, or 
lets down by means of two or more pivots on 
each side near the jaws. The use of the bever 
was to enable the wearer to eat and drink more 
commodiously than could he done in a helmet 
with a visor only. The helmets of the Greeks 
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and Eomans were mostly open, not nnlike 
skuE-caps, as formerly worn by onr dragoons. 
Montfau 9 on says he never saw an ancient 
helmet with a visor to raise or let down, 
although he is of opinion that they had those 
contrivances. It seems as if the Romans, at 
least those of which Pompey’s army was com- 
posed at PharsaEa, had open helmets, as Caesar 
directed his soldiers to strike them in the face, 
which order he would not have given if their 
faces had been covered-. The two Grecian hel- 
mets in the British Museum have a kind of 
contrivance to cover the nose. Over the top of 
the helmet rose an elevated ridge caUed the 
crest, representing Eons or dragons, <&;c., to 
make the warrior appear taUer and more 
terrible. Por an admirable description of the 
helmets and helms in use in Europe at various 
periods, fuUy illustrated, see Hewitt’s Ancient 
Armour and Weapons in Europe. 

Helm (Icelanmc, hialmun, perhaps as being 
the hdve or handle by which the ship is 
managed). The mechanism of the steerage, 
comprising three distinct portions, the rudder, 
the tEler, and the wheel ; Ihough in small craft 
the last item is eommordy wanting. To put 
the helm chstarboa/rd, is to put the tSler over to 
the right side ; a-port, to the left side ; wp, to 
the weather side ; d/mn, to the lee side. 

Helmet or Helmet Sliells. [Cassis.] 

Relmlntbologry (Gr. a worm, 

and \6yos). The natural history of worms. 

' [Intbsthtalia.] 

Helmsman. The man who steers. A 
good helmsman opposes in time the tendency 
of the ship to deviate from her course by a 
smaU motion, which he relaxes as soon as the 
effect is felt, thus disturbing her sailing as 
Ettle as possible. A bad helmsman gives her 
too much helm, and keeps her perpetuaEy 
yawing from one side to the other. The 
steering, therefore, is of the utmost conse- 
quence in chase. 

Helopldee (Gr. or more properly 

’'EWoif/). A family of Heteromerous Coleo- 
pterans, belonging to the section Btmdytra, 
and including numerous subgenera and species. 
The typical genus Helops is remarkable for 
having the anterior tarsi of the males dEated. 
Of this genus there are four British species 
known, of which the Helops caraboides may be 
found at the roots and under the bark of trees : 
it presents a lengthened ovate form, a brown 
colour, a punctured surface, and dusky red au- 
tennse and tarsi. 

Helots (Gr. elxdrraC), In Ancient History, 
the slaves of the Spartans, consisting originaUy, 
in the opinion of some, of the Achaean in- 
habitants of Laconia,, who were subdued by 
force of arms by the Dorian invaders. The 
name was, it is said, derived from Helos, a 
town of Laconia, of which the inhabitants 
were thus reduced to servitude. To this 
class were afterwards added the Messenians, 
who still clung to their native soil after its 
sul^jugation by the Spartans. They were em- 
ployed either as domestic slaves, cultivators 
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of the land, or in the public works; and 
though they do not appear to have been 
treated ordinarEy with much severity, yet the 
recoEection of their former state urged them 
frequently to revolt, while their numbers ren- 
dered them so formidable to their masters as to 
drive the latter to schemes of the most abomin- 
able treachery for their repression. (MiEler’s 
Hist of the Dorians; 'Waehsmuth, Hist Ant, 
of the QreeJes, transl. i. 323.) 

Helver. A miner’s term; the handle of 
a tool. 

Helvlne. A mineral occurring in smaE 
crystals at Schwartzenberg, in Saxony ; it is 
composed of the sEicates of manganese, glucina, 
and iron. 

Helwingiacese (Helwingia,the only genus). 
The characters of this small natural family of 
Gaxryal diclinous Exogens Ee in their having 
fasciculate flowers and ^ternate stipulate leaves. 
The Japanese use the leaves of HeVmngia rusd- 
folia as an esculent. 

Heznelsrtra (Gr. and iKvrpotf, a sheath). 
The name given to the superior wings or wing-. 
covers of Tetrapterous insects, when they are 
coriaceous at the base and membranous at the 
extremity ; as in the order Hmiptera. 

Hemeralopia (Gr. the day, and 
the eye). A peeiEiarity in the sight, in which 
persons see in broad daylight, but not in the 
evening : it is said to be endemic in some parts 
of Europe, and of the West Indies. The 
pupE is geueraEy more dilated and less sensi- 
ble than in healthy eyes. It has been relieved 
by tonics and gentle stimulants, with the occa- 
sional appEeation of blisters behind the ears. 

HemerobapHsts (Gr. ^pipa, and fiairrtQ», 
I baptise). An ancient sect among the Jews, so 
caEed from washing themselves as a religious 
solemnity every day. It is thought by some 
that the Christians of Saint John, or Sahians, 
descend from them. 

Hemeroblans (Gr. hp-ipa, and ^ios, life). 
A famEy of Nenropterous insects, of the 
section called Planipennes by LatreiEe; cha- 
racterised by having a slender body, which is 
greatly exceeded in length by the finely re- 
ticulated wings. The ova are deposited in 
clusters, attached each by a long glutinous 
pedicle to the leaves of various plants ; and by 
some mycologists have been described as fungi. 
The larvae of these insects are remarkable for 
their ravenous habits ; and as they feed chiefly 
on the plant-lice {Aphides), are highly benefi- 
cial. They subsist on their Juices, suck them to 
death, and with a singular instinct they clothe 
themselves with the skins of their victims. Of 
the typical genus Hemerolius there are fourteen 
known British species, of which the Hem.pm'la, 
linn., is the most heantiful. It is sometimes 
caEed the golden-eye; is of a green colour ; the 
wings transparent, and veined with green. 

Bemerodroml (Gr. ^pepodp6p.ai). In the 
ancient Greek states, couriers, so called from 
being able to ran aE day. They served, instead 
of a system of posts, to carry importiint news. 
They were also caEed Hemeroscopi (^/xepo- 



HEMI 

<rK<Jiroi), from being placed on some height in 
times of danger, to observe anything important 
that might happen, and give information in the 
proper quarter. 

KemI (G-r. A prefix, denoting the 

half of anything. 

Kemlorania (G-r. and Kpavhy^ tlhc hea^. 
A pain of one side of the head : it is often 
intermittent. [Headache.] 

Hemidesznas (Gr. and Secr/Arfs, a hand). 
The roots of H. indtcus are employed in India 
us a substitute for Sarsaparilla. The genus 
itself belongs to the Jjscl&piadacecB. 

Bemlgamous (Gr. hp-h y&iios, mar- 
r-iage). In Botany, a term employed in speak- 
ing of grasses, when of two florets in the same 
spikelet one is neuter and the other unisexual, 
whether male or female, as in Ischamwn. 

Kemiologramoua (Gr. Z\os, entire; 
and yiifMs). A term employed in speaking of 
grasses, when in the same spikelet one of two 
florets is neuter and the other hermaphrodite, 
as in several species of Panieim. 

Bemlopia or Bemlopsla (Gr. and 
the ege). A disordered vision, in which 
objects appear divided. 

Rexnlplnlc Acid* Semi-opianic acid. 
An acid obtained by the oxidisement of the 
OjpianiG acid. 

Bemlplegla (Gr- -riixLTXripa, from TrX^crtrw, 
I stride). Paralysis of one side of the body. 

Semiptera (Gr. and Trrep6p, a wing). 
An order of Haustellate insects, having the 
wing-covers of a consistence intermediate be- 
tween the elytra of beetles and the ordinary 
membranous wings. By Latreille the term is 
restricted to those insects the wing-covers of 
which are coriaceous at the base and mem- 
branous at the top ; the term HoTnoptera being 
applied to those Fabrician JSemiptera of which 
the elytra are deflected and of uniform con- 
sistence throughout. 

"When the Hemipiera quit the egg they pre- 
sent the form of small hexapod larvae, differing 
but little from the perfect insect save in the 
absence of wings : before these are acquired 
the skin is shed several times, during which 
tlie larva acquires an increase of general bulk. 
The pupa is active, and is distinguished by 
having the wings and elytra concealed in small 
dorsal cases : the next moulting exhibits the 
perfect insect with the hemelytra and wings 
fully developed. The bed-bug leotw- 

larim) and water-boatman ijitotoneoici^ are 
examples of the present order of insects. 

Bemlspliere (Gr. nF^<r<paipiov). In Geo- 
metry, the half of a sphere cut off by any 
plane passing through the centre. In Astro- 
nomy, it is used to designate the half of the 
terrestrial sphere divided by the equator. 
Hemisphere also denotes a map or projection 
of half the terrestrial or celestial sphere on a 
plane. 

Bemtsplieres. In Anatomy, the two 
moieties of which the cerebrum is chiefly com- 
posed : in man and mammalia they approach 
the hemispheric form ; but in most of the 
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lower vertebrata, where the cranial cavity 
affords more room for the small brain, both 
moieties are spherical. 

Hemistich (Gr. Tipiarixiop, from (TtIxos, 
verse). In Poetry, half a verse. The un- 
finished verses in Virgil’s JEneid, concerning 
which it is not known whether they were pur- 
posely left in that state, or are owing to the 
incompleteness of the poem, are usually called 
TmnisUchs. The alexandrine, or French hemi- 
verse, requires a regular .pause at the end of the 
first hemistich. 

Hemltrope (Gr. and rpeTreo, 1 tiirrC). 
A term applied by some erystallographers to 
what are usually called twin crystals, from 
their being generally conceived to result from 
the cutting, as it were, a crystal in half, and 
then turning one of the halves half round 
upon the other. The plane common to the 
two portions of the crystal is called the twin 
plane. These crystals are often distinguished 
by the presence of notches or re-entering 
anales. 

Hemlock;. The Conium maculatum of 
botanists, a common Umbelliferous plant of a 
peculiar odour, and possessed of narcotic powers. 
For medical use the leaves should be collected 
just before tbe plant flowers ; if intended for 
powder, they should be carefully dried at a 
temperature not exceeding 212®; if for extract, 
the juice should be squeezed out by moderate 
pressure, and evaporated in a water or steam 
bath to a proper consistency. The extract of' 
hmloch is perhaps the best preparation; but 
as its activity is liable to vary, it should be 
given with caution. An average dose is five 
grains. An over-dose produces giddiness, wan- 
dering of the mind, dilated pupil, convulsive 
motions of the musdes of the face, and the 
other symptoms of this class of poisons. Hem- 
lock is a powerful sedative, and often service- 
able as a substitute for or an accompaniment to 
opium. In allaying morbid irritability of the 
system attended by any local or general excess 
of vascular action, as in certain stages of 
phthisis, in the coughs that are apt to bang 
about patients who have suffered from pulmonic 
inflammation, in glandular tumours and un- 
healthy sores, hemlock is often prefei'able to 
opium. It has also been found useful in 
chronic rheumatism, and occasionally in the 
treatment of hooping cough. A poultice cora- 

E osedof a mixture of finely powdered fresh 
emlock with bread and water, or with extract 
of hemlock, is applied to allay the pain of 
imtable ulcers and cancerous sores ; it is some- 
times singularly effectual, at others it seems 
inert, and sometimes appears to increase irri- 
tation. The virtues of hemlock reside in a 
peculiar alkaloid, Conia^ which is represented 
by the formula CieHieN; it is obtained in the 
form of a volatile oil-like body when the leaves 
or seeds of hemlock, previously triturated with 
caustic lime or potash, are carefully distilled 
with water. Its properties have been investi- 
gated by Geiger, and by Christison (JMinh, 
Phil. Trans. 1836). [Cohine.] 
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Bemp (Ger. hanf). The jElhres of the hark 
of the Cannabis sativa. It is prepared for 
spinning in the same way as fiax, and is made 
into strands or yam for ropes, sailcloth, &c. 
This plant is supposed to he a native of India, 
but it has long been naturalised and exten- 
sively cultivated in Italy, and many other 
countries of Europe, particularly Russia and 
Poland, where it forms an article of primary 
commercial importance. It is also cultivated 
to a considerable extent in many parts of Ame- 
rica. [Cannabis.] 

Benbane. The 'Hyoscywm.vsnig&r^ a dingy 
viscid herb. The expressed juice of the leaves 
evaporated to the consistency of extract has long 
been used as a sedative or narcotic. It has a 
peculiar strong and disagreeable odour, and a 
nauseous bitterish taste. Prom two to five 
grains of the extract of henbane are often fotmd 
equivalent to abont one grain of and 

where the latter disagrees it sometimes produces 
quiet : in many cases henbane and various forms 
of opium may be combined. Henbane is apt 
to produce giddiness ; but it does not constipate 
the bowels, and has rather a dinretic tendency. 
[Hyoscyamta.] 

Kendecagron (Gr. elemn; yecvia, 

angle), A plane rectilineal fignre of eleven 
sides. The area of a regular or equilateral 
and equiangular hendecagon is, approximately, 
equal to 9'36564 times that of the square on 
one of its sides. 

Hendecdsyllablc (Gr. and (TvXXajS^ 
a syllable). A verse of deven syllables. The 
Latin hendeeasyllabic, of which the principal 
specimens left to us are from the pen of Ca- 
tullus, consists of a spondee, dactyl, and three 
trochees — 

Passer delicto meas puellee. 

The Italian heroic verse, and those of Eng- 
land and Germany, when increased by the 
addition of a final short syllable, are iambic 
hendecasyUabics. 

The license of .adding an eleventh syllable 
(and sometimes also a twelfth) is more fre- 
quently admissible in English dramatic than 
epic versification. 

Bexma. A yellow pigment, obtained ftom 
Lawsonia alba or inermis^ a plant of the order 
Lythracem. It is much need throughout the 
East, for staining the nails of the fingers, and 
the manes and hoofs of horses. 

Benotlcon (Gr.). In Ecclesiastical His- 
tory. The name given to the Edict of Union, 
issued A.I). 482, by the emperor Zeno, with the 
design of ending the Monophysite controversy 
by avoiding all expressions offensive to either 
party. The success of the measure was v^ 
partial. (Milman’s Sisixrry qf LaMn Chris 
tianity, book iii. ch, i.) 

Benricians. The followers of an Italian 
monk of the name of Henry, who in the twelfth 
century trayersed the south of Prance from 
Lausanne to Toulouse, and met with great 
success at all the towns at which he halted. 
He rejected the baptism of infants, and de- 
claimed vehemently against the vices of the 
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cler^. At length his followers were turned 
against him by the eloquence of St. Bernard, 
and he died in prison, into which he had been 
thrown by Eugenius III., in the year 1148. 
(Milman’s Zatin Christianity^ book ix, ch. 
viii.) 

Henslovla-ceae (Henslovia, the only genus). 
A small natural order confined to the single 
genus Henslovia, which Lindley places near to 
Hydrangeaceee ; their chief distinction, he ob- 
serves, consisting in the complete adhesion of 
the styles into one undivided cylinder. They 
are tropical plants interesting only to botanists. 

Bep or aip. The fruit of the Dog Rose, 
Bosa canina. [Hawthohn*.] 

Hepar (Gr. ^irap). This term, signifying 
Ivver^ was applied by the old chemists to various 
compounds of sulphur with the metals, having 
a brown-red or liver colour. 

Hepatalgrla (Gr. ^a.p, and iiXyos, pam). 
A painful affection of ^e Hver. 

Hepatic Air (Gr. ^irctp). Sulphuretted 
hydrogen, or hydrosulphuric acid, of modern 
chemistry. . 

Bepatlcee (Gr. ^irap, from the form of the* 
leaves of some of the species). A natural order 
or principal group of flowerless plants, growing 
in damp shady places in all temperate climates ; 
in some respects allied to mosses, and in others 
to lichens. They are of no known importance. 
The Marchantiaoece, Jimgermanniaceis, and Bie- 
eicuiece belong to this group: the first known by 
its valvate capsules placed on the underside of 
a stalked target-shaped disc ; the second by its 
solitary fruit splitting into four equal valves; 
and the third by its valveless capsules being 
sunk in the frond or seated on its surface. 

Hepatite. A mineralogical name of some 
of the varieties of sulphate of baryta which 
have a liver colour. 

Hepatitis. Inflammation of the liver. 
The acute or active form is scarcely known 
in England, it being a disease almost peculiar 
to warm climates. It is very prevalent in the 
East Indies, It attacks the lobules of the 
liver more particularly, and is characterised 
by violent inflammatory symptoms^ and abscess 
of the organ is by no means an uncommon 
sequel of the attack. The symptoms are severe 
pain over the region of the liver and about the 
right shoulder, inability to lie on the right side, 
vomiting, dry cough, and hiccup. The treat- 
ment consists in purging by neutral salts, and 
the application of blisters and counter-irritation 
in other forms. Mercury is used by some in 
the early stage of the disease, while others of 
equal experience condemn the practice. Chronic 
hepatitis is common in this country. The form 
most commonly met with produces after a time 
a deposit in the organ, and contraction some- 
times follows. It is thus that the drunkard’s 
Hver, or hobnail liver, as it is familiarly called, 
is produced. The treatment of this disease 
consists in the careful administration of al- 
teratives, especially mild mercurials, and the 
daily exhibition of tonics and neutral sdlts. 
Jaundice is an occasional, but by no means a 
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necessary accompaniment of hepatitis, and this 1 
remark applies to both the acute and chronic | 
forms. 

Bep'tauaestii.s (Gr. "H^attrros). This T^ord, 
signifying originally briUianec, as of -flame, 
■became in Greek mythology the name of the 
god of fire, -who is spoken of as a son of Zeus 
and H^r^, and who is the husband, in the Biad, 
of a Charis [CniLRiTBs], and, in the Odyssey^ of 
Aphrodite. The Latins identified him with their 
god Vui,CiU!T [-which seel. 

Heptagon (Gr. I-Trrdywvos). In Geometry, 
a plane figure of se-ren sides. The area of a 
regular heptagon is equal to the square of oue 
of its sides midtiplied into the constant number 
3-6339124, 

Heptagonal Hamtiers* Figurate num- 
bers of the second order and fifth elass. 
[Figxjra.tb Numbers] ; they are formed by the 
successive addition of the terms of the arith- 
metical series 1, 6, 11, 16, &c. whose common 
difference is 6. Thus the first four heptagonal 
numbers are 1, 7, 18, 34, and the w*** is 

|(5n-3). 

Keptandrous (Gr. ItttcJ, and h.v’}\p). In 
Botany, a flower having seven stamens. 

Heptarchy (Gr. evTd, and Iffovem). 
In English History, the division of England 
into seven Anglo-Saxon kingdoms, which are re- 
presented in most of our histories to have existed 
at the same time with and independently of each 
other. The seven kingdoms in question, accord- 
ing to the common divisions, were Kent, Sussex, 
"W^ssox, Essex, East Anglia, Mercia, Northum- 
berland. But in point of fact there was no 
period of history when these seven kingdoms 
existed together ; and, in the constant fluctuations 
of conquest, fresh subdivisions and unions of 
territory were continually made by the fortune 
of war. The sovereign who succeeded in ob- 
taining a temporary supremacy over his neigh- 
bour kings generally assumed the title of Bret- 
-walda, or ruler of the Britons, of whom iElle or 
Ella, Jring of "Wessex, was the first ,* but it was 
afterwards borne by kings both of Kent, East 
Anglia, and Northumbria. [Bhetwabda.] In 
617, Edwin, king of the latter district, appears 
to have acquired a temporary sovereignty over 
the whole of England, which was also gained by 
his nephew Oswald in 634 ; but after the brother 
of the latter king, Oswio, no Anglo-Saxon mon- 
arch assumed the title of Bretwalda. After the 
death of the latter, Mercia rose in the scale ; 
and its king, Oflfa, ruled nearly the whole of the 
Anglo-Saxon territories in the last half of the 
eiglith century. After his death Egbert, king 
of the West Saxons, raised his power on the 
ruins of that of Mercia j and having subdued 
and rendered tributary the other kingdoms 
then subsisting, he became, about 830, master 
of the whole Anglo-Saxon realm, and is reckoned 
as the eighth Bretwalda or ruler of Britain. 
"With his reign the heptarchy is usually con- 
sidered to have ended. (Palgrave’s History of 
England; Turner’s Angh-Saxons.) 
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Beptyl. A hydrocarbon— Cy His, consti- 
tuting the radical of keptylio or cenanthylie 
alcohol^ a compound obtained from fusel oil. 
Heptyl has not been isolated. 

Hera or (^i**)* word, signifying 
literally a mistress, reappears apparently in the 
German herr, lorL In Greek mythology, the 
name was confined to the daughter of Cronos 
and Ehea, and the -wife of Zeus, whose name in 
the .ffioHc dialect, is only a masculine 

form of H6rS. In the Homeric poems she is 
strictly subject to her husband: the idea of 
Her6 as queen of heaven is of later date. In 
Latin mythology, Juno takes the place of H^rS. 
[Juno.] 

Beracleonltes. An early sect of heretics 
belonging to the Gnostics, so called from 
Heracleon, whose tenets they embraced. 

Heracles (Gr. 'HpaKAijj). In Mythology, the 
Greek Heracles is represented as the son of Zeus 
and Alemene, and as belonging to the race of 
Perseus. By the counsels of Hera (Juno), his 
birth was subsequent to that of Eurystheus, 
whom consequently he had to serve during all 
his life. Hence the first idea attached to him 
is that of a mighty being toiling for a mean 
and worthless master. But the characters 
under which he appears, range from the heroic 
to the comic, and even ludicrous t3rpe. To the 
former belongs the beautiful fable of the 
Sophist Prodicus on the ‘ Choice of Heracles,’ 
given in Xenophon’s Memorahilia of Socrates. 
The burlesque side of his character is exhi- 
bited in the Aloestis of Euripides. The Latin 
god Hercules was at first only a god of boun- 
daries, but was afterwards confused with the 
Greek Heracles. For the origin of the various 
myths respecting Heracles, see Max Muller, 
Comparative Mythology ; Coaq Gods and Heroes ; 
Br4jd, Hercule ei Caous. 

Heraoleum (Gr. 'HpdK^eiov). A genus of 
large-growing XJmbellifera, of so rapid a growth 
as to be useful for fodder, and of so noble an 
a.spect as to rank amongst the finest of plants 
for ornamenting the rougher parts of a garden 
shrubbery or rockery. The flower-umbels are 
magnificent. The species have sweet and rather 
aromatic properties. The most remarkable is 
H. gigantettm, which grows ten or twelve feet 
h%h, and bears umbels more than a foot 
across. 

Heraclldee* A general designation for the 
descendants of Hercules, who, after the death 
of that hero, are said to have been expelled 
from the Peloponnesus by Eurystheus, king of 
Mycense. The return of the HeracHdie, which 
is placed about 140 years after their expulsion, 
has been thought to mark the transition f^m 
the heroic or fabulous ages to the period of 
authentic history. 

Herald (Gr. a^pu^). An ofifiicer of arms, 
possessed of important functions. The ancient 
heralds (fc^puKcs among the Greeks, feciales 
among the Romans) were prmleged persons, 
sacred by superstition as well as by the law 
of nations. Modern heralds, besides their em- 
ployment on messages between states and in 



HEBALD 

matters of public negotiation (in which capacity 
their services are grown into disuse, or become 
merely subordinate), acquired a new character 
from the prevalence of hereditary devices on 
eoats-of-arms early in the middle ages. The 
multiplicity of these inventions rendered it 
necessary that there should be certain persons 
about a court skilled in interpreting or in 
blazoning them according to the rules of 
the imaginary science to which these fanciful 
creations were subjected. [HjainAiinKT.] It 
became also necessary that they should have 
a perfect knowledge of the hereditary arms, 
ensigns armorial, badges of honour, &c. belong- 
ing to each femily, in order that they might 
constitute an authority to which appeal might 
be had in the disputes which frequently arose 
respecting the rights of individums to these 
honourable distinctions. Hence the heralds 
became, in modem European countries, the 
depositaries of much of the genealogical science 
which is conversant in the pedigrees of noble 
or gentle families. They have also important 
parts to fulfil on occasions of public solemnity, 
pageants, installations, nuptials, funerals, &e. 

Edward HI. was the first English sovereign 
who created two heraldic kings-at-arms (Surrey 
and Norroy), whose office was exercised south 
and north of Trent respectively. Richard H. 
gave the earl-marshal power to preside in a 
court of chivalry, assisted by the heralds. But 
the first heraldic collegiate chapter was held at 
the siege of Rouen, in 1420. The kings-at-arms 
were fixed at three, their present number, by 
Henry VIH. Edward VI. fixed the establish- 
ment of heralds on the site of the building 
which they at present occupy in the city of 
London. The present Heralds’ College (by 
which name the kings-at-arms, heralds, and 
pursuivants are incorporated) consists of: 1. 
Three kings-at-arms — Grarter, Clareneieux, and 
Norroy; of whom the first holds the highest 
rank. His duties are chiefly to grant supporters 
to arrange funerals, and present the Order of the 
Garter to foreign princes. 2. The heralds are 
six in nuihher ; styled Windsor, Chester, Lan- 
caster, Somerset, York, and Richmond: they, 
with the kinga-at-arms, form the collegiate 
chapter. 3. The four pursuivants (Portcullis, 
Rouge Dragon, Blue Mantle, andPorte Croix) are 
junior officers, or probationers, who afterwards 
succeed to the higher offices. The duties of the 
officers of the Heralds’ College are various, and 
their powers have been considerable, although 
curtailed by modem indifference to the purity 
of their ancient science. They keep the recorcb 
of the arms, crests, and cognisances of every 
gentleman, i. e. person entitled to bear them ; 
and they have considerable authority for the 
purpose of preventing parties from bearing arms 
to which they have no right. Their title to con- 
fer arms, or rather to assign coats-of-arms to 
persons applying for permission to bear them, 
is still generally recognised. Heraldic visitar 
tions of coimties, with a view to eoUeot inform 
mation on the subject of geijealogies and coat- 
armoxTT, were held as early as the reign of 
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Henry IV. In 1528, a regular commission was 
granted for the whole kingdom ; and visitations 
were held at intervals of twenty or thirty years 
from that time to the beginning of the last 
eentmy. (Noble’s History of jfle College of 
ArTns, 1805.) 

Heraldryn The science of conventional 
distinctions impressed on shields, banners, and 
other military accoutrements. Heraldjy has 
been divided into personal and national. The 
^st of these treats of bearings belonging to 
individuals, either in their own or in hereditary 
right Devices adopted by champions in the 
field, and borne on their shields or on their 
banners, are of very high antiquity. The 
sculptures on the shields of Achilles and Her- 
cules, in Homer and Hesiod, are rather orna- 
mental than heraldic. But in the drama of 
l%e Seven Chiefs ayainst Thebes, by .ffisehylus, 
we find the cognisances of these renowned 
leaders distinctly blazoned, as worn by them 
on their shields, in the same fashion with 
those of the knights in the middle ages. The 
Romans do not seem to have had any cus- 
tomary devices for individuals resembling our 
armorial insignia, with the exception of their 
distinctive crowns for particular services. The 
jus imaginuTn, or right of possessing small sta- 
tues of distinguished individuals of the family, 
seems to have been their only external here- 
ditary distinction. Early in the middle ages, 
however, we find abundant notice of cognisances 
borne by individuals. These were more espe- 
cially used in tournaments, where the knights, 
being clad in complete armour, were unknown 
to the spectators, except by their banner or 
shield [Blazonby] ; and probably it was in the 
lists of the tournament that the fanciful science 
of heraldry first found its subject-matter. This 
science appears to be a compound of inventions 
collected ffiom very different quarters. The 
East, the land of ^egozy and symbol, seems 
to have contributed many of its most singular 
devices. Its ordinaries, colours, metals, and 
gems, are said to be derived from Germany; 
and German heraldry appears to be a national 
science, from the circumstance that its terms of 
art are nearly all of native origin. But the 
Normans and French undoubtedly cultivated it 
with the greatest success, and reduced it to its 
present systematic form. Our English terms of 
heraldry are, as is well known, derived entirely 
&om the French language, although not wholly 
from France ; as some additions were made to 
the science by the Norman-English. Hereditary 
coat-armour, it is said, cannot be traced with 
certainty to an earlier period than the thirteenth 
century; but it seems that, in the reign of 
Henry III., the vocabulary of heraldry was 
nearly as full and definite as at the present 
day. National heraldry, or the adoption of dis- 
tinctive emblems by civil eoromunities, is. far 
more ancient than personal Badges, we know, 
were borne on the standards of ancient ’ na- 
tions : an eagle was the detice of Persia and of 
Rome, an owl of Athens, &c. ; and Turkey and 
Persia, where personal heraldry is unknown, 
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possess at this day national ensigns of correct 
heraldic character. 

Arms are said, in the heraldic science, to be 
of dominion or pretension (national) ; arms of 
community, belonging to episcopal sees, cities, 
corporations; arms of patronage, to governors 
of provinces, &e. ; arms of concession, or aug- 
mentations of honour, granted by sovereigns to 
individuals, which in the next generation become 
hereditary ; arms of family, or hereditary arms ; 
arms of alliance, showing the union of families 
and relations of individuals (marked by various 
devices termed differences, &c.) [Dipeekence] ; 
arms of succession, which accompany the pos- 
session of certain estates or lordships; and, 
finally, arms of assumption, taken up by indi- 
viduals from caprice or vanity, which, although 
common enough in the present day, are borne 
in violation of all heraldic laws ; or, arms taken 
up with the permission of the sovereign, through 
his principal herald (in England, king-at-arms). 
Armorial bearings were chiefly displayed, in 
the times of chivalry, on the shield or escut- 
cheon. They were also borne on the pennon, 
or banner ; on sword-hilts, as early as a.i>. 1260 ; 

Explanation op the Plate. 

I. lAnes. 

1. Horiasontal or straight. % Angled. 8. BerTllled. 
4. EscarfcelS. i. Nowy or PranohS. 6. Arched or cm- 
arched. 7. Double arched. 8. ‘Wavy or uadge. 8. In- 
vected. 10. Engrailed. 11. ’Battled-embattled or cre- 
nellfe. 13, Battled-embattled. 18, Nebuly. 14. Potent. 
18, Indented. 16. Daucettge. 17. Dove-tailed. 18. ITr- 
dge. 19. Bayonnge or radiant. 

EC. Points of ihs PlsaOt^on, Cotovrs, and Purs, 

20. Escutcheon, points of. 21. Or. 22, Argent. 2S. 
Gules. 24. Azure. 25. Sable. 28. Yert, 27. Purpure. 
28. Tenne. 29. Sanguine. 30. Ermine. 81. Ermines. 
82. Erminois. 83. Pean. 34. Tair. 35. Varry cuppy. 

III. Differences or Filiations. 

86. (First son) Label of three points. 37. (Second) 
Crescent. 38. (Third) Mullet. 39. (Fourth) Martlet. 
40. (Fifth) Annulet. 41. (Sixth) Fleur-de-lys. 
lY. Ordinaries, die. 

42. CMef. 43. Pale (between two annulets). 44. Pallet. 
45. Party per pale. 46. Border. 47. Bars. 48. Fess. 
49. Bend. 50. Bend sinister. 51. Border. 52. Chevron. 
53. Cross. 54. Cross of St. John of Jerusalem or Malta. 
55. Gross patonce. 56. Ctross moline. 57. Cross of St. 
Andrew* 68. Crosses humettge. 69. Cross moline in 
saltier. 60. Cross botfconge or trefoil. 61. Cross cross- 
let, fitohge. 62. Cross flory. 63. Cross mascle. 64. 
Cross fltchge. ,66. Lozenge, fleury. 

Y. Miscellaneous Bearings. 

66. Lion, statant guardant. 67. Passant. 68. Passant 
guardant. 69. Bampant, 70. Bampant guardant. 71. 
Bampant reguardant. 72. Sejant. 73. Couchant. 74. 
Stag at gaze. 76, Stag's head caboshed, 78. Tiger, 
heralflio. 77. Dragon. 78. Griffin. 79, Dragon’s head 
erased. 80. Wivern. 81. Eagle displayed, with two 
heads. 82. Boar’s head erased. 83. Wafcer-bougeta. 
84. Snathe, bowed-de-bruised. 86. Quatrefoil. 86. Tre- 
foila 87. Fleur-de-lys. 88. Clarion or rest. 
Mullets. 

' YI. Orovons, Coronets, dbc. 

90. Crown of England. 91. Coronet of the Prince of 
Wales. 92. Coronet of a duhe. 93. Marquis. 94. Earl, 
96. Yisoount. 96. Baron, 97. Mitre of a bishop. 98. 
Eastern or antique coronet. 99. Celestial crown. 
100. Crown of Edward I. 101* Mortier, or cap of state. 
102. Chapeau, or cap of maintenance. 108. Crown of 
France. 104. Cardinal’s hat. 106, Crown triple, or 
tiara of the pope. 

The principal of these heraldic terms will be found 
explained under their sevwal articles in the Dictaonaiy. 
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on the mantle cr suxeoat (hence the phrase 
coat-of-arms) ; and, in modern times, on car- 
riages or articles of furniture. The science of 
heraldry, united as it is with that of family 
genealogy, was for centuries one of the most 
favourite literary pursuits (if it can be termed 
such) among the higher ranks of the community. 
It has been enriched with much legendary 
knowledge, and diversified with many fanciful 
antiquarian theories. It is entitled to respect* 
not merely on account of its intimate connection 
with historical knowledge, but also on account 
of the refinement and curious variety of the 
learning itself; which, grounded on merely 
inaaginary principles, has been wrought into a 
system of the minutest accuracy. The best 
known English work on heraldry is that of 
Gwillim. The Encyclopeedia Heraldica of Berry 
contains many modern additions. See also 
Edmonson’s Complete Body of Hercddry, 1780 ; 
I)allaway*s Inquiries, 1783; and the article 
‘ Heraldry ’ in the Emyclopmdia Meiropolitana, 
with the various authorities, English and 
foreign, there referred to. 

Herbaceous (Lat. herha). A term used 
u Botany, in describing the texture of bodies, 
denoting their being green and cellular, as the 
tissue of membranous leaves. It is also applied 
to such perennial plants as lose their stems 
annually, while their roots remain permanent 
in the ground. 

Herbaria. Collections of dried plants, such 
as the old botanists called Horii Sioci or dry 
gardens. If well prepared, they are nearly as 
useful to the botanist as fresh plants ; but it is 
necessary to have some practical skill to be 
able to employ them advantageously. The 
largest public herbaria are those of the Museum 
at Paris, the Imperial collection of Vienna, the 
Royal collection of Berlin, that of the Royal 
G-ardens, Eew, and that of the late Sir Joseph 
Banks, now in the British Museum. The her- 
barium, though an unattractive part of public 
museums, is very important for many purposes 
of science. 

Hercules (Lat.). In Astronomy, one of the 
old constellations in the northern hemisphere. 

Hercules. In Mythology. [Heracles.] 

Herderlte (so called fi’om Herder, who 
discovered it). A mineral found in crystals 
embedded in Pluor at Ehrenfriedensdorf, in 
Saxony. 

Hereditaments (Lat. heeres, an Jmr). In 
Law, all things which pass to the heir, being 
either corporeal (land, with those adjunete 
which legally are comprised within that de- 
si^ation), or incoiporeal, which are things 
c(filat©ral to land, or issuing out of it, and 
are enumerated in Blaekstone’s Commentaries, 
under the heads ‘Advowsons, Tithes, Commons, 
Ways, Offices, Dignities, Eranchises, Crodies or 
Pensions, Annuities, and Rents.’ • 

Heresy (from the Greek aHpetris, choice, 
which classical writers apply to the sects of phi- 
losophers). This Vord is now confined to a theo- 
logical sense, and is defined by Roman Catholic 
authorities to be the voluntary assumption and 
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oh&tinate mamtaining of error in matters of] 
faith. They hold all error to be voluntary 
where the party knowingly deviates from the 
judgment of .the church. The Protestants do 
not for the most part profess to have any certain 
standard by which men may judge whether 
their fellow men be heretical. The statute 
1 Eliz., directing the mode of procedure against 
heretics, declares that no matter or cause shall 
be adjudged heresy ‘but only such as here- 
tofore has been adjudged to be heresy by the 
authority of the canonical Scriptures, or by some 
of the first four general councils, or by any 
other general conncil wherein the same was 
declared heresy by the express and plain words 
of the same canonical Scriptures, or such as 
hereafter shah be judged or determined to be 
heresy by the High Court of Parliament, with 
the assent of the clergy in their convocation.’ 

Por the connection of theories of heresy with 
the practice of persecution, see Lecky, History 
of iAe Rise and Infuence of Rationalism in 
Europe, 

Heretoobt (O'er, herzog). The Anglo-Saxon 
name for the persons who were elected by the 
folkmote or full assembly of the people to lead 
the armies of the kingdom. 

Keriot. In Law, originally a tribute given 
to the lord of the manor on occasion of his 
engaging in a war (here or heer geld). In 
English law a heriot is a customary service, 
due for the most part on copyhold tenures, and 
termed heriot custom, being usually the best 
beasti whether horse, ox, or cow, that the 
tenant dies possessed of; this is due and |)ay- 
able to the lord of the manor. Some henots, 
however, are due on reservation in a grant 
or lease of land; such are termed heriot 
service. In heriot custom the lord may seize 
the specific article which he seeks to recover ; 
for heriot service he may either seize or distrain 

S inerally on the goods of the tenant on the 
nd. 

Berisson (Pr.). In Portification, a beam 
armed with iron spikes, and used as a bamer 
to block up a passage. 

Beritalt>le Biglits. In Scottish Law, 
comprehend in general rights to land and 
things connected with land which pass to 
the heir; the distinction being in most prac- 
tical respects identical with that of English 
law between realty and personalty. Heritable 
jurisdictions were grants of criminal jurisdic- 
tion bestowed on great families by the crown. 
They were abolished after the rebellion of 1745 
by the Act 20 Geo. 11. c. 40. 

Heimee (Gr. *Ep^a?). In Grecian Antiqui- 
ties, small figures or busts of Hermes fixed on 
quadrangular pedestals on tbe side and at the 
crossing of roads. The mutilation of the 
Hermse at Athens just before the departure of 
the Sicilian expedition led to the desertion of 
the Athenians by Alcibiades. (Thucydides 
vi, 28, 61 &e.) 

Bermapbrodiite (Gr. *Epfxa<^p65tros, the 
mythical son of Hermes and Aphrodite). An 
organised body, in whidh there is either a 
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real or apparent combination of the eharac- 
teristies of the two sexes. The first is the 
true, the second the spurious hermaphrodite. 
Hermaphrodites are also natural or preter- 
natural. 

The animals in which the organs of the two 
sexes are naturally combined in the same indi- 
vidual are confined to the invertebrate division, 
and are most common in the Molluscous and 
Radiate classes. If the term hmnaphrodiU 
may be applied to those species which pro- 
pagate without the concourse of the sexes, but 
in which no male organ can be detected, as 
well as to those in which both male and female 
organs are present in the same body, then there 
may he distinguished three kinds of herma- 
phroditism. 

Pirst, The Cryptandrous, in which the 
female or productive organs are alone de- 
veloped. — Ex. : The cystic Entozoa, the hydro- 
static Acalephes, some Polypes, and Sponges. 

Second, The Heautandrous, in which the 
male organs are developed, but so disposed as 
to fecundate the ova of the same individual. — 
Ex. : The Cirripeds, the Rotifers, the trematode 
and cestoid Entozoa, and some Acephala, as 
the Oyclas. 

Third, The Allotnandrous, in which the 
male organs are so disposed as not to fecundate 
the ova of the same body, but where the con- 
course of two individuals is required, notwith- 
standing the coexistence in each of the organs 
of the two sexes.— Ex. : The gastropodous 
Molluscs, with the exception of the Pectini- 
brandiiate order, and class Anndlida. 

All the other invertebrates, as the Cephalo- 
pods and pectinibranchiate Giastropods, most of 
the acephalous Molluscs, the insects, Araehni- 
dans and Crustaceans, the Epizoa and the 
nematoid Entozoa, the Echinoderms and 
Medusse, are, like the vertebrate classes, 
dioecious, or composed of male and female 
individuals. 

The unnatural hermaphrodites may be divided 
into those in which the parts peculiar to the 
two sexes are blended together in different pro- 
portions, and the whole body participates of a 
neutral character, tending towards the male 
and female as the respective organs predo- 
minate ; and into those in which the male and 
female organs occupy respectively separate 
halves of the body, and impress on each 
lateral moiety the characteristics of the sex. 

This latter and very singular kind of her- 
maphroditism has hitherto been found only 
in insects and Crustaceans. In tbe extracts 
from the Minute Book of theLinnsean Society, 
printed in the fourteenth volume of their 
TransactionB, it is stated that Alexander 
Maeleay, Esq., Sec. L.S., exhibited a curions 
specimen, sho-mng that two Papiliones referred 
to distinct families by Eabricius are in reality 
the male and female of the same species. 
This specimen presented the forms and colours 
of both sexes, divided by a longitudinal line 
on the body; the right wings and side of 
body being as in the male {Papilio Polycaon, - 
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Pabr.), and the left as in the female (JPapilio 
LaodoGUS, Fabr. ). 

In Loudon’s Magazine of Natural History 
(voL iv. p. 434), an experienced entomologist, 
Mr. J. 0. Westwood^ has given descriptions and 
figures, not only of dimidiate hermaphrodites 
(the example is the BomJbyx penii\ but also of 
quartered hermaphrodites. The latter singular 
condition is exemplified in a specimen of the 
Sombya castrensis, in which the right wing, 
left antenna, and left side of the abdomen are 
male ; the left wing, right antenna, and right 
side of the abdomen are female : and again in 
a specimen of stag-beetle (Lticanus cervus)^ in 
which the left jaw and right elytrum are 
masculine, and the right jaw and left elytrum 
feminine. 

In most dimidiate hermaphrodites the left 
side is masculine ; but an example of the con- 
trary has been observed in Sjfhinx ^o^uli. It 
is to be regretted that the condition of the 
internal organs of generation cannot be ascer- 
tained in the above singular examples; but 
this deficiency is in some degree supplied by 
the results of Dr. Nieholl’s dissection of an 
hermaphrodite lobster {Thil. Trans, xxxvi. p. 
290), in which a testis was found on that side 
of the body which exhibited externally the 
male characteristics, and an ovarium on the 
opposite aide. 

Hebmapheoditb. In Botany, when a flower 
contains both stamens and pistils. Herma- 
phroditism is the rule, and a separation of 
sexes the exception, in the structure of flowers. 

Sermes (Gr.). In Greek Mythology, the 
messenger of the gods. In the Homeric 
hymn, which gives the myth of Hermes in 
its most beautiful form, he is the son of 
Zeus and Maia, who before he is a day old 
forms a lyre out of a tortoise-shell, and steals 
the cattle of Phoebus. The enmity caused by 
this theft between the two gods is appeased by 
the intervention of Zeus; and Hermes, who 
gives to Phoebus the power of drawing sweet 
music from his harp, receives in return the ^t 
of wisdom, and the ofi&ce of guiding the souls of 
the dead to thei?^ shadowy kingdom. In the 
mind of the Homeric hymnographer, Hermes 
appears manifestly as the embodiment of air in 
motion ; as he rises from his cradle, his breath 
is soft as a supimer breeze; but when he 
exerts his strength, the branches of the forest, 
rubbed against each other, hurst into flame; 
and hence he is known, like Prometheus, as the 
giver of fire. In the Vedas, the name occurs 
in the form SaramA, which is one of the 
epithets of the Dawn as it comes forth with the 
fresh morning breeze- The Greek mind fastened 
apparenHy on the idea of the breeze, and dwelt 
on it almost to the exclusion of the idea of 
inorning. The name Saramd is identified 
with that of Helen ; between whom and Hermes 
a mythical connection is thus established. Por 
an examination of the myths* of Hermes, see 
Max Miiller, Lectures on Language, second 
series, p. 462 &c. ; Cox, Tales of TMes and 
ArgoSy Introduction, p. 45 &c. [Mbecuht.] 


Hermetic Art. The imaginary art or 
science of alchemy; so termed from Hermes 
Trismegistus, a personage of questionable 
reality, looked up to by the alchemists as the 
founder of their art. Some spurious works 
bearing his name are still extant [Alchemy,] 

Hermetic Seal. When a vessel or tube is 
perfectly closed by fusing its moutb or extremity, 
it is said to be he/rrmtically seeded. 

Hermits or Eremites (Gr. ipTifiirns). 
Persons who, in the early ages of Christianity, 
secluded themselves from the world for devo- 
tional purposes, in solitary and desert places 
{ipTifiSs), whence their name. [Monachism.] 

Hermodactyls (perhaps named from Her- 
mus, a river in Asia Minor, and daetylus, a date: 
or from and SdKwXos, finger ; i. e. the 

fingers of Hermes'). This term has long been ap- 
plied to a species of colchicum tuber, probably 
that of the Colchicum illyricum: it is irregularly 
heart-shaped, and has a furrow upon one side, 
not unlike the tuber of the Colchicum autumnale, 
now much used in the cure of gout ; it is im- 
ported from Turkey, and was formerly esteemed 
as a cathartic. Some of the old writers who 
are fond of the doctrine of signatures, compare 
the shape of the hermodactyl to that of a gouty 
finger, and have recommended its efficacy in 
that disease. 

Hernandlaceee (Hernandia, one of the 
genera). A small natural group of arborescent 
Exogens of the Daphnal alliance, inhabiting 
the Indian Archipelago and Guinea. They are 
very near I'hymelacece, with which Lindley asso- 
ciates them, differing only in their fibrous drupa- 
ceous fruit, lobed cotyledons, and involucre. 
The leaves, stem, &c. are slightly purgative. 
The roots of Hernandia sonora are antidotes to 
the Macassar poison, and its juice is a depilatory, 
while the wood of H. guianensis makes a good 
sort of tinder. 

Hernia (Lat.), A rupture. The term is 
generally applied to a tumour arising from a 
protrusion of part of the intestines or omentum 
into a sac composed of peritoneum : the groin, 
or upper and, fore part of the thigh, below 
Poupaxt’s ligament, are common situations. 
Other viscera may also occasionally form hernial 
tumours. When the condition of the accident 
is such that the parts cannot be reduced or 
returned into the abdominal cavity, the hernia 
is said to be incarcerated or strangulated. In 
the latter case the passage through the intestines 
m interrupted ; there is sickness and con- 
stipation ; and inflammation, and even mortifi- 
cation of the part ensue, unless by au operation 
the cause of the strictiure is removed and the 
^t returned. ^ ’Wae.tiBterra.edc congenital hernia 
is the protrusion of a portion of intestine along 
with the testicle in its descent through the 
abdominal ring into the scrotum. Where a 
rupture exists in early infancy, it is com- 
monly referable to this cause. The surgical 
history of ruptures is a very compliea.ted and 
extensive, hut highly important subject ; it 
has been ably illustrated by several eminent 
practitioners. 
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Kero (Gr. ^pus). This -word probably belongs 
to the same root 'with, the Latin herus, the 
German herr, and may be compared with the 
Greek Hera.. In the Homeric poems, it occtirs 
as a title of honour, not only for those who 
were employed as leaders or fighting men in 
war (the Danaans and Achseans being collec- 
tively called heroes), biit even for heralds and 
minstrels, and for the unwarlike Phseacians. 
{Od. vii. 44.) In the Hesiodie Tkeogony, the 
hei’oes are represented as a race of men inter- 
posed between the brazen and the iron age 
[Age], who fought at the sieges of Troy and 
Thebes. The exaltation of this race, which 
even in the Uiad (xii. 23) is styled a race of 
demigods, was completed before the time of 
Pindar, who makes them a race between gods 
and men. As so used, the term denoted espe- 
cially those who •were sprung fi.’om the union of 
a divine with a mortal being ; as Perseus from 
that of Zeus with Dana4, and Achilles from 
that of Thetis with Peleus. But in the later 
histoxneal writers, the heroes are commonly 
inferior local deities, as for instance the epony- 
mous heroes of the Attic tribes. Their chapels, 
termed although supported by the state, 

were always distinct from the temples of the 
national gods. 

Hero's Fountain. [Pountain op Hero.] 

Herodlans. A sect existing among the 
Jews at the period of our Simour’s preaching. 
(Matthew xvi. ; Mark viii. 15.) Much doubt 
exists as to their history and tenets; some 
commentators, both ancient and modern, imagine 
that they were fanatics, who regarded Herod 
the Great as the Messiah; others, that they 
were a mere political party, attached to the 
family of Herod ; while a third opinion (Bergier, 
Dictionnairede Thhlogie) is, that they supported 
some innovations attempted by Herod in the 
religions observances of the country by the 
partial introduction of Pagan usages. (Milman’s 
History of Christianity, i. 311.) 

Heroic Verse. The verse appropriated to 
epic or heroic poetry : in Greek and Latin, the 
hexameter. In English, Italian, and German, the 
ijimbic of ten syllables, either with or -without 
the additional short syllable. In French, the 
iambic of twelve syllables. [Epic; Hexameter.] 

Herpes (Gr.). A disease of the skin con- 
sisting in the eruption of small aggregated 
vesicles. Several varieties of herpes are men- 
tioned by systematic writers on skin diseases. 
A common form is familiarly known as shingles. 
In this, which though not a dangerous is a very 
troublesome disease, patches of herpetic vesicles 
extend either quite around or half around the 
body near the waist. The treatment of herpes 
in its several forms consists merely in correcting 
the state of the secretions by alteratives and 
aperients. 

Herpestes (Gr. a creeper), A genus 

of Viverrtne Carnivora, comprising the various 
species ot Ichneumon. These animals are cele- 
brated for tibe instinct which Ksempfer attributes 
to them of destroying serpents, and curing 
themselves fcom their venomous bites by rubbing 
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themselves on the plant named Ophiorhisa 
Mungos. The legends recorded by Herodotus 
of the connection between the ichneumon and 
the crocodile are well known. The genus is 
confined to the Old World. 

Herpetology (Gr. ip7rer<fy, a reptile, and 
AtJyoy). The branch of zoological science 
which specially treats of the class RepUlia. 
This chiss of animals is characterised by having 
a heart so constructed as to transmit to the 
lungs a part only of the circulating mass of 
blood which it receives from the systenni 
veins, the remainder being sent again to the 
body without having been purified in the 
lungs. There thus results a less amount of 
reaction of oxygen upon the blood than takes 
place in Mammalia, and consequently a lower 
grade of animal heat, and an inferior acti^uty 
of muscular contraction ; but* as the proportion 
of venous blood transmitted by the heart to 
the general system varies in different reptiles 
with the various modifications of the heart, 
there is a corresponding difference in the mani- 
festati6n of their vital phenomena. 

As reptiles axe thus exempt from the ofiBLee 
of preserving the temperature of a circulating 
fluid many degrees warmer than that of the 
external atmosphere, they have no need of 
teguments adapted to retain heat; and are 
accordingly naked, or covered with scales or 
hard bony plates. Their brain is very small, 
and without the great commissures. The lungs 
serve more or less as reservoirs as well as de- 
composers of the atmospheric air; and thus 
with a certain degree of independence of the 
general circulation, the reptiles are enabled to 
remain much longer under water than either 
birds or mammalia. Some species indeed have, 
in addition to their lungs, gills for breathing 
water, either during their immature state, or 
throughout life, and thus are truly amphibious. 
With a cold blood, low respiration, low sensa- 
tion, and sluggish habits, is associated an extra- 
ordinary power of endurance under abstinence 
or against bodily injury. 

Reptiles are either oviparous, or ovovivi- 
parous : they do not incubate. They present 
a great variety of forms, and constitute alto- 
gether a much less natui’al group than either 
birds or mammals. The character which Cuvier 
has assigned to the Reptilia would not seem to 
distinguish them from certain fishes with highly 
developed air-bladders, ■without the additional 
statement that the organ cff smell in the class 
Reptilia is situated in a canal communicating 
both with the cavity of the mouth and the ex- 
ternal surface. 

Cuvier, after Brongniart, divides the reptiles 
into four orders, viz, : — 

The (tortoises and turtles); of which 

the heart has two auricles, and the body is 
supported on four legs, and enclosed between 
two plates or shields formed by the ribs and 
sternum. 

The Sauria (lizards and crocodiles) ; of which 
the heart has two auricles, and the body, sup- 
ported on four legs, is covered with scales, 
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The O^Mdm (slo'w-worms and serpents) ; of 
whieli the heart has two auricles, and the body 
is without legs. 

The BatrcLchia (frogs, toads, newts, &e.) ; of 
which the heart has but one auricle, and the 
body is nahed, and supported on four, or in a 
few cases two, legs. Most of these pass, as they 
advance to maturity, from the condition of a 
fish breathing by gills to that of a quadruped 
breathing by lungs. Some, however, never lose 
their gills. 

Such are the characters assigned by Cuvier 
(in 1829) to his primary divisions of the class 
Beptilia^ but they are not a true expression of 
the organisation of the groups so distinguished. 
The Batrachia^ for example, have since been 
proved to have two auricles, although not so 
distinct externally as the other reptiles. Some 
of Cuvier’s Sauria^ again, have two distinct 
ventricles ; whilst the rest have but one, like 
the Chdonia, and Ophidia, The crocodiles, 
alligators, and gharrials are the higher or- 
ganised dfawnuhere referred to ; and since they 
differ also from the Lacertine J^uria in having 
a simple undivided tongue and intromittent 
organ, and a well-marked modification of the 
tegumentary system, they deserve to rank as a 
distinct order, at the head of the class 
This order has been termed by Merrem Lorir> 
eata; for the skin, in fact, instead of being 
covered by imbricated scales, is strengthened 
and protected by several rows of flattened and 
generally elliptical bones, developed between 
die cuticle ana true skin, and often supporting 
a longitudinal crest ; these bones or scutse are 
situated chiefly along the back part of the neck, 
body, and fail. 

Another order of is clearly indicated 

hy the remains of several large or even gigantic 
species now extinct, in which the extremities 
were modified to serve as fins on the plan of 
the paddles of the Cetacecs. These reptiles are 
chiefly referable to the genera iGhthyosaurus 
and Plesiosanrus; they were marine, and of 
predaceous habits, and constitute the orders 
JoJithyopterygia and Bauroptcrygia. 

The Chdonia form a third and very natural 
order. 

Those Batmans of Cuvier which have a 
heart composed of a single ventricle and two 
auricles, a bifid tongue and double intromittent 
organ, as well as a scaly and generally imbri- 
cate'd covering, form a fourth order of reptiles, 
to which the term Bquamata has been given. 

The Opkidia of Cuvier constitute the fifth 
order of reptiles. Some naturalists have pro- 
posed to unite the serpents with the Imards in 
the same order, on account of the gradual 
trausiticm traceable in different genera from 
one to the other group; but the class of 
reptiles, by parity of reasoning, ought to be 
merged in that of fishes ; and the naturalists 
who fiivour the blending of the tetrapodal with 
the apodal reptiles seeni to forget that an order 
is a conventional division, a group of con- 
venience, and not an entity circumscribed by 
nature. To separate the Batraohia as a dis- 
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tinct class from the JReptilia, seems to be an 
error in the opposite extreme. The viviparous 
four-footed salamander, breathing air by mem- 
branous lungs, and circulating blood by a bi- 
auricular hear^ is thus placed in a distinct class 
frnmthe four-footedlizard, without any essential 
difference in the pulmonary or sanguiferous 
systems to warrant the separation; the only 
differences that can be urged for such a step 
are a modification of the tegomentary covering, 
and a greater developementand later continuance 
of the temporary branchial apparatus, of which 
traces are met with in the embryos of all the 
air-breathing Vertebrata; and a modification 
of the reproductive system. The naked integu- 
ment; the presence of external gills in the 
young state ; the almost simultaneous fecunda- 
tion, sometimes without intromission, of nume- 
rous ova — may be grounds for regarding the 
Batrachia and Amphihia as a subclass, or a 
group somewhat h^her^ than an order ; hut 
seem not to warrant their separation from the 
scaled reptiles as a distinct dass, as a group 
equivalent among Vertebrata to that of birds 
or mammals. For the subdivisions of the 
above orders, see Lomcata; ENAxiosAmaiA ; 
Chblonia; SciUAikLATA; Ophedia; Batbachia; 
and also Amphibia. 

The orders of reptiles Qanooephcda, Anomo- 
dontia, BterosamiOj Thecodontia, JDinosauna, 
and Labyrinthodontia are only found in a fossil 
state. 

Heirpeton (Gr. a reptileX A genus of ser- 
pents, allied to Erya; and characterised by 
two soft prominences covered with scales which 
are appended to the muzzle. Botanists have a 
herpeton which is a section of Viola. 

Kerpolbode (a word coined from the Gr. 
?pirw, I wind along ; irdKos^ an axis ; and 
a road). • A plane transcendental curve, em- 
ployed first by Poinsot in his graphic repre- 
sentation of the motion of a body around a 
fixed point [EoTA'Kioir.] It is the loous of 
the point of contact with a fixed plane of an 
ellipsoid movable around its fixed centre- The 
ellipsoidal locus of the points of contact is 
called the Folhodb [see the term], a Curve 
which has obviously two maxima and two 
minima radii vectores proceeding from the 
fixed centre O.* Let us call them 0 A, 0 A' and 
OB, OB' respectively, and let OP be the per- 
pendicular on the fixed plane of the curve. If 
we remember that the polhode must be sym- 
metrical with respect to the two rectangular 
planes AO A' and BOB', and consequently 
that its arcs AB, BA', A'B', B'A are equal 
and similar, it wiU be evident that the herpol- 
hode must undulate symmetrically between 
two concentric circles described around P as 
centre, with the radii and 

VOB^—OP® respectively, which circles it 
will touch alternately at equidistant points 
ff, S, a\ 6', &c. The herpolhode is, in general, 
an uncloifidjgurve ; should the an^le aP^, how- 
ever, be commensurable with a right angle, it 
wiU be closed. When the distance O P from the 
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fixed point to the fixed plane becomes equal to ' 
the mean semi-axis of the ellipsoid, the polhode | 
becomes an ellipse having the mean axis for ! 
minor axis, so thatOP=OB=5. The circle 
y, &C., now degenerates to a point, ■which 
the herpolhode, now a spiral, approaches sym- 
metrically, its polar equation being 
r (e”# + = 2w&, 

where I is the m ean axis of the ellipsoid, and 
nh = a/OA® - A®. When the ellipsoid is one of 
revolution, the herpolhode, like the polhode, 
becomes a circle. The herpolhode is fully 
investigated in Poinsot’s classic TMorie Nou- 
velle de la Rotation des Corj>Sy Paris 1852. 

Herring (Ger. heer, an army, in refer- 
ence to the great numbers in which the fishes 
so called appear, at stated seasons, along our 
coasts). This name is commonly applied to 
two distinct but closely allied species of the 
genus Clwpea^ Linnaeus : to the one Mr. Yarrdl 
restricts the name CLupea Earmgu& ; the other 
is denominated Olwpm LeacJiii, in commemora- 
tion of the excellent naturalist who first appears 
to have been aware that our coast produced 
a second species of herring. 

, The genus Clupea is so nearly allied to the 
genus jSalmo that they are both included in the 
same natural family, under the name of Eale- 
coids, by M. Agassiz; the principal external 
difference consists in the absence of the small 
adipose dorsal fin in the Clupea. But in tbe 
clupeoids, as in the salmon tribe, the upper 
maxillary as well as the intermaxillary bones 
enter into the formation of the mouth, and are 
both armed witli teeth; the body is always 
covered, with numerous scales; and, in the 
greater number of the herring trihe, there is an 
air-bladder, and the duodenum is complicated 
■with, many caca, or pyloric apjpendages. 

The annual migration of the herring is not, 
as has been described, from one latitude to 
another, but simply from a deeper to a shal- 
lower part of the ocean. The common species, 
impelled by the stimulus of the increasing 
burden of milt or roe, quits the deeper re- 
cesses of the ocean, where it has passed the 
winter and spring months, and approaches the 
shallower water near the coasts, where the ova 
may be deposited, and impregnated with the 
requisite amount of heat, light, and oxygen for 
their dftvelopement. 

The .common herring visits different parts of 
our coast in autumn, generally earlier on the 
southern than on the northern localities, and 
deposits its ova and spawn towards the end of 
October. In this state the fish are termed 
shottm herring^ and they retire from the shore 
into deep water. 

Leach's herring has a different season of 
sexual migration. *It is found,' s^s Mr. 
Yarr^ * heavy with roe at the end of January, 
which it does not deposit tili the middle of 
February. Its length is not more than seven 
inches and a half, and its depth near two 
indh.es,* 

Daring the long period in which the herring 
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stays in deep water, the shoals occasionally 
travel so far as to appear at the next season of 
oviposition at a different part of the coast ftora 
that where they were previously abundant. 
Hence the herring has been described as a 
most capiicions fish ; and it is truly said, ‘ that 
there is scarcely a fishing station round the 
British Islands that has not experienced in the 
visits of this fish the greatest variations, both 
as to time and quantity, without any account- 
able reason.’ 

Herrings are taken in drift nets, and during 
the night- The stretching of the nets in the 
daytime is forbidden, as it is supposed that the 
practice would alarm and drive away the shoal. 
The darkest nights, and a breeze that ruffles the 
surface of the water, are the circumstances 
which most favour the capture of the herring. 

Herringbone. The name given to strutting 
placed between thin joists, consisting of pieces 
of small scantling that go from the top of one 
to the bottom of another joist, and respectively 
otherwise ; it is introduced for the purpose of 
incareasing the lateral stiffness of the joists. 
The same term is also applied to paving, or 
bricks, laid contrariwise from the same meet- 
ing line, either horizontal or vertical. 

Herrnhut (Ger. the Lor£s griard). An 
sstablishment in Upper Lusatia, comprising, it 
is said, at present 120 houses, with 1,500 in- 
habitants, and founded by a few Moravians 
about the year 1722, under the patronage of 
Count Zinzendorf. The principles of the 
society thus formed are seclusion from the 
world, the enjoyment of a contemplative life, 
and the possession of all goods in common. 
Its members are bound together, under the 
title of Moravian Brethren, by strict laws and 
observances. Accusations have been thrown 
out against them of indulging, in their re- 
tirement, in many licentious practices ; but it 
is certain that their industry supplies many of 
the markets of Germany with various useful 
and ornamental articles of handiwork; that 
their zeal has prompted them to establish 
affiliated societies in many parts of Europe 
and America; and that in religicms matters 
they are neither extravagant themselves, nor 
intolerant of others. 

Kersebel. [Ujrantjs.] 

Kersobellite. A hydrous silicate of alu- 
mina, soda and potash, found in colourless hexa- 
gonal crystals, at Pelagonia and Aci Real5 in 
Sicily. Named in honour of Sir J. P. Herscheh 

Bers^, Bersillon (Pr.). In Fortification, 
a lattice .or portcullis armed witbt spikes, used 
to ' 

Bertba (spmetimes written Aertha, Aortha, 
and Eorthe). In Mythology, the name of a 
chief divinity of the ancient German and Scan- 
dinavian nations. She was worshipped under a 
variety of names, of which the chief were ana- 
logous to those of Terra, Rhea, Cybele, and 
Ops, among the Greeks and Romans. Long 
before the Christian era the knowledge of 
Hertha appears to have been extended over a 
great portion of Northern Europe ; for Tacitus 
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( Germ, xl.) speaks ot tlie wonderful unanimity 
which tribes that had no other feature in common 
displayed in worshipping this goddess, whom 
he designates Herthus, or Mother Earth. Her 
chief sanctuary was situated, according to the 
same writer, in a sacred grove in an island of 
the ocean, which, by some writers, has been 
supposed to be Riga, and by others Zetland or 
Heligoland; but no modern researches have 
been able accurately to fix its locality. Much 
curious information upon this subject is to be 
found in Grimm’s Deutsche Mythohgie, chap. x. 

KespeMa. A genus of butterflies, now the 
type of a family, including several sub^enera, to 
some of which belong the British species, eight 
or ten in number. 

Hesperldes (Gr. from etnrepos, the &oenmg). 
In Greek Mytholo^, the guardians of the golden 
apples given to Hera (Juno) on the day of her 
marriage. The legends about them vary inde- 
finitely in detail, some making them four, others 
seven in number, some speaking of them as 
children of Night or Erebus, some of Atlas, 
some of Hesperus, some of Zeus, &c. Their 
abode was held to be a garden in the western 
part of Africa, where the dragon Ladon helped 
them to watch the sacred fruit. 

Kesperidine. An insipid white crystalline 
substance obtained from the soft spongy part of 
orange and lemon rind. It has also been called 
Aurantine. 

Besperidlum. In Botany, a many-celled, 
few-seeded, superior, indehiscent fruit, covered 
by a spongy separable rind; the cells easily se- 
parable from each other, and containing a mass 
of pulp, in which the seeds are embedded— ex- 
ample, the orange. 

Kesaiau. The Hessian of a quantic is best 
defined as the Jacobian of the system of first 
derived functions of that quantic. [Jacobian.] 
The name Hessian was proposed by Sylvester 
{Phil. Trans. 1853) in honour of Hesse, the 
discoverer of the function. The Hessian of the 
temaiy quantic u is 

d^u 

dx dy* dx da 
d^u d^u 

dy dx dy^* dy da 
d^u d^u d^u 
dz dx* dz dy* dz^ 

In general we may say that the Hessian of 
an 9 W-ary n~ic is a symmetrical functional 
determinant of the order whose constituents 
are the several second derived functions of the 
given quantic. It is always a oovariant of the 
quantic of the order in the coefldeients, and 
of the m (^t‘-2)"‘ in the variables ; it is, in fact, 
the discriminant of the second emanant 

of the quantic, this emanant being regarded as a 
quadric in which the original facients x,y,z... 
are regarded as constants. [Disobisonant and 
Emanant.] 


HET.^RTA 

In geometry, the Hessian of a ternary quantia 
when equated to zero, represents the important 
curve, known also as the Hessian of that which 
is represented by equating to zero the quantic 
Itself The Hessian of any curve of me 
order is a curve of the S(w— 2)*** order, which 
not only passes throt^h all the double points of 
the original, but has itself double points which 
coincide with the latter. 

Now the second emanant represents the polar 
quadric of any point with respect to the given 
curve, so that from what precedes the Hessian 
may he regarded as the locus of all points whose 
polar quadrics break up into pairs of right lines, 
whence it follows that the Hessian also passes 
throngh the points of inflexion of the original 
curve. (Salmon’s Higher Plane Curoes^ 

It is scarcely necessary to observe that the 
Hessian of a ternary quadric no longer repre- 
sents a curve ; it is simply the discriminant of 
the quadric, and, equated to zero, expresses the 
condition under which the quadnc in question 
win break up into a pair of right lines. 

The Hessian of a quaternary w-ic, equated to 
zero, represents a surface of the 4(»— 2)*^ order, 
which is called the Hessian of the surface re- 
presented by equating the quantic to zero. Thq 
relation of the Hessian .to the original surface 
is also very important. It passes through the 
double, as well as through the piwaboKc points 
of the latter. [Inbicatbix.] Eve^ point of 
a developable surface being parabolic, its Hes- 
sian consists of the surface itself together with 
a second one of the order to which the 

name Pro-Hessian has been given. The pro- 
perties of the Hessian are examined at some 
ength in Salmon’s An. Geom. of Three Dim&n^ 
sions^ to which work the reader must be referred 
for further information on a subject too wide to- 
be adequately treated here. 

Besychasts (Gr. rjo’vxoan^s, from rio'vxiot, 
quiet). In Ecclesiastical Histoiy, a singular 
class of fanatics, who were established in the 
fifteenth century in some of the Greek monas- 
teries of Mount Athos. These Quietists pre- 
tended to have attained a perfect interior life of 
devotional repose by intense contemplation. One 
of their maxims, apparently derived from some 
of the strange practices of the Indian ascetics, 
directs the disciple to ‘raise his spirit above all 
vain and transient things, repose his head on 
his breast, and turn his eyes with his whole 
power of meditation upon his navel.* Hence 
these visionaries derived the nickname of 
’OfjL<pa\6\pvxot (Cantacuzenus ii. 38), or Umbili- 
earii : they were also termed Thahorites, from 
their notion respecting a divine light inhabiting 
the heart of the devotee. (Gibbon’s Homan 
Empire, ch. Ixiii. ; Waddington’s History of the 
Church, chap, xxvi.) 

Beteeria (Gr. Irazpe/oe, from %ra.ipos, a com- 
panion). This word is frequently used by 
classic^ writers to signify an association of 
any kind; thus the fraternities of the early 
Christians are called Hetserise. In modem 
times two celebrated associations among the 
modern Greeks have assumed the name. 
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Tlie first was the Hetaeria of the Philomnsoi, J 
or Friends of the Muses ; a society formed for 
the pwposes of education, founded (it is said) 
hy Capodistrias, about 1814; it established 
schools at Athens and elsewhere, and numbered 
at one time 80,000 associates. It was dissolved 
in 1821 ; but renewed in 1824, when Athens 
was in the hands of the Greeks. The more 
famous political Hetmria owes its foxmdation 
to the celebrated Eigas, who died in 1798. 
It was renewed about 1816, extended its rami- 
fications through all Greece, and prodiiced the 
Greek revolution, begun by Ypsilanti in 1821. 
(Finl&f a JSistor^ of the Gree^ Revolution, 1861.) 

Heteposite, A native phosphate of iron 
and manganese. 

Betciroo* (Gr. trepos, the other, one of two). 
As a prefix, or in composition, this term usually 
indicates difference ; in opposition to the prefix 
homo-, which indicates resemblance. 

Beterocephalous (Gr. Irepos, and K€(j>aXij, 
a head). In Botany, when in composite plants 
some flower-heads are male and others female 
in the same individual. 

Heterocliromous (Gr. Hrepos, and 
colour). In Botany, when in a flower-head the 
florets of the centre or disc are different in 
colour from those of the circumference or ray. 

Heterodox (Gr. lr€p6Bo^os, of another o^n- 
nion). A person who holds opinions different 
from some standard with which they are com- 
pared, is opposed in theological language to 
orthodox, one who holds the right opinion. 
The standard of orthodoxy in Christian belief 
by which opinions must be tried, resides, 
humanly speaking, in the judgment of each 
particular sect of believers. Each section of 
opinion consequently re^rds itself as orthodox ; 
but in this country, that which is commonly 
called the High Church party, professing to 
hold more strictly by ancient creeds and for- 
mularies, is most in the habit of assuming the 
appellation. [Herest.] 

Beterogamous (Gr. Mrepos, and y<S^s, 
marriage). In Grasses, when the arrangement 
of the sexes is different in different spikelets 
from the same root, as in Andropogoni in 
Composite plants, where the florets are of dif- 
ferent sexes in the same flower-head. - 

Beterogeneons iLttraetian. [Affiitxty, 
C3BtiaClCAt„5 

Beterogeneotia Q,aaiitltiea« In Mathe- 
matics, quantities incapable of being compared 
together in respect of m^^itude, as lines and 
surfaces, surfaces and solids, &c. 

Heterogenesis (Gr. h-epos, and yivems, 
hirth). This term is defined by jpouchet as the 
production of a new animal without the inter- 
vention of parents, all its primordial elements 
being drawn from surrounding nature. It 
is analogous to spontaneous generation, by 
which process the ultimate structures of ani- 
mals were supposed to have been derived 
originally ficom nothing. This theory was 
advocated by Oken, and by many of the 
Latin and Greek writers. Pouchet narrates 
the conditions under which he considers that 
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animals have been spontaneously produced, in 
his work Hktkrogknie (8vo. Paris 1859),’ in 
which he details the care which he took to 
eliminate aU substances, e. g. putrescible bodies, 
water, and air, which might act as vehicles of 
organic germs. His experiments are unques- 
tionably the most conclusive which have ever 
been made on the subject. 

Beterogyna (Gr. Ur epos, and yvi^). A 
tribe of Aculeate Hymenoptera, in which the 
females are of different kinds ; one fertile, the 
other infertile, called neuters, as the ants, 
FoEMicrD.® and Mutillidjb [see those words]. 

Beteromerans (Gr. Urepos, and fivpds, a 
leg). In Zoology, a term signifying that the legs 
have a different structure from one another. 
The Coleopterous insects are so called which 
have five joints in the tarsus of the first and 
second pairs of legs, and only four joints in the 
tarsus of the third pair. Latreille divides this 
somewhat artificial section into four groups. 

1. Mdasomes, having the wing-covers hard, 
win^ generally wanting, daws simple, and 
maxillae with a hook. — ^Ex. : Rimdiidce, Bla- 
'pddcB, Tenebrionidee. 

2. Taxicornes, having the wing-covers hard, 
wings present, antennae perfoliate or clavate, 
claws simple, maxillae without a hook. — ^Ex. : 
JOiaiperideB, Cossyjphidee. 

3. Stenelytres, having the wing-covers hard 
and contracted posteriorly, wings present, an- 
tennae simple, claws simple or toothed. — ^Ex. : 
Helopidas, Oiatelidts, &G. 

4. Trachelides, having the wing-covers flexi- 
ble, wings present, hgad inserted upon a neck, 
claws bifid. — ^Ex. : Meloe, Mordella, Horia, 
Lagria, &c. 

Keteropods (Gr. Ur epos, and irovs, foot). 
The name of an order of Gastropods, compre- 
hending those which have the foot compressed, 
and in the form of a thin vertical fin ; as in the 
CarinaQ'ia. 

Beteropterans (Gr. Urepos, and vripov, a 
mng). The name of a section of Heraipterans, 
comprehending those in which the hemelytra 
terminate abruptly by a membranous appendage. 

Beterosclans (Gr. IrepScKios, from Urepos, 
and ctkIo, shadow). An epithet applied by the 
ancient geographers to the inhabitants of the 
two temperate zones, because their shadows 
at midday are always projected in opposite 
directions in respect of each other ; in one case 
to the north, and in the other to the south. 

Beterotropal (Gr. Urepos, and rpivof, T 
turn). A term applied to the embryo of a 
seed when the former lies^ across the latter, 
that is to say, neither pointing to its base nor 
apex. 

Betman (another form of Hauptmann or 
headman). A Cossack title for tlie commander 
of a regiment. [Cossacks.] 

Beuebera (after J. H, Heueher). This 
genus of herbaceous Saxifragaoem yields the 
astringent Alum-root, which is the root of jST. 
americana. 

Beuiondite. A mineral formerly classed 
with the zeolites found in the basalt of the 
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Giant’s Catiseway and elsewhere : it is a silicate 
of alumina and lime, named after the mineralo- 
gist, Heuland. 

Kewn Stone. That kind qf stone which is 
employed after the whole face has been worked ; 
it differs from block stone in the superior 
quality of the work upon the surface. 

Bexachord (Gr. I|, and In Music, 

a progression of six notes, to which Guido at- 
tached the syllables ut, re, mi, fa, sol, la. The 
hexachord is also called a ; and is two- 
fold, greater and less. The former is composed 
of two greater, two less tones, and one greater 
semitone, maldng five intervals ; the latter of 
two greater tones, one lesser and two greater 
semitones. 

Hexagon (Gr. Si^dyavof, sis-oomered): In 
Geometry, a plane figure bounded by six 
straight lines. When these are equal, the 
hexagon is regular. The f-ide of a regular 
hexagon is equal to the radius of its circum- 
scribing circle, a property which has numerous 
useful applications. The area is eqiial to the 
square of the side multiplied into the constant 
number 2*698076 ; that is, into three times half 
the tangent of 60®. 

Hexagonal Humbers. Mgurate num- 
bers of the second order and fourth class ; they 
represent the successive sums of an arithmetic^ 
series whose first term is 1 and common differ- 
ence 4. The »*** hexagonal number, therefore, 
is w(2«— 1). 

Hexattedron# In Geometry, a solid 
bounded by six planes. A parallelopiped is a 
hexahedron whose opposite faces are parallel. 
The cube, or regular hexahedron, is one of the 
live regular solids, having six equal square 
faces, twelve equal edges, and eight solid angles, 
each formed by the meeting of three plane 
right angles. 

Hexameter (Gr. from 1$, and 

fiirpov, measure). The most important species 
of verse used by the Greeks and Homans. It 
consisted of six feet, either dactyls or spon- 
dees, which might be used indifferently in any 
part of the verse; with the two exceptions, 
that the last foot must be a spondee, and the 
last but one a dactyl. In some instances a 
spondee is introduced into tbe fifth foot, or last 
but one, the line being then termed spondaic. 
But in such cases the fourth foot must be a 
dactyl, [Foot ; C^sttra.] In modem times, 
several poets of France, England, and Germany 
have attempted to introduce this measure into 
the language of their respective countries. It 
has been cultivated in Germany with great 
success, as the M&rmann and Dorothea of 
Goethe, and. many other examples that might 
be cited, abundantly prove. The spirit of the 
measure has been admirably caught by YosS' 
in his translation of Homer, and bjp^ Eberhard 
in his poem called Mannch&n und die KucJdein. 

The success of English poems in hexameter 
verse, whether original or translations, is more 
doubtful. Eecent translators of Homer, in par- 
ticular, appear to regard the hexameter as a 
metre not congenial to the English language, 
123 


HIBISCUS 

which almost invariably imparts to it a jingling 
anapaestic character. (For the controversy on 
the subject, see Professor Arnold’s Lectures on 
Translating Konner ; Edinburgh Beview, April 
1863, p. 360 ; Lord Derby’s Iliad, Preface.) 

Bexandroiis (Gr. and a male). In 
Botany, a flower having six stamens. 

Hexapla (Gr.). The combination of six 
versions of the Old Testament by Origen is so 
called : viz. tbe Septuagint, those of Aquila, 
Theodotion, Symmaehus, one found at Jericho, 
and another at Nicopolis, [Bebroal History, 
&c.] 

Hexapods (Gr. and voOs, a foot). A 
name applied by Mr. Kirby to a suborder of 
Apterous insects, including those which have 
not more than six legs. 

Hexastyle (Gr. ^dcrrvXos). In Architecture, 
temples or buildings with six columns in front. 

Hexyl. A hydrocarbon = Og H^a. It is a 
colourless oily liquid, insoluble in water, but 
soluble in alcohol and ether. 

Hiatus (Lat. a yawning or gaf). This 
word has passed into several modern lan- 
gjuages. In Diplomatics and Bibliography, it 
signifies a deficiency in the text of an author, 
as from a passage erased, worn out, &c. In 
Grammar and Prosody, it signifies properly the 
occurrence of a final vowel, followed imme- 
diately by the initial vowel of another word, 
without the suppression of either by an apo- 
strophe, This, m Greek and Latin poetry, was 
only admissible in certain cases ; as where, in 
Greek, a final long vowel is succeeded by an 
initial short vowel, and becomes sometimes 
short by position; or, in Latin, where the 
cmsura [CiBstJEA] gave an additional force to 
the first vowel, as in the celebrated line, 

Ter sunt oonatl Imponere PeliS Ossam, 

which affords an instance of both, the first 
hiatus being occasioned by tbe caesura; the 
second, an imitatipn of the Greek prosody. In 
French the fiiatus is carefully avoided; in 
English less so, although by the more accurate 
poets it is still regarded as a blemis!^ except in 
some instances where a long vowel is followed 
by a short one. The worst species of hiatus is 
where the same vowel sound is repeated. 

Hibernation. [Hybrbnatioi:!.] 

Hibiscus (Lat. hibiscum, Gr. Wltruos). A 
genus of very handsome plants, belonging to 
the Malvaceous order, with unusiiSlly large and 
showy flowers. They are numerous in the tro- 
pics, where they generally form fine trees ; but 
some of the species are only annual. Of the 
latter, HT. THonum is a commonly cultivated 
plant, known in the seed-shops under the name 
Bladder Ketmia. Yery few of the species are, 
of any interest. S. eannaUnus, called Indian 
Hemp, yields a fibre-like jute. H. syriams is 
the Althsafrutex of shrubberies ; JS. Abelmos- 
chv^ yields the musk-seed of pharmacy; and 
H. eshjdentus, the Qohbo or Ochro of the tropics, 
bears seed-vessels abounding so much in muci- 
lage as to he a common ingredient in the soups 
of the hotter climates of the world. These are 
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now often referred to the genus Abdmoschus. 
JS. Bosa sinensis^ a Chinese plant, is remark- 
ahle for the property possessed by its flowers 
of dyeing black. 

Hiccup or Klocougli. (Lat. singultus). A 
spasmodic affection of the diaphragm caused 
sympathetically by irritation of structures sup- 
plied by nerves communicating with the phrenic 
or great diaphragmatic nerve. Hiccup is a com- 
mon symptom of dyspepsia, hysteria, and various 
nervous disorders. It is often observed in 
abdominal diseases when terminating fatally, 
and is especially a symptom in some forms of 
hernia. 

Hidalgo. A Spanish nobleman of the 
lower class ; literally hijo d'algo, son of some- 
body : in Portuguese, Jidalgo. It is absurdly 
derived by B. St. Vincent from hijo de goto. 
The title is now obsolete. 

Bide (Q-er. haut). This term is limited in 
commerce to the strong and thick skin of the 
horse, ox, and other large animals. 

Bide of Xiand. [Hyde.] 

Hide-bound. In Arboriculture, applied 
to trees in which the bark does not swell freely 
in proportion to the growth of the tree. 

Hiera Picra (Gr. Upos, sacred, and vwpSs, 
bitter), A compound of aloes and canella bark 
made into pills or into an electuary with honey. 

Hierarcbiy (Gr. Upapxia, from 7epos, and 
&PX<^> I rule). A general term, comprehending 
the various ranks and orders of the sacred 
ministry, whether of angels, according to an 
ancient opinion, or of the pastors of the church 
of God upon earth. Por the formation of the 
celestial hierarchy, see Milman’s Latin Chris- 
tianitg, book xiv. chap. iL 

Hieratic CXiaracter. [Hieroglyphics.} 

Hieroglyphics (Gr. t€poyKv<ptK6s, from 
iipos, sacred, and7\<5^ti>, I engrave). Sculpture- 
writing or picture-writing ; i. e. the expression 
of a series of ideas by representations of visible 
objects. The name is more peculiarly applied to 
a species of writing in use among the ancient 
Egyptians. [Alphabet.] According to the sys- 
tem of Champollion, the hieroglyphieal writing 
of the Egyptians consists of three different 
species of characters: 1. The hieroglyphic, 
properly so called, in which the representation 
of the object conveys the idea of the object 
itself; either entire, or in an abridged form. 
Many words were thus expressed, chiefly those 
denoting common visible objects. These are 
termed by Champollion figurative, and divided 
into figurative ^r&per, figurative eonveniionaZ, 
and figurative abridged. 2. The second class 
of hieroglyphieal characters consists of those 
which represent ideas by images of visible ob- 
jects, used as symbols ; and these are generally 
employed in the expression of abstract ideas 
or complex modes : as, a tumult, represented 
by a man throwing arrows ; adoration, by a 
censer containing incense, &c. In some of 
these the connection between the type and 
antitype is obvious ; in others, it depends on 
a^ociations which are not understood by us, 
and conseq^uently cannot be traced. These 
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characters are what the Greeks more peculiarly 
termed hieroglyphics : they are called by 
Champollion symbolical. 3. The third class 
consists of phonetic charact&rs, in which the 
sign represents not an object hut a sound. 
This, according to Champollion, was effected 
by the following device. The figure represent- 
ing a letter was the likeness of some animal or 
other object of which the name began with 
that letter. Thus Champollion has constructed 
an alphabet of initials, in which the letter A 
is represented by an eagle, the initial letter of 
the Egyptian word eagle (Ahorn) being A; 
and so forth. Twenty-nin 3 elementary sounds 
were thus represented. But the writer was not 
confined to the use of one representative of a let- 
ter only. At first sight it would appear that all 
objects, the initial of whose name was a particu- 
lar letter, might be used to express that letter ; 
hut custom seems to have applied only a certain 
number of objects to this use: some letters 
huve eighteen or nineteen known representa- 
tives, others six or seven. The honour of the 
recent process . made in the explanation of 
hieroglyphieal writing is divided between the 
English Orientalist, Dr. Young, and the 
Frenchman Champollion. (Edinburgh Review, 
July 1862, p. 102.) Much progress has been 
made of late years in the further eluci- 
dation of the subject by Dr. Hincks, Sir 
H. Rawlinsoii, Lepsius, and Bunsen (Egypt's 
Place in JSistory). Besides the hieroglyphic 
character, the Egyptians used the hieratic 
and d&motie, winch were, both of them, 
conversions of the hieroglyphic into a kind 
of current hand: the latter nearly alphabeti- 
cal. The most civilised people of America, 
the Mexicans, at the time of the Spanish 
conquest, had advanced as far as the discovery 
of hieroglyphieal or picture writing, although 
thej did not possess a written alphabet. The 
Chinese uriting was, originally, wholly ideo- 
graphic; i. e. expressing ideas by symbols 
(answering to the second class of !%yptian 
hieroglyphics, with some admixture of the 
first). But in process of time the greater part 
of the characters have become simply phonetic. 
(See especially the art. * Hieroglyphics ’ in 
the Eney, Brit. ; also Jahlonski, Pantheon 
Mgyptiacum ; Seyffarth, Rudimenta Hiero- 
glyphices, 1825 ; Sir G. C. Lewis, Astronomy 
of the Ancients, ch. vi.) 

Hieragraznmatlsts (Gr. Upcypapimrebs, 
a sacred scribe). The name given to certain 
Egyptian priests whose duty it was to keep the 
sacred records, to teach the ritual, and to in- 
sure its accurate observance. 

Kleromanoy (Gr. Upofmmla). The art of 
divination from the appearances presented by 
the victims offered in ancient sacrifices. 

Hleromnemoxi (Gr. Upcp.vi]fitav, an ob- 
server of sacrifices). In Ancient History, the 
title of one of the two deputies sent to the 
meetings of the Amphictyonic Council by each 
tribe composing that confederacy. His office 
was, as the name imports, to superintend the 
religious rites on the occasion. 
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Kieronymltes or Jeronymites. An 

order so named from its patron St Jerome. 
It originated in Spain, and comprehended 
religious of "both sexes. The Hieronymite 
convents are usually in mountainous and 
solitary places, in imitation of the retreat of 
St Jerome to Ids hermitage at Bethlehem. 

Bieropliantes (Gr. from Upos, and <l>aiyco, 
I show). The title of the priest who initiated 
candidates at the Eleusinian Mysteries. He 
was necessarily a citizen of Athens, and held 
the ofiSce, which was regarded as one of high 
religious importance, for his life. (Meursins 
On the Mens. Mysteries ; Potter’s Grecian 
Antiquities, vol. i, ; M&m, de VAcad. des Inscr. 
vol. xxi.) 

Kigb Clinrcli. In English History, an 
epithet usually applied to those opinions which 
tend to exalt the ecclesiastical power, and to 
the parties which embrace them. According 
to Burnet {Time, vol. ii. p. 249), the term 
high church party began to be used about the 
year 1700. Those who belonged to it were 
at that time considered to be unfriendly to the 
settlement of the nation at the Revolution, 
and disposed to Jacobite principles. Tinder 
Queen Anne, high church principles were for 
a short time in the ascendency ; but after the 
accession of George I., in 1715, it is difficult 
to point out any political party which has 
seriously embraced them. But in matters 
relating to the discipline of the ■church itself, 
a high church and a low church party, the 
former attaching more and the latter less value 
to ecclesiastical dignities and ordinances, have 
always existed in the establishment of Eng- 
land. 

Hlg:li Commission, Court of. In English 
History, this court was erected by 1 EHz. c. 1 as 
an ecclesiastical tribunal, without power to fine 
or imprison. The commissioners seem, how- 
ever, to have committed various arbitrary acts 
towards the end of that queen’s reign. One of 
their warrants was declared of no authority in 
42 Eliz. Under Charles I. it assumed enormous 
and illegal powers, becoming a court for the 
trial of all manner of offences which might be 
construed as ecclesiastical; and was one of the 

f rievances complained of and abolished by the 
long Parliament, 16 Ch. I. 

Blgb Constable. [Cokstaule.] 

Blgrb Pressure. A term applied by En- 
gineers to designate the steam which works 
engines without being condensed at the end^ of 
every stroke ; it is usually employed at a high 
degree of elastic force, the pressure per square 
inch being about 40 or 60 pounds. In Ameri- 
can and in some modern English engines, steam 
of 120 pounds pressure per inch superficial 
is used. Condensing engines are not usually 
called high-pressure engines, though they may 
employ high-pressure steam. 

High Treason* [Tbe4>.sok.] 

Bigbgate Besin. A fossil resin discovered 
on cutting the road through Highgate Hill ; it 
is embedded in the London Olay in detached 
nodules. 
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Bigrbness. A title first attributed to 
bishops, afterwards to European kings in ge- 
neral (succeeded by majesty in the sixteenth 
century), afterwards to sovereign princes and 
their descendants. The title of royal high- 
ness was first assumed by the duke of Orleans, 
brother of Louis XIII., in 1631 ; and it is now 
conferred on all royal princes and princesses, 
whether in the direct line of succession or 
not The elector of Hesse Cassel and the 
grand dukes of Germany have also the title of 
royal highness. The children of the emperors 
of Russia and Austria, and their descendants, 
are styled imperial highness', and all other 
princes not included in the above category bear 
the title serene highness, being an equivalent 
for the term Turchlaucht, by which they are 
addressed in Germany. 

Bigrbway. In English Law, a highway is 
a way over which the public at large have a 
right of passage, and includes a horse road, or 
a mere footpath, as well as a carriage road. Amy 
way common to all people, without distinction, 
is a highway. A public navigable river is also 
called a highway. The right of the public in 
a highway is, however, a right of passage over 
it and nothing more. The soil itself, and all 
the profits upon it or underneath it, as mines, 
minerals, &c., and also any strips of waste land 
lying between the highway and the lands ad- 
joining it on either side, belong to the owners 
of adjoining lands. But if such strips of waste 
land'be contiguous to or communicate with an 
open common, they are then taken to be part 
of the common. A highway may originate from 
a continual user of land by the public in tra- 
versing it without interruption from the owner, 
or from an express dedication of it by him to 
their use. A much shorter period of user wiU 
establish a right in the public than a right in 
any private person to a way ; the user in the 
former case being so open and notorious that 
the owner of the land may fairly he presumed 
to have had early notice of it, and to have as- 
sented to it by not opposing it. Accordingly, 
a public way may be acquired by an enjoyment 
for five or six years, although twenty years’ en- 
joyment is necessary in the ease of a private 
way. A highway may also take its origin from 
statute, or from necessity. A highway ori- 
^nates from necessity when the accustomed 
line of highway is out of repair so as to be im- 
passable ; in which case the public have a 
right to traverse the adjoining ground. 

The duty of keeping highways in re;pair is 
cast by the common law upon the occupiers of 
lands in the parish generally ; but paorticular 
persons may be liable to repair by prescription 
or tenure. They may also be liable in respect 
of enclosure; that is, if a highway be free from 
fences on either side, and the owner of the ad- 
joining land chooses to fence it off from the 
highway, he wiU then be liable in respect of his 
enclosure, because he has thereby deprived the 
public of using his land as a way of necessity, 
in the event of the original highway becoming 
impassable for want of repair. The omission 
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to repair on the part of the pariah or party] 
liable is an indictable offence, and may be pu- 
nished accordingly. Various statutes regulate 
the mode in which the occupiers in a pariah are 
to contribute labour, carts, and. cattle, for the 
purpose of repairing highways, and to perform 
upon them what is therefore called statute duty^ 
Surveyors, also, are annually appointed in! 
furtherance of the same objects. Highways are 
frequently placed by the legislature under the 
jurisdiction of trnstees; such highways are 
popularly called turnfik^ roads. If sufficient 
materials for the repair of roads cannot he found 
on the waste lands of a parish, the surveyors 
have authority to take them feom the lands 
of any private person (with certain exceptions). 

The laws for the regnlation of highways were 
consolidated and amended by the S & 6 Wm, 
IV. c. 60, further amended by 4 & 6 Tict. cc. 
61 & 69, and 8 & 9 Viet. c. 71. formerly, as 
appears above, if land had been traversed as 
a way by the public for a few years without 
interruption, a highway was at once established, 
and the liability to repair it was cast upon the 
parish ; but by the law as now established 
no road is to he deemed a highway which the 
inhabitants of a parish shall be compellable 
to repair, unless the person proposing to dedi- 
cate it to the use of the public shall give three 
months’ notice to the surveyor of the parish of 
his intention to dedicate such highway, and the 
inhabitants of the parish, in vestry assembled, 
shall deem it of sufficient utility to them to 
justify its being kept in repair at the expense 
of the parish. If the vestry shall not deem it 
of such utility, a magistrate, on the surveyor’s 
application, is to summon the party proposing 
to dedicate the new highway to appear before 
the justices at special sessions, and the question 
as to its utility is to be determined at their 
discretion. 

Hilum (Lat). In Botany, the scar on a 
seed which shows the point where it was at- 
tached to the placentae. 

Himalayan Clialn. This loftiest moun- 
tain chain of the earth is the southernmost of 
several considerable ranges forming the gi*eat 
mountain axis of the Old World. It is gene- 
rally regarded as consisting of three parts, the 
Hindu Ooosh or Indian Caucasus to the west, 
theBWalayas strictly so called, and the moun- 
tains of A^m, the three together forming a 
continuous group. The valley of Oashmere 
separates the two first-named divisions, and the 
valley of Bhotan the two latter. 

The principal mountains of the chain are cut 
by narrow ravines, and rise from very elevated 
plains to heights varying from 20,000 to 
28,000 feet, with very few practicable passes, 
and these at great elevations. 

The Indus and the Ganges rise within this 
chain of mountains, and are fed by numerous 
tributaries proceeding from the higher valleys. 
Although the snow-line is at an extraordinary 
height, the principal peaks and highest parts 
of the valleys are all within it, and the glaciera 
are few but very extensive. The snow-line is 
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much higher on the north than on the south 
side, notwithstanding the difference of latitude 
and the less favourable exposure ; but this, no 
doubt, arises from the clearer state of the air 
and the radiation of heat from the neighbour- 
ing high plains. 

Many secondary chains are connected with 
the main chain of the 'Himalayas ; some of 
them are extremely lofty and grand, and some 
are metalliferous. 

Cultivation is carried on to a great elevation 
in the plains and on the mountain sides of this 
chain. Corn is ciiltivated at 16,000 feet in 
Chinese Tartary, and even in some places at 
18,500 feet. Tall birch-trees occur at 14,000 
feet, and in many parts the climate is much 
more mild than at far lower elevations under 
the equator in South America. There are no 
volcanoes in the Himalayans, but hot springs 
rise in many parts to the surface. 

Hlmantopus (Gr. from 

a thong, and irods, a foot). This name is now 
restricted to a genus of Gtralla, or wading- 
birds, in which the legs are proportionally 
longer and more attenuated than in any other 
species : the bill is long and slender, depressed 
at the base, and compressed toward the tip, 
with the nasal groove extending half the length 
of the bill This genus includes the British 
species called the common stilt, or longshanks 
{Himantoptis mdanopients). It is an occa- 
sional visitor, and a rare bird. 

Klmyaric Inscriptions. Inscriptions 
found in Arabia, exhibiting the primitive type 
of the oldest form of the language still spoken 
in South Arabia. These inscriptions have 
been investigated since 1830 by. Gesenius, 
Eodiger, Fresnel, and Ewald. 

Hip. The fruit of the Bog Rose {Bosa 
canina). It furnishes the conserve of hips of 
Pharmacy, which is a convenient vehicle as a 
pill-basis, and for electuaries and linctnses. 

Hipparion (Gr. Iniri^iov, pony). A fossil 
genus of Equidce, from the miocene deposits of 
Eppelsheim and the Sewalik hills in India. 
These deposits have yielded molar teeth differ- 
ing from those of existing horses chiefly in the 
distinctness or greater extent of separation of 
the interlobal or inner column ; and hoofs in 
which the second and fourth digits (suppressed 
under the form of splint bones in the existing 
horse) were retained as in typical 
in a functional state. 

Hippides. The name under which La- 
treille and Eichwald designate a family of the 
tribe of Macrourous Decapod Crustaceans, 
typified by the genus Bippa. 

Hippobosoa (Gr. from twos, a horse, and 
fi6(TK<c, I feed). A genus of Dipterous in- 
sects belonging to the Viviparous section of 
the order, in which the yoxmg are not only 
excluded from the ovum, but undeigo their 
first metamorphosis in the womb of the parent, 
and are brought forth in the pupa sti|te. 
(Pupipara, Latr. ; Homaloptera, Leach.) The 
genus is now the type of a numerous family 
XHippohoscidcs), generally known by the name 
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of forest flies and divided "by recent entomo- Kippomanes (G-r. iinronaves, from YmroSy a 
legists into numerous subgenera. Tbe horsefly horse, and txavict, madness). The MancMneel 
{Sip^ohosca equma) is the type of the family, belongs to this genus of Ewphorbiaceae. It is a 
Hippocampus XKCajor. A long curved tree ^ed H. Mancinella, and grows forty or 
eminence on the floor of the middle or de- fifty feet high in the West Indian islands, &c. 
scending cornu of the lateral ventricle of the The milky Juiee is extremely virulent, causing 
brain. It follows the direction of ^ the cornu blindness if the least drop, or even the smoke 
towards its anterior extremity, and is notched, of the burning wood, comes in contact with the 
or indented, on its surface. [Brain.] eye. Salt water is said to be an efficacious 

Hippocampus Minor. This structure remedy, 
has also been termed pes hippocampi minor \ Hippopotamus (Gr. hirorSrafws, the river-> 
unguis emin&ntiaundforme', ergot deMorand; horse). A genus of aquatic Pachyderms, re- 
cedoar avis; eminenUa minor digitata; ocrea; presented at the present time by two species 
and eollioulus. It is situated on the floor of {ERppopotamus amphiUus, Linn., and Liberien- 
the posterior horn of the lateral ventricle, on sis, Morton), which inhabit the rivers of Africa. 
whi(^ it forms ‘ a longitudinal eminence cor- The generic characters are four toes on all the 
responding to a deep sulcus between two con- feet, inclosed in small hoofs ; six molar teeth 
volutions.’ (Gray, Anatomy.) No such structure, on each side of both jaws ; very large and 
corresponding in position and shape to the strong canines, of whidi the upper ones are 
anthropotomist’s definition, has yet been dis- nearly straight, the lower ones curved, and 
covered in any known ape. (Cruveilhier, Tiede- working upon each other so as to produce a 
mann, Owen.) chisel-edge ; four incisors in each jaw, the upper 

Kippocastanuzu. The Horse-chestnut, ones short and conical, and bent inwaMs towards 
[iEscuxACBiB.]. the mouth; the under ones long, cylindrical, 

Bippocras. Spiced wine. The following and pointing forwards. The hippopotamus 
is one of &e most approved recipes for its pre- lives during the daytime immerged in the 
paration : 2 ounces of cinnamon, half an ounce waters of its native rivers, rising to the surface 
of canella alba, and of cloves, mace, nutmeg, and protruding its nostrils for the purpose of 
ginger, cardamoms, each 1 drachm: these are breathing: it comes to the land to feed during 
to be finely bruised and digested for three or the night. Eemains of species of hippopotamus 
four days, in a warm place, in a mixture of 12 are found in the tertiary formations of Europe ; 
quarts of canary and Lisbon wines : the liquor one. of these species hardly exceeding the size of 
is then to he filtered, and 8 pounds of retoed a hog. In the tertiary beds at the base of the 
sugar added. Himalaya range, an extinct species of hippo- 

Hippoorateacece (Hippocratea, one of the potamus has been discovered which had six 
genera). A small natural order of plants of the incisor teeth in each jaw {Hexaprotodon, 
Rhamnal alHanoe, distinguished from Celas- Falconer). 

tracea by little except the flowers being tri- Kippopus (Gr.YirTroSjandirovs, u/ooi). The 
androus, and the filaments broad at the hasa name of a genus of Acephalous Molluscs, sig- 
There are few species of general interest in- nificative of the resemblance which their shell 
eluded in the order. Some species of Tontdea, bears to the foot of a horse. The valves of 
however, produce sweet edible fruit this shell are equal, regular, but inequilateral 

Hippocrates* Sleeve (Lat. Manica Bap- and transverse ; the hinge has two compressed 
pocratis). An old pharmaceutical term signi- unequal teeth ; the ligament is marginal and 
fying a conical hag or strainer made of flannel external. The Hippopi belong to the family 
or linen, in the shape of a jelly-bag. Tridaonida of the Lamardtian system ; but are 

Hippocrene (Or. ImrQKpiivr}, a horse fo%m- distinguished from the genus THdacna by 
tain). A fountain at the foot of Mount Heli- having the posterior slope and lunule closed, or 
con, supposed to have been produced when nearly so, and the inner margin dentated at 
the horse Pegasus struck his foot against the that part. The spines which arm the ribs are 
mountain. It was regarded with peculiar tubular, and are never arched or vaulted. The 
veneration, as it was believed to be a favourite type of the genus is the Eippopus mamlatus, 
haunt of the Muses, and was looked upon or spotted hippopus; the (Estrea hipp<^us of 
as one of the chief sources whence the poets Linnaeus. 

drew their inspiration. [Muses ; Pegasus.] Bippuric Hold (Gr. tinros, and oZpov, urme). 

Hippodrome (Gr. lirir6$pop.os). In An- This acid is contained in the urine of herbi- 
Qient Architecture, a place appropriated by the vorous mammifera^ and in small quantity in 
Greeks to equestrian exercises. The most cele- human urine, in wMch it may he produced by 
brated hippodromes of antiquity were those of the use of benzoic acid, whicb, in passing through 
Olympia and Constantinople; the former was the system is converted into bippuric acid. It 
four leagues long and one in breadth. ^The may be obtained by adding milk of lime to fresh 
term is still used, to express the arena de- coVs urine, boiling, filtering, neutralising the 
voted to spectacles in which horses are made filtrate with hydrochloric acid, and evaporating 
to appear. ' it to about on'e-eighth of its bulk j excess of 

Blppogrsrpb, A fabulous animal, repre- hydrochloric acid is then added, which throws 
sented as a winged horse with the head of a down impure hipj>uric acid. It may he purified 
griffin. , by dissolving it in boiling alcohol, which on 
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cooling deposits it in colourless four-sided] 
prisms 'with pointed terminations. _ It requires 
about 500 parts of cold water for its solution : 
it is abundantly soluble in boiling water and in 
alcohol, but less so in ether. The composition 
of this acid is represented by the formula 
C.sHsOsN + HO. 

Klppuris (Or. ?7nrouptjr, a 7iorse-iaiV). The 
botanical name of the Common Mare’s-tail, a 
native aquatic plant of the dicotyledonous 
class, chiefly remarkable for its external re- 
semblance to the cryptogamic Horsetails {Equi- 
sctum). 

Bippurite Xiimestone. An important 
representative of the cretaceous rocks in the 
South of France and the Pyrenees, characterised 

the large admixture of shells of the family 
RvMstce among the fossils. The same character 
is found to prevail in the cretaceous rocks of 
G-reece and the Mediterranean shores. Many 
genera of Itudi$ieB are found, but the Hij^uritea 
are the most striking. 

Kippuxites. A genus of extinct bivalve 
Molluscs, referred to the extensive ^roup called 
Budistes by Lamarck. The principal valve of 
the present genus is of a sub-eylmdrieal or 
elongated conical form, traversed by one or 
more internal longitudinal ridges, and closed 
by a small sub-circular discoid valve like an 
operculum. 

Kippus (Gr. Xittroi). A spasmodic ^ection 
of the iris, occasioning repeated dilatations and 
contractions of the pupil of the .eye. 

Blps. In Architecture, the inclined dia- 
gonal edges of a roof where the sides intersect ; 
hence a hipped roof is one in which two sides 
at least must intersect. 

Blroln (Lat. hircus, a he’-goat). A term 
applied by Ohevreul to a liquid fatty matter 
which may be separated from mutton suet, and 
gives it a peculiar rank smell, resembling that 
of a male goat. When saponified, it produces 
Tdrdo acid. 

Biringr and Service. In Law, the gene- 
ral rule with respect to hiring and service is, 
that if there be no special agreement, hut a 
general one without mention of time, the hiring 
is for a year certain ; if the servant continue in 
liis employment beyond that year, a second year 
is impMed, &c. Consequently, if a master dis- 
miss a servant hired generally, the servant is 
entitled to wages for the current year, unless 
the dismissal be for such a cause as wiU legally 
absolve the master from his contract : e. g. 
moral misconduct or refusal to obey orders. 
But in the case of domestic servants the contract 
is, by general custom, dissoluble by a month’s 
warning on either part, or payment of a month’s 
wages. 

Hirsute (Lat. hirsutus, 5m%). In Botany 
and Zoology, when an animal or plant is 
covered with long stiffish hairs. 

Birudineee. [Leech.] 

Blnmde (Lat. a swadlow), A genus which 
forms the type of the Fissirostral or wide-gaping 
Passerine birds of the Cuvierian system. It is 
now divided into the suhgenera Ogmelus, in- 
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eluding the svidft and Hirundo proper, the 
chimney swallow {Birundo Tustica\ sand 
martin {Hirundo riparia), &e. Our British 
species are occasional visitors, and the heralds, 
generally speaking, of the summer season, 
though we see now and then a premature 
straggler, which has given rise to the proverb, 
‘One swallow does not make a summer.’ 
Africa appears to be the chief resort of the 
British species during the winter season. Their 
disappearance at this season has, it is true, been 
accounted for on the hypothesis that the swallows 
passed the winter in a torpid state, submerged 
in river-heads or other fresh waters. Ro warm- 
blooded and quick-breathing animal does or can 
hybernate under water ; and with respect to a 
bird, it is sufficient to remark that its extra- 
vascular plumage would bo destroyed and de- 
composed by a six months’ immersion. Swal- 
lows, like the cuckoo, immigrate to us for the 
purpose of breeding. 

Hisingerlte. A hydrated silicate of per- 
oxide of iron, found in Sweden and Germany; 
occurring in rounded nodules. -Named after 
Hisiuger the mineralogist. 

Hispid (Lat. hispidus, rough). In Botany, 
a term used in desenbing the superficial appen- 
dages of bodies, to denote their being covered 
vrith long rigid hairs, as the stem of Eohium 
vidgare. 

Hispid. In Zoology, when a surface is rough 
from minute spines, or veiy rigid bristles. 

Hister. A Linnaean genus of Coleopterous 
insects, now raised to a family {HisterideB), be- 
longing to the section Pentameraf and the sub- 
section Clavicomes of Latreille. Many of the 
species of this family are remarkable for the 
instructive promptitude and perfection -with 
which they alter their ordinary appearance when 
alarmed, by drawing in their antennae and 
folding up their legs, so as to feign death, and 
in many cases to assume the appearance of a 
small black pebble or seed ; whence one of the 
species is called Sminulum. It is this habit 
which probably suggested the generic name, 
from the Latin histrio, an actor. There are 
about fifty known British species referable to 
the Linnaean genus, and now divided into the 
subgenera Ahrcem, Orithophlhcs^ BrndrophUmt^ 
Platgsoma, and Hister proper. 

Histology (Gr. a tissue^ and K6yoi), 

The doctrine of the animal tissues. 

Historical Credibility, Kaw of. The 
tests for measuring the trustworthiness of any 
narrative of all<^ed facts must form the basis 
of historical science, as distinguished from 
what is commonly called the philosophy of* 
history. The latter strives to interpret histori- 
cal phenomena in accordance with psychologi- 
cal or other theories: the former seeks only 
to determine the truth of facts as they are de- 
termined in judicial processes. It is obvious 
that the importance of this task cannot ^raibly 
be exaggerated ; and it may also be said with 
truth- that the nature of the work has been 
(dearly recognised only within the present cen- 
tury. A writer like Gibbon, dealing with a 
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period for tlie 'wliole of -wliich we may be said 
to have narratives of contemporary historians, 
may not feel the want of the criticism which 
must be applied to the history of periods not 
known to ns in the same way. But the earlier 
portions of the history of every nation fade 
away, by the admission of all, into tales which 
are indefinite and uncertain, or into legends 
which are manifestly self-contradictory ; and it 
is clear that the tests applied to measure the 
value of these portions must, if correct, give us 
the law of historical credibility — a law of uni- 
versal applicability and admitting of no excep- 
tion. It seems also clear that the method 
adopted by even the most accurate writers down 
to a very recent time could not make us acquainted 
with any such law. The Homeric tale of the 
Trojan war is full of miracles and marvels : the 
heroes who are prominent in it are the offspring 
of divine and human parents ; while the gods 
mingle visibly in the strife, and wound others 
or themselves are wounded and bleed. This 
exquisite tale of Helen and Achilleus, which re- 
appears in germ in Vedic hymns, and is pre- 
sented to us in more sombre garb in Norse and 
Scandinavian epics, has been rationalised by 
Thucydides, the most severely accurate of con- 
temporary historians, into a narrative as trust- 
worthy to aU appearance as that of Hallam’s 
Constitutional History oJJEhgland. This result 
is attained by casting away every portion of the 
narrative except that which seems to point to 
national movements or furnish the due of some 
political motive ; but if the materials cannot be 
trusted, rationalised narrative is, of course, 
as great a fiction as the poetical tale which it 
is designed to supplant. The early chronides 
of England start with the tale of the same 
Trojan war, and give a long dynasty of British 
princes in whose veins flowed the blood of 
Anchises and Priam. The supernatural or 
marvellous element in these traditions was as 
distasteful to Milton as to Thucydides; but 
the rejection of this element left him satisfied 
with the cayut mortuvm which then remained. 
‘Those old and inborn kings,’ he tells us, 

‘ never any to have been real persons, or done 
in their Hves at least .some part of what so 
long hath been remembered, cannot be thought 
without too strict incredibility. ... So far as 
keeps aloof j&om impossible or absurd, I refuse 
not as the due and proper subject of story.’ 
When, however, Niebuhr reconstructed the an- 
cient history of Rome, it was thought that the 
revolution in historical criticism had at length 
been accomplished. With vast learnmg and a 
marvellous memory, Niebuhr undertook to dis- 
entauj^e the twisted skeiu fi?om which he felt 
sure that he could extract a narrative as 
thoro\ighly trustworthy as the life of 'Charle- 
magne by Eginbard. Knowing that oral tra- 
dition is not to be depended on for more than 
a few generatipns at most, knowing also ^e 
tendency to exaggeration or falsehood wlaich 
must prevail where there is no writlen litera- 
ture to check it, and that an artificial chronology 
brings the whole narrative for which it has been 
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framed into extreme suspicion, Niebuhr began 
his work in a spirit of unbounded confidence, 
and grounded his own claim to authority not 
only on his acquaintance with really historical 
documents, but on a certain insight, almost 
amounting to an instinctive or divining faculty, 
acquired by one who has devoted himself wholly 
to the subject. The result was that, while he 
exhibited the transparently artificial character 
of the chronology, while he acknowledged the 
anachronisms and other contradictions with 
which the story abounded, he yet insisted that 
he had ducov&red the political history of the 
r^al period, and established the certainty of 
revolutions which he himself had got at only 
by inference from traditions and from the mani- 
fest incompatibility of the constitution of Ser- 
vius Tullius -with the facts or alleged facts of 
the later narrative. Nothing could exceed the 
ii^enuity with which this work of reconstruction 
was effected ; but unless the actual evidence of 
feet could be urged for every single step, the 
whole process was simply empiricaL The ex- 
treme impoKey and danger of such a method as 
Niebuhr’s has been pointed out by Sir G-. Oome- 
waH Lewis, who, in his invaluable work on the 
CrediUlity of Early Boman History, has exa- 
mined the several classes of historical materials, 
and swept away the plausible fallacies which 
ex^gerate or impair their valiie. Under his 
rigid scrutiny, the uncertainty- of conclusions 
based on public monuments, chronology, lists of 
officers or kings, family chronicles, poems and 
lays, has been laid bare with a force and a 
system not attained by ajiy previous writer. 
The conclusion is perfectly simple. The testi- 
mony of contemporary witnesses is the indis- 
pensable condition of all genuine history ; and 
the extent of the reliance placed on them must 
be determined by the same tests which are ap- 
plied to the testimony of witnesses in a court 
of law; but in general it is presumed that a 
man speaking of what he has seen or heard 
immediately from eye-witnesses is speaking the 
truth, unless there be some apparent motive for 
falsehood, or some bias, whether from political 
feeling or religious enthusiasm, which lessens or 
d^troys his title to credit. We cannot, however, 
enter here into an examination of the tests 
which are applied to discriminate between what 
is true and untrue in the statements of men, as 
they relate matters falling within or transcend- 
ing the standard of ordinary experience. The 
question is one of the highest importance, as on 
the answer to be given to it depends our belief 
in the possibility or impossibility of sorcery, 
witchcraft, and other topics relating to the ac- 
tion of the spiritual and invisible on the visible 
and material world, which at no very distant 
day were the subjects of a legislation as inhu- 
man as it was minute and definite, [Witch- 
CBAFT.] But a few remarks on the various 
kinds of historioal materials will suffice to show 
how completely we must fall back for the as- 
certainment of all facts on the o»e canon by 
which judicial examinations are guided at the 
present day. 
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1. The rapid changes which maybe made in again, it is clear that in the Homeric age the 
the narrative of events, if not immediately re- influence of eloquence had made itself felt, 
corded, are notorious to all who have ever given and that such influence is never felt except 
any thought to the matter; and oral tradition is among a people who have a capacity for free- 
nothing more than this hand-to-hand transmis- dom, and are on their road to it ; and hence 
sion of stories, on which we place so small a these poems would of themselves suffice to 
dependence even for ordinary things in our own convince us of the immense gulf which sepa- 
time. * In the common class of manMnd,’ says rated the Grreek from the immovable intellect 
Mallet as quoted by Sir Q-. C. Lewis, ‘a son of Egyptians, Babylonians, and Ninevites. Geo- 
remembers his father, knows something about graphical details may, in many eases, be tested 
his grandfather, but never bestows a thought on by actual surveys ; and when the Homeric 
his more remote progenitors.’ One safeguard, poems speak of the huge walls of Tiryns, 
indeed, against this perpetual change is ap- and the massive buildings of MykSnce, we see 
parently furnished by the metrical form into that the poet was one whose local descriptions 
which some traditions have been thrown, as in may, to whatever extent, be trusted. Beyond 
the Homeric poems, or the Teutonic and other this, however, we cannot go. If the story of 
epics. The text of many of these poems has Paris and Helen be that of theVedic Suramtl, 
been very jealously guarded from a time seem- and Pani, it is mere waste of time to seek in 
ingly long preceding the rise of any contem- the march of the Achaians from Argos to Ilioii 
porary history. International suspicion was the evidence of movements connected with 
soon awakened to arrest any corruption of the HeUenie colonisation in Western Asia, We 
generally received version, and the profession are dealing with traditions, in which the super- 
of the old Greek rhapsodists became a calling natural element is inextricably blended with 
as sacred, if not so toilsome, as that of the the thread of ordinary events : or rather there 
Brahman who spent half his life in learning is no snch thread ; the whole order of causation 
by heart the text of the Eig Veda. But these is extraordinary and divine. The mythical 
poems themselves show that it is vain to look to sense craved for such an order with an eager- 
them for any genuine history as snch. They ness as insatiable as that of the middle ages for 
have, for the most part, no independent tale to the miraculous, and would have been satisfied 
tell. Under different colours, and modified by with nothing less. Ath^n^ holds converse, 
the influence of soil, climate, and circumstance, face to face, with Achilleus, and Thetis rises 
they exhibit a common element, which accounts from the sea to comfort him, at the very 
for all the developements into which the old beginning of the tale ; and so the supeniatural 
myth has grown up. The Odyssey repeats the element runs through the whole. Hence, 
Iliad, the story of the Volsungs reappears in the 3M!r. Grote rightly determines to leave the thing 
song of the Nibelnngs ; and, as a matter of as he finds it. It cannot be to him a store- 
fact, we find that we have to deal not with house for historical events, properly so called, 
a narrative of events which took place in Although it may make him acquainted with 
Asia Minor, or Italy, or Norway, or India, certain states of thought, society, legislation, 
but with alleged occurrences which never and art, it can tell him nothing of dynas- 
took place in any of them, because the sub- ties in Argos, or Athens, or Ithaca; henco, 
stantial identity of the tales of Achilles and of the tale of Troy, he asserts distinctly, that 
Isfendiyar, of Heracles and Rustem, of Theseus * If we are asked whether it be not a legend, 
and Perseus, of Cyrus and Romulus, (Edipus embodying portions of historical matter, and 
and Chandragupta, and a host of others, is in- raised upon a basis of truth — whether there 
disputable, and because, as Hindus and Celts, may not really have occurred, at the foot of 
Italians and Germans, could never have bor- the hill of IHum, a war, purely human and 
rowed them the one from the other, they political, without gods, without heroes, with- 
bring before ns a common inheritance, for the out Helens, without Amazons, without Ethio- 
origin of which we have to account, and of piaus, under the beautiful son of Eos — ^if we 
which a comparison of the several versions are asked whether there was not really some 
will sufficiently explain the growth, [Mytbco- such historical Trojan war as this, our answer 
xoGT, Ck>icpABiA,'nvB.] At the utmost, then, must be, that as the possibility of it cannot be 
these poems can do no more than esffiibit a denied, so neither can the reality of it be 
condition of society which may, to a certain affirmed.* {History of Qrse<^ vol* i. p. 434.) 
extent, represent that of the age in which We may feel the natural jefcctanee 

the poems were composed. Thus the debased of Milton at parting with fictions so b<»tlii?A<i; 
conmtion of the Athenian women, in the time but, apart from the fact that comparative 
of Pericles, is well known ; but the Homeric mythology invests these fictions with an im- 
poems bring before us a picture far more measurably higher interest, as the evidence of 
like that which Tacitus draws of the condition the growth of the human mind, of law, 
of women among the German tribes. Thus, [.morality, and religion, it is merely childish to 
then, at some time between the Homeric age think that we increase or retain knowledge by 
and that of the Peloponnesian war, a great refusing to give up a fiction, or affirming that 
c^nge had passed oveir Greek society ; and to be certain which we are not justified in call- 
the. ascertainment of this fact is an important ingso. Negative results are in such cases a posi- 
addition to our historical knowledge. So, tive gain. If wo can furnish cogent evidence 
130 



HISTORICAL 
for tlie proposition, that the legislation, of 
Numa and Servius Tnllins is fictitious, we 
know more than we knew while we fancied 
it to be historical. ‘ Researches into ancient 
history,’ says Sir G. Cornewall Lewis, ‘which 
lead to merely negative results, are important 
and useful, as well as similar researches, which 
lead to positive results. They distinguish 
between fiction — which, however diverting, 
instructive, and elevating, can never be histori- 
cal — and reality, which is a necessary attribute 
of a historical narrative.’ {Astronomy of the 
Andents, p. 433.) 

2. A tradition does not, however, become 
more trustworthy because it is carved on stone 
or wood, or painted on a wall, unless we have 
good grounds for believing that it is contem- 
porary or nearly contemporary with the events 
which it records. In other words, public 
monuments must be tried by the same tests 
which are applied to all records whatsoever. 
!Mr. Grote ri^tly insists on the necessity of 
ascertaining whether the inscriber had' an 
adequate knowledge of the facts which he 
records, and whether or not there may be 
reason to suspect misrepresentation. ‘ Instances 
are not wanting, whether of false inscriptions 
or of forged memorials. A sprinkling vessel,, 
which Herodotus believed to have b^een the 
gift of Croesus, was made by the foigery of a 
Delphian to testify to the piety of the Lace- 
daemonians. Empty sepulchres raised on the 
battle-field at Platgeae soothed the vanity of 
those Greeks whose fathers were not present 
at the fight It would scarcely be more rash 
to admit a fact, without hesitation, on the evi- 
dence of such monuments or inscriptions, than 
to accept, as proofs of the historical existence 
of Heracles or Endymion, of ..ffineas or Hiohe, 
the tombs and relics which were exhibited 
before the eyes of later historians and geo- 
graphers.’ (Cox, Persian War, p. 285.) 

3. Genealogies and official lists deserve even 
less credit. Mr. Grote has well shown that to 
the Greek the genealogy was valuable, not 
for its length, but for its brevity. _ The histo- 
rian Hecataeus expressed a certain humility 
when he asserted that his ancestor, in the 
seventeenth generation, was a god. He would 
have been a prouder man if he could have cut ■ 
out ten of these generations. Every family, ' 
every tribe, every line of kings, sought to . 
show that the blood which flowed in their 
veins had a divine source ; hence the earlier 
links in every such tree are palpably unhis- 
torical and fictitious. The list of Athenian 
archons in the days of Themistocles and 
Kimon may be genuine; but this proves 
nothing for the existence of Theseus or of 
Codrus. The historical exploits of the victors 
whose praises were sung by Pindar, furnish no 
sort of proof that the series of Olympian con- 
querors begins with Coroebus. ALL that we 

say of such lists, therefore, is, that at a certain 
stage we know them to he historical, and that 
at an earlier stage we know them to be unhis- 
lorical, but that we are wholly unable to draw 
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an exact line, marking where fiction ends and 
history begins. 

4. Of conflicting or contradictory legends, 
we can speak somewhat more positively. 
Although of two or more contradictory narra- 
tives, as such, we cannot be sure that one may 
not be true, yet when they contradict other nar- 
ratives, and when they exhibit elements which 
run through large families of legends in dis- 
tant and unconnected countries, we are fully 
I justified in rejecting them all; and thus almost 
‘ all the local and institutional legends of Greece, 
Rome, and other states, are swept away at 
once. How completely they fail to withstand 
any of the tests which may be applied to them, 
will be evident to any who will weigh the 
evidence, on either side, as given by Sir G. 
Cornewall Lewis in his Credibility of Early 
Roman History. 

6. The question of legislation brings ns to 
the subject of plausible fiction. The military 
constitution of Servius Tullius is undoubtedly 
very elaborate, and it is certainly recorded in a 
way as sober and prosaic as the schedules of 
the English Income-tax Act. Yet the accounts 
given of the motives and design of the king 
are utterly contradictory ; and the actual con- 
dition of the people, as known to us in later 
times, renders it impossible that such a 
legislation could have preceded it. The legis- 
lation is, therefore, not historical,' and if, in 
addition to this, whether in Rome or elsewhere, 
we can perceive constraining reasons why such 
legislative schemes should be propounded, we 
can then dismiss them, as being not merely 
unhistorical, but fictitious. 

6. Of artificial chronology we have already 
spoken. This character is common to aU early 
dironological records whatsoever. Each tribe 
and race has had its sacred or mystic numbers, 
whether for civil or religious purposes; and the 
temptation to adopt an aritWetical series in 
the catalogue of events was irresistible to all 
in whom the historical sense may be said to 
have been wholly dormant. We find such 
artificial schemes more especially in the 
Egyptian computations, the Roman regal 
dmonology, in that of the Etruscans, as well 
as in that of tibe Anglo-Saxon conquests in 
England. 

We are brought, therefore, to the conclusion 
that we cannot appeal to these ehronologicad 
computations, or official lists, or legislative 
schemes, as evidence that the condition of a 
later time is the result of revolution, rather 
than of progress. Because Hiebuhr found that 
the traditions of the regal period could not be 
made to fit in with the political state of a time 
much more near to that of contemporary 
historians, therefore he insisted that there 
had been a revolution which impeded the 
working of the Servian constitution. Sir 
Cornewall Lewis has shown that the facts 
dted by Niebuhr furnish absolute proof that 
it never worked at aU. The authority of a 
document, or book, or inscription, as such, goes 
for little or for nothing ; and we are thrown 
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Taack, to xise the -vrords of Sir G-. 0. Lewis, on ' 
* the tests hy which the reality of modern facts , 
is determined,’ and these tests can be satis- 
fied with nothing less than the word of con- j 
temporary witnesses whose credibili^ mnst bo i 
sifted by the rules already stated. The reader 
who may wish to examine the subject further is ' 
referred to Grote’s History of Greece^ part i. ; ' 
Sir G. 0. Lewis, Credibility of Early Eomm 
History^ and Astronomy of the Ancients ; Cox, 
Persian War, part ii.; Edinburgh Review, 
July 1862, p. 97, &c. 

Ristoriojgrraplier (Gr. ierropioypdcpos). A 

E rofessed historian, or writer of histories. It 
as been a common, although not uniform, 
practice in European courts to confer the place 
of public historiographer on some learned man 
as a mark of royal favour. Voltaire had at 
one period the title of Royal Historiographer 
of France. 

History (Gr. icropia, from the verb toropiw, 
I enquire). This word is first used in the 
commencement of the work of Herodotus, which 
he there calls by the title Historia. It is pro- 
bable that this writer thus fixed the sense 
in which the word has ever since been used 
— as a;^plieable, strictly and properly, to the 
civil history of man, althou^ it has been 
analogically used to express other branches of 
investigation, as in the term Natural History, 
still in use. 

Civil history, properly so called, has also 
been subdivided into several branches : first, 
according to the class of events or actions 
which is made the subject of narration; as 
ecclesiastical, political, and literary : secondly, 
according to the extent of the subject; as 
universal history, in contradistinction to the 
history of particular nations or districts, or 
to that of individual men, more properly 
termed Uografhy. ^ 

In a general view of civil history (if we 
nemeraber always that such divisions are after 
all arbitrary), the whole subject may perhaps 
be conveniently classed under five heads : — 
i. The Jewish history, as contained in the 
Old Testament. 

2. The history of the empires and states of 
antiquity in that portion of the world known 
to the classical and Jewish historians, and 
illustrated hy classical and Jewish history; 
viz. Assyria, Persia, Egypt, Phmnicia, and its 
colony Carthage. 

8. Classical history, properly so called; 
the history of the national af^irs and con- 
quests of the Greeks and Romans. 

4. The history of those nations and states 
(chiefly Oriental) which possess annals of their 
own, independent of classical, Jewish, and 
modern European literature; China, India, 
modern Persia, Arabia, and the Hohammedan 
conquests- 

5. Modena European history, including that 
of the colonies and conquests of Europeans. 

1, The Jewish history, as we have said, is to 
be Wnd in the Old Testament, some Apocry- 
phal books^ and in the writings of Jewish 
^ 132 


authors, as Josephus and PhiL, who have 
investigated the antiquities of their country. 

2. Of Assyria, Egypt, Phoenicia, ancient 
Persia, Carthage, &c,, we possess no historical 
notice except such as is derived, 1. From Jewish 
or classical authors; 2. From monuments, es- 
pecially in Egypt. Phoenician historical au- 
thors (Sanchoniatho, Berosus, &c.) are referred 
to by classical writers, and perhaps their works 
have been in part abridged by them ; hut we 
have no actual remains of their compositions 
on the anthentieity of which reliance can be 
placed. With respect to Persia, much industry 
has been expended in endeavouring to extract 
from the histories of modem native writers 
coincidences with the narrations of Greek and 
Roman authors ; and the recent discoveries of 
Layard, Rawliason and others are thought to 
have thrown much light on this branch of our 
subject, though their fuR value is not as yet 
determined. 

3. The poems of Homer are generally re- 
garded as containing the oldest fragments of 
Grecian history; hut from these we can infer 
little more than the existence of certain towns, 
or the prevalence of certain customs, at the 
time in which the poems were composed. An 
examination of the Trojan legend with the 
mythology of other portions of Sie Aryan race, 
has shown that there is no real ground for 
theories which connect the war of Troy with 
the movements of Hellenic colonists in Western 
Asia, or with any other political causes. [Eric.] 
Herodotus is the oldest Greek prose writer. 
Hie invaluable history comprises a descrip- 
tion of several countries bordering on Greece 
and the Mediterranean ; concise narratives of 
Egyptian, Persian, and Assyrian history ; and 
a connected account, more or less detailed, 
according to circumstances, of the history 
of Greece, both civil and domestic, for about 
fifty years previous to the invasion of Xerxes, 
with which his annals close (b. c. about 480). 
The history of the Grecian commonwealth 
is pursued in detail by Thucydides and 
Xenophon for about a century afterwards. 
After that period our knowledge of Greek 
domestic histoiy is confined to the incidental 
notices derived from contemporary writers, and 
the ^neral compilations of later historians, 
varying greatly in trustworthiness and au- 
thority. [Histobicax CsEniBiLiTY.] Among 
these may he mentioned, as authors from 
whom a lai^ portion of our actnal knowledge 
is derived, Hiodorus Siculus, the author of a 
very miscellaneous general history, of which 
great part is losl^ who lived about the age of 
Augustus; Polybius, whose historjy Is haore 
especially devoted to Roma-n affairs; Arrian 
and Quintus Curtins, the historians of the 
conquests of Alexander ; Livy, as to the trans- 
actions between Greece and Rome; Justin, 
the compiler of a brief but useful abridgement 
of general history; Plutarch, in his Lives of 
Illustrious Men, &c. These writers bring the 
student down to the period of the subjugation 
of Greece by Rome ; after which all history of 
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Greek affairs, properly so called, terminates, I 
xtntil the establishment of what is known as the 
Eastern empire, and we have little knowledge j 
of the state of Greece and the Graeco- Asiatic 
kingdoms in their provincial state. 

.^cient Eoman history, down to the first 
Punic War, is chiefiy known from the compila- 
tions of Livy and Dionysius of Halicarnassus, 
writers whose credit is rendered extremely 
doubtful by modem investigation ; and, where 
these fail, from incidental sources. In the 
History of the Punic "Wars, the narrative of 
Livy is aided by the admirable work of Poly- 
bius. Prom the end of the second Punic War 
to the dictatorship of Sulla (nearly 160 years), 
our materials for Eoman history are very de- 
ficient ; the want of contemporary writers being 
supplied only by later compilations, and by the 
incidental knowledge derived from writers on 
various subjects, the course of whose composi- 
tion led them to touch on past events — of 
whom the most valuable is Cicero. Prom the 
period of Sulla’s dictatorship to the accession 
of Vespasian (nearly 160 years), we have the 
advantage of a succession of contemporary 
writers, some of them actors in the events 
which they describe, and comprising some 
of the greatest names in literature — Sallust, 
Cicero, Csesar, Velleius Paterculus, Tacitus. 
Yet even here there is one considerable lamna, 
comprising the last thirty years of the reign 
of Augustus, as to which our knowledge is 
scanty. Prom the accession of Vespasian 
to the reign of Constantine, a long period 
elapses, during which our historical acquaint- 
ance with the events of an empire then 
comprising the greater part of the civilised 
world is vague and defective. Dion Cassius and 
Herodian are the two best writers on history 
who can he named in this long interval ; the 
1 .tter, during the short epoch which he illus- 
trates as a contemporary, is full and valuable. 
After the accession of Constantine, we have 
abundant materials for history, both ecclesias- 
tical and civil, from the hand of contemporary 
authors, down to the reign of Justinian in the 
East and of Theodoric in the West, althou^ 
the quality of the writers is sensibly degene- 
rated. Perhaps the comparative obscurity and 
uncertainty into which history is plunged after 
the last of these two epochs, and the absence 
of aU standard writers after Procopius, render 
it the best period to fix upon for the arbitrary 
limit between ancient and modern history. 
It will be seen from this brief summary that 
the only periods of any extent as to which we 
have the assistance of contemporary historians 
(or original authority, projperly so called), in 
the whole extent of classical history, are — 

1. As to Greece, from B.a 600 to b.c. 380; 

2. As to Eome, from the dictatorship of Sulla 
to the accession of Vespasian (b.c. 76 to 
A.I). 70); and, finally, the reigns of Constantine 
and his successors. 

4, After the downfall of the Eoman empire, 
a loug series of revolutions in dynasties and 
nations followed before Western Europe was 
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parcelled out into the several great countries 
which, notwithstanding all subsequent changes 
in political limits, have since subsisted as 
geographical divisions — ^Britain, France, Spain, 
Germany, Italy, the Scandinavian regions. 
Another period elapsed before the three great 
countries of Eastern Europe — ^Eussia, Poland, 
Hungary — were added as distinct members 
to the family of European states. 

Prom the abdication or deposition of Au- 
gustulus and the so-called faU of the Eoman 
empire to the revival of literature (a period 
comprising in round numbers about eleven 
centuries), our knowledge of the affairs of 
Western Europe is derived from a series of 
writers, in each country, who are usually 
comprehended under the title of chroniclers. 
A chronicle, or hook of annals, is properly a 
history of which the continuous narrative is 
so interrupted that each year forms a separate 
section, and events are thus related nearly in 
strict chronological order. This is a form 
very commonly adopted by the historians of 
the dark ages, of whom the greater proportion 
were monks. But a great many of the histories 
of the middle ages are not even in the form of 
cJaronieles ; they have all the requisites which 
the most fastidious criticism can require of a 
regular history. 

The Venerable Bede, who wrote in the ninth 
century, presents us with the first name of true 
credit and authority among the annalists of 
England. Of our monkish Latin chroniclers 
in later times, Matthew Paris is perhaps best 
entitled to the character of an historian. After 
the period of the invaluable Saxon chronicle, 
we have no vernacular English histories worthy 
of note, with the exception of a few meagre 
rhyming chronicles, until the revival of letters 
and discovery of printing. In France, the long 
collection of native Latin chroniclers presents 
us with few names of interest after the time of 
the celebrated Gregory of Tours; but the 
Crusades called forth, for a short space, an 
unusual spirit of historical description. ..-'V^en 
we arrive, however, at the fourteenth andfifteenth 
centuries, we find among the native French his- 
torians two authors, of great value as inti- 
mately acquainted with the events of their own 
times, Froissart and Philip de Comines. The 
annals of Italy are to be sought in the pa^es of 
a long series of chroniclers, from the eighth 
century downwards, of whom the most valuable 
are published together in Muratori’s ^eat col- 
lection. Their works are uniformly in Latin 
until the thirteenth century.^ But towards the 
end of that age the Tuscan dialect was elevated, 
as it were at a single step, to the rank of a 
literary language; and the little Tuscan re- 
publics produced a succession of * historians, 
many of them remarkable for the purity of 
their style, and some (as the three Villani of 
Florence) for their extensive information and 
historical talent. Germany and Spain, in the 
middle ages, produced few historical works 
above the rank of dry chronicles, But the 
annals of the Scandinavian nations form the 
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most important part of their early and peculiar ] 
literature. The G-reek empire produced, also, 
a series of chroniclers, -whose •works have been 
collected in the Corptis JSistoricB Byzantin<B. 

The period known as that of ■the re-vival of 
letter^ and the following century, were dis- | 
tinguished by the appearance of several ■writers , 
of first-rate merit in the department of history. 
In Italy, Guicciardini; in France, De Thou; 
in Spain, Herrera and our own Camden may , 
he added, not ■without Justice, to the number, ■ 
To follow the process of history in modern 
times would be an impossible task. Suffice it 
to say, that -with the ad-vance of literary 
knowledge and the increase of education, 
historical writers seem to become more strongly 
divided into two very different classes : those 
who ftirnish contributions towards the history 
of their own times, especially the writers of 
memoirs — of which France gave the first ex- 
amples, and stih produces the most numerous ; 
and the historians, more properly so called, 
who collect, discuss, and criticise, endeavouring 
to extricate the truth from the mass of former 
materials. The latter, in our times, has become 
more peculiarly the province of literary men. 
Philosophical history, in which the mere nar- 
rative of facts is regarded as subordinate to the 
elucidation of general truths, and too frequently 
to the establishment of favourite theories, is a 
modem improvement in the art ; and Voltaire 
is commonly regarded, not without some truth, 
as the founder of the school of philosophical 
historians, among whom the highest rank in 
popularity has been attained and deserved by 
Gibbon. But it may be said, -with truth, that 
the present century has carried the science of 
philosophical and of political history very far 
beyond those which preceded it. The names of 
Sismondi, Miguel, Thiers, H. Martin, Thierry, 
Michelet, HaUam, Macaulay, Niebuhr, Schlos- 
ser, Banke, Finlay, Grote, Milman, Comewall 
Lewis, and many more, might be cited in proof 
of this assertion. 

5. The history of the more remote Oriental 
nations, and also of those which derive their 
religion and civilisation from Arabia, may he 
conveniently dlassed apart, as being derived from 
wholly different sources. Chinese and Indian 
history form two entirely distinct bodies of 
knowledge. With r^ard to that of the Moham- 
medan nations, it may be observed that it is 
brought into contact with that of modem 
Europe in several distinct countries and periods; 
of which the most remarkable instances are the 
Crusades, the annals of the Moors in S]pain, and 
the history of the Turkish empire in its trans- 
actions first with the Greeks, and afterwards 
with the other nations of Christendom, 

nistxlozUle Art. The art of acting in 
dramatic representations is not unfrequently so 
called, fScom the Lat. histrio, or bister, an aotor, 
pHBATKB.] The word histrio is of Etruscan 
derivation, as was the Roman dramatic art 
also. (Mkn, de PAcad, des Inscr. vol, xxvii.) 

SBCltcb. In Naval affiiirs, a particular kind 

1 A fliaTMi ana aATTATfll ftTld all of 


HIVES, BEE 

which have more or less the character of 
nooses. [Kn-ot.] 

Bithe. An old English word, signifying a 
port, wharf, or minor harbour, at which goods 
are shipped or landed; Queenhithe on the 
Thames is an example. 

Hitopadesa. In Sanscrit Literature, a 
Friendly Instructor or collection of fables, 
commonly known as the fables of Bidpai or 
Mpay. This collection has circulated chiefly 
in India ; but another portion, under the title 
Calila and Bimna, is famous through Western 
Asia and in Europe. 

Bives, Bee (A,-Sax. hyfe). The ingenuity 
of man has de-rised a great variety of hee hives, 
which maybe conveniently classified as follows : 
1. Those which do not admit of enlargement ; 
as the common straw hive or skep. 2. Those 
capable of being added to from above ; as the 
ordinary cottage depriving or capped hives. 
8. Those capable of being added to &om below ; 
as nadir hives. 4. Those capable of enlarge- 
ment both above and below ; as storied hives. 
6. Those capable of being increased sideways ; 
as the collateral hives. 6. Those in which each 
comb is contained in a separate removable 
frame ; as the leaf hive of Huber, or the more 
recent frame hives. 7. Those intended to 
afford facilities for observation ; as the unieomb 
and other observatory hives. 8. Those in which 
the bees are not circumscribed for space; as 
the American box hives. 

As the management of bees in these several 
hives varies considerably, it will be desirable 
to speak of each somewhat in detail. 

1. The straw shep, or hive generally employed 
in this country, is a familiar example of the first 
class, ■viz. those not admitting of enlargement. 
The method of management generally pursued 
is very simple. The swarms of one year are 
allowed to remain for two seasons, or till the 
autumn of the second year, when the bees are 
destroyed by the fumes of burning sulphur, and 
the contents of the hive appropriated. The chief 
recommendations of this plan are its extreme 
simplicity and the facility with which it can 
he carried into operation by unskilled persons. 
The drawbacks to it are, that it necessitates 
the destruction of the bees (often of much 
greater value than the honey obtained), and that 
it yields only a small amount of inferior honey, 
mixed with bee-bread, and contained in old 
dark-coloured brood-comb. 

By a slight variation in the mode of manage- 
ment, much better results may be obtained on 
this system. The young hives of the current 
season shoukl he destroyed, instead of those 
which are older. The reasons for this choice 
are severaL As the first swarm is always led 
off by the old queen, the colony founded by it 
is usually less prolific than that from which it 
proceeded, and which is governed by a young 
queen of ■the current year. 

The comb contained in the young hives is 
much whiter and more free from bee-bceadthan 
that in the old hives ; consequently, the honey 
vielded bv it is fer purer in quality. The old 
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hives which are kept for the issue of swarms 
will answer this purpose for a great number of 
years in succession. 

In this country the single hives are usually 
constructed of straw. Straw has the advan- 
tage of not transmitting the heat of the sun 
very readily to the interior; but, when hives 
are properly shaded, it offers no advantages 
over wood, which is in many other respects 
far superior. 

2. The most simple improvement in bee 
management consists in the addition of a cap, 
small hive, or super to the stock hive. Eor this 
purpose the latter should have a flat top, which 
should be perforated with an opening or open- 
ings capable of being closed when access to 
the super is not required. Delving hims 
may be constructed of straw or wood; but 
metal slides or lids to close the openings should 
not be employed, as, froni the great conduct- 
ing power of metal, it becomes cold in winter, 
and in that condition condenses the moisture 
of the hive, which, trickling down the combs, 
renders them mouldy and unhealthy to the 
bees. 

The management of depriving hives is very 
simple. When the stock becomes numerous 
and the secretion of honey by the flowers is 
abundant, the openings in the stock hive are 
uncovered, and the cap or super which is to be 
filled with honeycomb is placed over the hive. 
If the time has been well selected, and espe- 
cially if the bees are attracted by fixing some 
pieces of dean empty comb in the super hive, 
it is generahy at once occupied and filled with 
ure white honeycomb, free from bee-bread or 
rood, and worth from four to five times the 
value of ordinary run honey, obtained on the 
single hive system, lldany persons employ bee- 
glasses instead of straw or wood supers, but 
the bees do not take readily to glass, even when 
darkened ; and its employment, therefore, is not 
desirable. 

3. Nadir hives are those in which room for 
the storage of surplus honey is added below 
the stock hive. The circumstance that the 
bees always convey the honey to that part of 
the hive farthest removed from the entrance, 
renders this arrangement one of the 'least pro- 
fitable in actual practice; and, consequently, 
nadir hives are not to be recommended. 

4. Storied hives, as their name implies, con- 
sist of several stories, which can be placed one 
over the other; they may be either circular, 
square, hexagonal, or octagonal. The stock 
hive, or principal portion, should not contain 
less than 1,600 cubic inches of space. The 
mode of management is sufficiently simple. 
When the hive becomes populous in the spring 
or early summer, the top box is placed over the 
hive, and communication made between it and 
the lower box. An additional box is added 
below the stock box, to prevent the issue of a 
swarm, which, by the removal of a very large 
number of working bees, would greatly lessen 
the honey-gathering powers of the cvlony. 
If a swarm of great size, weighing not less than 
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four or five pounds, and consisting of 20,000 
to 24,000 bees, is placed in a storied hive, the 
top box may even be put on, during the first 
season, as soon as the stock hive is l^ed with 
comb. A weU-storedsupermay thus be obtained. 
This proceeding, however, is not practicable 
with ordinary sized swarms of three pounds 
weight, unless two of them are joined together. 
There is no system of bee-keeping that 
yields sUch profitable results as this. Top 
boxes of pxure white virgin honey, weighing 
from twenty to thirty pounds each, are con- 
stantly produced in good seasons, and meet 
with a ready sale at four times the price of 
ordinary run honey. 

In Ayrshire, where profitable bee-keeping is 
better understood than in any other county in 
Ghreat Britain, the storied hives are almost ex- 
clusively employed; and from the skill with 
which they are worked, aided by the meteoro- 
logical advantages of the district, yield the 
largest and best honey harvests Imown in 
the kingdom. The boxes employed in Ayrshire 
are octagonal, about fifteen inches in diameter 
by six in depth. They communicate with one 
another by long apertures, which may be closed 
with slides. Four of these boxes constitute 
a hive. Of these, two form the stock box for 
the -winter. The super or top box, and the lower 
box, axe only added duringthe honey-gathering 
season. 

6. Collat&raX Sives, in which increased 
room is given at the sides, were invented many 
years since by the Rev. Stephen White, and 
were advocated during the present century by 
Mr. Nutt. The impossibilily of preventing the 
queen from passing into the side boxes and 
depositing eggs, which are always accompanied 
by bee-breaA renders the plan far inferior to 
the system last described, and it is rapidly pass- 
ing out of favour amongst the best practical 
bee-keepers. 

6. Frame Sives. Hives in which the bees 
are compelled to build each comb in a separate 
frame have been long known. The lec^ hive 
of the justly celebrated Huber consisted of rect- 
ar^ular Jframes placed side by side, and closed 
in at the extareme ends; these formed a per- 
fect hive when in contact; at the same time 
every single leaf with its contained comb was 
capable of being readily removed for observa- 
tion or deprivation of honey. Since the time of 
Huber, hives in which the frames are made to 
lift out from the top have been designed by 
various apiarians in Q-ermany, England, and 
America; and in the hands of skilled bee- 
masters they have proved most advantageous, 
as they place every comb under perfect control, 
and admit of the performance of many opera- 
tions, such as rearing of additional queens, the 
artificial production of swarms, the deprivation 
of early honey, &o. 

The increased expense oi frame hives over 
simple storied hives is, however, one draw- 
back to their general adoption ; and the greater 
skill required m their management, and the less 
. marketable form in which the surplus stores areJ 
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removed, render them less suited for ordinary 
bee-keepers than the storied boxes. 

7. Observatory Hives. Hives intended to 
afford unusual facilities for observing the actions 
of the bees are formed of glass. One of these, 
known as the unicomb hive, is so narrow as to 
admit of the construction of only a single comb ; 
consequently the cells on both sides are visible, 
and the deposit of eggs by the queen and the 
rearing of the young are constantly open to ob- 
servation. Tlnicomb hives are useless for prac- 
tical honey-collecting purposes, as they afford 
no space for extra stores ; and, from their con- 
struction, the bees necessarily perish during 
the winter. A permanent observatoiy hive, in 
which the bees are open to observation at aU | 
seasons, has been designed by Mr. Tegetmeier. 
It is formed by constructing each side of the hive 
of four parallel plates of thin glass, placed very 
close to each other, so as to include three inter- 
vening layers of air. As thus constructed, the 
hive retains its temperature so perfectly, that 
the bees remain protected from cold even in 
winter, and they can always be seen. 

8. American Box Hives. The well-known 
circumstance that hees often collect enormous 
stores of honey when building their combs in a 
large space (as under the roof of a house) has 
led to the design of hives of immense size. 
Some employed in America have been as large 
as sentry-boxes. These large boxes are easi^^ 
stocked by supporting a hive of bees on a few 
cross-bars placed in the interior, when the hees 
rapidly extend the combs below the small hive, 
often completely filling the box. The plan is 
not so advantageous as might at first appear, 
as all the combs contain brood and bee bread, 
and the honey yielded is consequently always 
impure, and moreover is not easily obtained 
without destroying the bees. 

The plans followed in preserving honey for 
use vary considerably. 

Top boxes or supers of pure virgin honey 
should be allowed to remain untouched until 
required for use, as, if kept in a cool place, the 
honey will remain in the cells in a liquid 
condition for many months, retaining also its 
delicate aroma, which it loses on being drained 
from the comb. 

When it is required to run the honey from 
new white comb, a veiy good ]plan is to cut it 
up and stand the vessel in which it is placed 
in boiling water, when the comb melts and 
rises to the top, and may be removed when 
cold, leaving the honey in a pure state below. 
Honey thus heated retains its liquid character 
for a much longer time than when drained 
from the comb in the ordinary manner. 

With old comb containing bee-bread this plan 
is inapplicable ; and the comb should be cut 
up, and the honey drained out through a sieve. 
It is impossible, however, to obtain honey 
from old comb uncontaminated by some por- 
tion of bee-bread, and by the colour of the old 
brood cells ; and, consequently, its flavour and 
appearance are inferior to ^ose of virgin 
honey, stored in new comb. 
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Wax is always regarded by bee-keepers 
as a product of secondary importance ; the 
quantity contained in the largest hives rarely 
amounting to more than two pounds in weight. 
Wax is most conveniently obtained from the 
old combs by heating them in boiling water, 
pressing the melted wax through a pointed 
canvas bag, and allowing it to flow into cold 
water ; it is then collected, and re-melted with 
a gentle heat. 

Bleached or white wax is formed by ex- 
posing yellow wax in thin flakes to the action 
of the sun and air. 

Hoard (A. -Sax. heordan). In communities 
where property is insecure, and government 
rapacious or capricious, it is a very natural act to 
secrete such personal or movable property as can 
be conveniently collected in small compass, and 
is ordinarily secure from depreciation. The 
precious metals, and to some extent precious 
stones, are commodities of this character. 
They represent great value in small eomjpass, 
and the precious metals at least are of univer- 
sal and permanent acceptance. The practice of 
private hoarding is fundamentally due to a 
desire for security ; and even when governments 
are just and honest, habits often only tradi- 
tional, or consequent upon past experience, or 
even resulting from a morbid secretiveness, will 
lead individuals to hoarding. To some extent 
hoarding is compensative to discovery ; and as 
the practice is limited ordinarily to the precious 
metals, it often forms a regular process by 
which part of that which the miner collects in 
order to add to the currency of civilised com- 
munities, is steadily restored to the earth from 
which it was originally taken. In all likeli- 
hood the fact that India has been for many 
centuries the recipient of vast quantities of 
silver j&om the western world, but has not till 
lately experienced any notable rise in prices, is 
due quite as much to habits of hoarding, as it 
is to the practice of employing a large, amount 
of silver for purposes of personal ornament. 
In the middle ages, too, when government 
meant spoliation, and any evidence of wealth 
was a perpetual pretext for extortion, persons 
often buried treasure ; and by their neglecting 
to supply a key to its locality, the treasure, as 
far as society was concerned, was lost. So 
constant was the habit, that treasure trove, i. e, 
specie buried and abandoned, was a notable 
source of crown income, the right to which 
was generally reserved even in the largest and 
widest grants. For different but analogous 
reasons, the buccaneers of the seventeenth 
century were said to have buried a large 
portion of their spoils on the coasts and islands 
of the American continent; and it is often 
asserted, that during the times of terror in 
France, and even tooughout the era of the 
Revolution, the 6migrds had made similar de- 
posits, and that, either from their dying or by 
becoming tbe victims of the Convention before 
they had communicated their secret to survi- 
vors, all trace of the hoard has been lost. 

Even, however, where there exists no neees- 
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sity for hoarding, due to the obvious impulse 
towards self-preservation, ignorance or habit 
may lead to the practice. Monarchs used to 
hoard in order to meet political exigencies. 
States have hoarded in order to create reserves 
on which to operate. Individuals have hoarded, 
either because they were ignorant of the 
machinery by which their accumulations might 
become profitable, or from some mad passion of 
miserly secretiveness. 

Among Political Economists, the word IhoaTA 
is used in a special sense. It is applied partly 
to accumulations of wealth not actually em- 
ployed for a profit and in the hands of the 
public; partly, but less accurately, to the 
reserves of banks. Such accumulations are of 
great monetary significance. In the first place, 
they form a fund from which in particular 
emergencies a supply can be afforded for 
foreign investment, extraordinary payments, or 
even for commercial transactions. High rates of 
interest, joined with sufficient or apparently 
sufficient security for advances, will often 
tract these hoards in large quantity for some 
occasions. It cannot be doubted that on and 
after the suspension of cash payments, the high 
rates of profit consequent on some occupations 
during the Continental war, liberated these 
accumulations,, and kept up in some degree the 
supply of the precious metals. This utilisa- 
tion of hoards has been frequently effected on 
different occasions in France, where the prac- 
tice of specie accumulation is commoiv And | 
in the next place, the reserves of banks fulfil, as 
securities against contingencies, the same pnr- 
ose of self-preservation which suggests private 
carding. 

Money and such substitutes of it as are 
actually circulated alone affect prices. Hence 
no hoard will either raise or depress money 
values. Again, the price of money is deter- 
mined by all the values which it represents, 
and is, therefore, relative to all the transactions 
which are based upon it But a hoard is not, 
by its terms, circulating ; and therefore, while 
it may act as a reserve, it can have no influence 
on money values. As the practice of private 
hoarding is gradually dying out in England 
owing to the general facilities for banking, 
the amount of hoards is being more and more 
concentrated in the shape of bankers’ reserves. 

Hoary (A-Sax. ha^. In Botany, a term 
used in describing the superficial appendages of 
bodies, denoting their being covered with very 
short dense hairs, placed so closely as to give 
an appearance of whiteness to the surface from 
which they grow. 

Hobby (a word of doubtful origin). The 
name of the small nimble horse on wmch the 
light cavalry of the middle ages in England 
were mounted. [Hobilbus.] 

Hobilers or Hoblers (LowLat hobellarii). 
In England, feudal tenants bound to serve as 
light horsemen or bowmen ; for the word seems 
tohaveheen of somewhat uncertain employment- 
The smaller feudal gentry were long styled in 
France heh&rmv>x. 
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Hock Day, Hoke Day (Ger. hooh, highy 
A festival formerly observed in England on 
the second Tuesday after Easter, in comme- 
moration of the destruction of the Danes in 
the time of Ethelred. 

Hocus-pocus. A term given to conjurors’ 
tricks, aud said to be a corruption from the 
Latin words Hoc est corptcs in the office of the 
Mass. 

Hodograpb (Gr. a path^ and yp&<t>a>, 
I trace). A curve imagined by Sir W. B. 
Hamilton (JProc. of Hoy. Irish Acad. vol. iii.) 
to illustrate the theory of central forces. It is 
thus described: Upon the perpendiculars let fall 
from the centre of force upon the several tan- 
gents to the orbit set off, from that centre, 
distances proportional to the velocities with 
which the body moves at the points of contact 
of those tangents. When the law of attraction 
is that of the inverse square of the distance, 
the orbit is a conic of which the centre of force 
is the focus; and by a well-known theorem the 
locus of the feet of perpendiculars let fall upon 
tangents, in other words the pedal of the 
orbit, is a circle. On the other hand, it follows 
from the law of equal description of areas 
[Cbntrax Foucbs] that the product of each 
perpendicular into the corresponding velocily is 
constant, so that the hodograph is the inverse 
of the ;pedal, and therefore the reciprocal of 
the orbit. [Pedal Curves.] But the pedal 
being a circle, its inverse must also be a circle 
[Inverse Curves] ; so that all orbits of the 
solar system have circular hodographs. Sir 
W. B. Hamilton, in the memoir above cited, 
establishes many interesting properties of the 
hodograph. 

Hoe (Dutch, houwer). In Agriculture and 
Gardening, an instrument for stirring the 
surface of the soil, cutting weeds up by the 
roots, and earthing up plants. The hand hoe is 
a thin plate of iron six or eight inches broad, 
and sharpened on the edge, fixed at right 
angles on the extremity of a pole or rod, 
which serves as a handle. This is called a 
draw hoCt because in the operation of hoeing 
the instrument is drawn or pulled towards the 
operator. Another kind of garden hoe has the 
blade or iron plate fixed on the extremity 
of the handle, and in continuation of it : and 
this is called a thrust hoe, because in hoeing 
the operator always pushes the hoe forward. 
This kind is also called a Dutch hoe, most 
probably from having been first introduced 
from Holland. In agriculture, hoes of the 
thrust kind are drawn by beasts of labour, 
and commonly called horse hoes. In general 
form they resemble a plough; but in stead 
of the share they have one or more iron, 
blades, or plates with sharp edges, fixed to 
perpendicul^ iron rods at their lower extremi- 
ties. These sharpened plates being drawn 
through the soil, cut through the roots of weeds 
an inch or two beneath the surface. Agricul- 
tural or field hoes are only used in the case of 
those field crops which are sown or planted in 
rows. There are a great many kinds of field 
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or horse hoes, chiefly differing in the mimber 
of blades which are attached to the common 
frame for stirring and cleaning a greater or 
smaller number of spaces between the rows 
of drilled crops at once. 

Koeln^. The operation of stirring tihe 
surface, cutting off weeds, or earthing up plants 
with a hoe. In the case of any of these ope- 
rations dry weather must be chosen, otherwise 
the result wiE either be useless or injurions. 
Plants rooted up by the hoe in wet weather 
will produce fresh roots and otow again, while 
plants earthed np under similar oircumstanees 
will have the leaves which are covered by the 
soil decayed by it. In either case also the 
ground will he hardened by the treading of the 
feet of men or horses, so as to obstruct the 
progress of the roots, and to exclude air and 
water irom penetrating through it to them. 
Hoeing is sometimes performed on surfaces 
which are without weeds, for the purpose of 
stirring the soil; but in such cases pronged 
hoes, or hoes having three or more long spikes 
or teeth, are more elective than hoes with broad 
plates or blades. 

Bogr. In Haval affairs, a brush with a 
stout long handle, used for scouring barnacles 
and weed off a ship’s bottom. 

Hog. In Zoology. [Sus.] 

Hogaulte. A mineralogical synonym of a 
species of NatroUte from Hdgau, near the lake 
of Constance. 

Bo&gets. Yearling sheep. A lamb be- 
comes a teg in its first winter, and afterwards a 
hogget ; and, on losing its coat, a shear hog. 

Bogging. In speaking of a ship, this term 
has reference to an undue falling of her head 
and Stern, in consequence of weakness in the 
fceal OP in the tie provided by tbe decks. Hog- 
ging may be immediately caused by the sus- 
pension of the ship on a wave amidships, or by 
her taking the ground. 

Bogmanay (said to be from the Honnan- 
French au gui menez, lead to the mistletoe). The 
old name of the last night in the year, amon^ the 
Scotch, with whom it was a notable festival. 
(Lockhart’s Life of Scotty chap, xliii.) 

Bogsliead. An ancient measure of capacity, 
containing sixty-three old wine gallons. 

Bolst. This name is given to the machinery 
applied in fitetories, mines, hotels, &c., for the 
purpose of raising met, or things, from one 
level to. another; the man-engines are a kind 
of hoist, as are the hydraulic cranes now 
generally used. 

Bolcus. One of our wild grasses, of little 
value in an agricultural point of view, the 
he bage being soft and poor. One of the 
species, M. lanatvs, goes by the name of White 
Fog amongst farmers. 

BoldL (Sax. healdan). The inside of the 
bottom of the ship. It is divided into com- 
partments by bulkheads across ; and contains 
the ballast^ water, coals and wood, provisions 
and cargo. 

Hotn. In Husk, the same as Pause [wHch 
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Holidays. This term now denotes practi- 
cally those days, exclusive of Sundays, on which 
no regular pubhe business is transacted at public 
ojBdces. They are either fixed or variable, and 
vary in different public offices. The variable 
holidays are Ash Wednesday, G-ood Friday, 
Easter Monday and Tuesday, Holy Thursday 
or Ascension Bay, Whit Monday and Tuesday. 
£!Ferlb.] 

Holiness. The title by which the Pope is 
addressed ; equivalent t® the Latin sanetitas. 

Bollow Bastion. In Fortification, a bas- 
tion in which the terreplein is limited by a 
line parallel to the scarp, and along which 
the interior slope of the rampart extends con- 
tinnously. 

Hollow Bevetments. [Revetments.] 

Hollow Shot. Empty shells, with metal 
screw plugs, sometimes used in the navy. 

Holly (A.-Sax. holegn). The Hem Aqui- 
Jolium of botanists, of which many beautiful 
varieties are cultivated as ornamental shrubs. 
The Holly is one of the most useful of evergreens 
for garden decoration. 

KoUyliook. A popular flower of the late 
summer season, whose tapering flower spikes, 
well placed in a garden, have a very fine ap- 
pearance. The garden Hollyhocks are varieties 
of AltJusa rosea, and one or two- closely related 
species, as ohinensis ficifolia. 

Holm (A.-Sax.). An ishind, or fenny place 
surrounded by water. Two well-known islands 
in the Bristol Channel are called the Steep 
Holm and Elat Holm. 

Holm Oak or Holly Oak. [Quercus.] 

Bolmesite. A mineral identical with Clin- 
tonite, named after Holmes, who analysed it. 

Holocaust (Gt. bXlKavcrros, fromSAos, whole, 
and Kalm, I hum). A solemn sacrifice among 
the ancients, in which the whole of the victim 
was consumed upon the altar, in contradistinc- 
tion to the usual custom of burning only a por- 
tion. A similar custom prevailed among the 
Jews; it is called in the books of the Old 
Testament a whole burnt offering. 

Holocepkall (Gr. S\os, and Ke^eCkh, head). 
An order of fishes, distinguished by the follow- 
ing characters : jaws bony, traversed and encased 
by dental plates ; endoskeleton cartilaginous ; 
exoskeleton as placoid granules ; most of the 
fins with a strong spine for the firstray ; ventrals 
abdominal ; ^1& laminated, attached by their 
margins ; a single external aperture. Only 
two genera {CctUorhynohus and Cestreuiion') are 
known to exist at the present day. The fossil 
species range ffom the bottom of the oolitic 
series of rocks to the present period. 

Holograpti (Gr. Skos, and ypd<f>to, I write). 
In the Civil Law, a will written entirely by the 
hand of the testator. 

Bolotburlans (Gr. dkoBohpiov). The name 
of the family of Echinoderms, having the genus 
Solothwria for its type. The body presents a 
snbcylindrical elongated form ; is defended by 
a coriaceous not spiny integument, open at both 
ends, and perforated by numerous small canals, 
in linear series, through which prehensile and 
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adhesiTe suckers are protruded. At tke ante- 
rior extremity is tke month, surrounded with 
complicated retractile tentacula. At the oppo- 
site end is the aperture of the cloaca, in which 
the rectum and a respiratory branched tube 
terminate. The intestine is very long, and con- 
Toluted ; and it frequently happens that when 
the animal is disturbed, it is protruded from 
the body or ruptured by the violence of the 
contraction of the muscular parietes of the ab- 
domen. The tr&pang of Eastern commerce is 
a dried species of Holothuria. 

Bolt (A.-Sax. a wood ; G-er. holz). The ter- 
mination of many names of places in England, 
derived from their ancient situation in a wood. 

Holy Alliance, Tbe. A league formed 
between certain of the principal sovereigns of 
Europe, after the defeat of Napoleon at 
"Waterloo: on the proposal, it is said, of the 
Eussian emperor Alexander. It arose from the 
religious enthusiasm which was prevalent at 
that period of deliverance from Ereneh domi- 
nation, and with which the czar was just then 
considerably imbued. The act of this alliance 
is said to have been sent in his handwriting 
to the emperor of Austria and the king of Prussia, 
and signed by them. It is not supposed that 
the original terms of the league were other than 
indefinite; for the maintenance of justice, 
religion, &c. in the name of the Gospel. But 
it was subsequently connected with the deter- 
mination of those monarchs to support, in 
conjunction with England and Erance, existing 
governments throughout Europe, by the De- 
claration of November 1819. Afterwards the 
congresses of Troppau, Laybach, and Verona 
established the charaeter of the alliance, to 
which the war of France against ^ain, in 
1823, gave additional illustration. But Eng- 
land may be said to have finally abandoned its 
principles in 1827, France in 1830. 

Holy Rood or Roly Cross. A festival 
kept on September 14, to commemorate the 
exaltation of the Holy Cross. It is from this 
circumstance that the royal palace in Edinburgh 
has derived its appellation. 

Holy Stone. A soft stone used for scour- 
ing the decks of ships. 

Roly Thursday or Ascension Day. 
In the Eoman Calendar, the 39th day after 
Easter Sunday. A festival in commemoration 
of Christ’s ascension. 

Roly Week. The last week in Lent, 
called also in England Passion weeJe, as the 
period of our Lord’s sufferings and death. 

Homage (Lat. homagium or hominium, 
from homo, man, the usual term by which the 
vassal or dependant of a prince is designated 
in the older writers of the middle ages). The 
symbolical acknowledgment of dependence due 
from a vassal to a feudal lord or superior when 
invested with a fief, or obtaining it by succes- 
sion. In the earliest periods of the feudal 
system, fealty and homage appear to be con- 
founded (Sir F. ' Pa^ave' On fhe WngUsh, 
CoTnmonwecdth,^ Tol. ii. p. cccxc.); but in later 
times the distinction was clearly established, 
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and fealty might sometimes be due where 
homage was not. Homage was either homa- 
^nm ligeum, lie^e homage, by which fuU and 
unreserved allegiance was rendered ; or homa- 
gium non ligeum, simple homage, a mere 
acknowledgment of feud^ superiority, with a 
saving or exception of the rights of other 
feudal lords. The one was personal, and 
could not be renounced (hence the doctrine of 
aUegianee) ; the other bound the vassal only so 
long as he held the filef in respect of which it 
was due, 

Romallacese (Homalium, one of the 
genera). A natural order of arborescent or 
shrubby epigynous Exogens, inhabiting the 
tropics. According to Brown they are related 
to Passifloracece, but distinguished by their 
inferior ovary. Lindley places them between 
Lauracem and Caotaoe<s, in the Cactal alliance ; 
De Candolle between Bamydacece and Chrnl- 
letiacetB. They are plants of some beauty, but 
of no particular use. 

Romberg’s Pbospborus. Fused chloride 
of calcium, which is luminous in a dark place 
after having been exposed to the solar rays. 

Homberg’s Pyrophoms. [Pybophobus.] 

Romberg’s Sedative Salt. Boracic 
acid, to which Homberg erroneously assigned 

dative powers. 

Home. In Naval language, this term is used 
of anything that is close in its place ; it is 
applm to the sheets of the sails, '^e shot and* 
cartridge in a gun, and any article of stowage. 

Homeric Poems. This-titie is generally 
given to the Iliad and Odyssey, and the hymns 
which have been preserved to us in honour of 
Apollo, Dionysus, Hermes and other Hellenic 
deities and heroes. But the poems which have 
come down to us are only a small portion of 
the treasures which were possessed by the 
Greeks of the age of Pisistratus or Pericles. 
[Cyolio Pouts.] The Ii,ia.I) relates the events 
of a few months in the Trojan war, which was 
caused by the theft of Helen by Paris, once called 
Alexandros : the Odtssobt gives the narrative of 
the return of Odysseus or "Ulysses from Hiqn to 
Ithaca. An examination of these two poems 
seems to show that the groundwork of the tale 
is in each case the same, and that this ground- 
work is common to the epic poems of other 
nations, as the Volsunga Saga, the Nibelungen 
Lied, &c. Hence a presumption arises that 
these poems were the result of a veiy gradual 
growth, and that in them are combined several 
lays or poems written by several writers. [Epic,] 

Romleide (Lat. homicidium, from homo, 
and caedo, I MU). In Law, the killing of any 
human creature; which is either justifiable: 
viz. 1. In case of necessity, public or private ; 
2. By ;permissiou of law for the advancement 
of justice ; 3. For the prevention of forcible 
and atrocious crime. Or excusable: 1. By 
misadventure ; 2. In self-defence on a sudden 
afiray, or chance-medley. Or felonious : of 
which the species are : 1. Self-murder ; 2. 
Manslaughter, which is defined ‘the unlawful 
killing of another without maHee, express or 
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implied ; ’ 3 . Miirder, or the wilful killing of 
another by malice aforethought ; 4 . Petit 

treason, which by the Statute of Treasons was 
confined to tbe cases of a servant wilfully 
killing his master, a wife her husband, or an 
ecclesiastical person his superior ; hut the dis- 
tinction in judgment between this offence and 
murder is now aboHshed. In the law of France, 
homicide is of four sorts : assassinat, meurtre 
(corresponding respectively to our murder and 
manslaughter), accidental homicide, and homi- 
cide committed in self-defence. 

Boznily (Grr. 6jj.ihia, an assonUaffe). Used 
by the early fathers in the same sense as our 
word sermon. Up to the fifth century the prac- 
tice of preaching was confined to the bishops, 
and the only homilies extant are of their com- 
position. The term, which has now become 
obsolete, was in constant use as late as the 
Eeformation ; and the English Book of Homi- 
lies is a collection of sermons, setting forth 
the [principal doctrines of Chnstianity, and 
pointing out the principles of Protestantism; 
of which the first part was published by Cran- 
mer in the reign of Edward VI, and the second 
by order of convocation in that of Elizabeth. 

Hominy. A. kind of meal prepared from 
maize or Indian com. 

Homo- (Gr. dpAsy one and the same). A 
prefix used in composition to denote rescm- 
olance, and thus opposed to hetero-, which 
indicates difference. 

Romocliromoiis (Gr. of one 

colour). In Botany, when aH the florets in the 
same flower-head are of the same colour. 

Bomceokepliallc Bepreaentation (Gb. 
tpoiosy lihe\ KepcCKfiy head). This term is used 
by Professor J. Aitiken Meigs to denote skulls 
belonging to a particular type of men, which 
repeat analogie^y the characters of another 
type with which they haweno direct connection, 
e. g. between the Awares and the Peruvians, or 
between the Bosjesman and the Mongolian races. 
The occasional developement of sxiinUrparietal 
bone, formed by the ossified elements of the 
upper half of the super-occipital, both in the 
old Aymara skulls on tbe borders of Lake Titi- 
caca and in many other races of men, forms an 
example of homceokephalic representation. 

' Bomoeomeria (Gr. iiMtio/iipeiOy similarity 
of farts). The name given to the physic^ 
theory of Anaxagoras of Clazomenae, vmo flou- 
rished in the fiM century b. c. According to 
this hypothesis, every material substance is 
made up of infinitely small parts similar to it- 
self. This theory bears some resemblance to 
that of the monads of I^eibnitz in modem 
lames. [Moxan.] 

Bomoeopatliy (Gr. dmilar, and 

•niBost, feeling or affection). The homoeopathic 
method of healing diseases was first proposed 
by Samuel Hahnemann, a German physician, 
in 1796 . It consists in the administration of 
medicines which are presumed to excite in 
healthy persons ^mptoms similar to those of 
the disease which is to be treated, upon the 
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it is maintained that sulphur produces a pus- 
tular eruption upon the skin, and therefore 
cures pustular eruptions ; and that quinia pro- 
duces febrile symptoms, and therefore cures 
agues, and so forth. Not the least remarkable 
part of this practice is the smallness of the 
doses in which the homoeopathic remedies are 
administered, it being presumed that by in- 
finite subdhrisions the virtues of remedies are 
proportionately refined and exalted. A grain, 
for instance,' of any active remedy, such as 
aloes, is triturated with 1,000 grains of sugar 
of milk ; when this mixture is complete, a 
grain of it is again diluted with 1,000 of the 
vehicle; and so of medicines which the or- 
dinary practitioner administers in doses of one 
or two grains or more, the homceopathist pre- 
scribes a millionth or the decillionth of a grain, 
or even less. 

Bomoeozolo Belts (Gr. ^poiosy and 
QHovy animaC). Tliese tracts, defining the boun- 
j daries of the geographical provinces of marine 
I animals, are hounded by climatal lines ; which 
I are not, however, parallel with lines of latitude, 
but undulate in subordination to riimatal influ- 
ences of warm or cold oceanic currents, relations 
of land to water, &c. Of these belts Professor 
E. Forbes has defined nine; one equatorial, 
■with four to the north and four to the south, 
which are mutually representative. 

Bomogramous (Gr. 6iJtBya.(jtos). In Grasses, 
when all the florets of the spikelets of the same 
individual are hermaphrodite ; in Composite 
lants, when all the florets of a flower-head are 
ermaphrodite. 

Bomogreneous (Gr. ^^1076^7?, of the smno 
hind). Homogeneous bodies arc tliose of which 
the constituent elements are all similar. Ho- 
mogeneous quantities are such as can be added 
to or subtracted from each other. 

Homogeneous Function. In Algebra, 
a function of two or more variables, such that 
the result of substituting in it tXy ty, is, dec. 
... in place of ar, y, c, &c. . . . respectively, 
is equivalent to the multiplication of the ori- 
ginal function by a power of t. Thus 
Wn=F(a:, y, z, &c, . . .) 

is called a homogeneous function of the 
degree when 

'S{tx,ty,tZy &e. . . F(x, y, r,&c. . . .), 

where n may be positive or negative, integral 
or fractional. Differentiating the above equa- 
tion according to t several times successively, 
and putting, finally, important theorems, 
due to Euler, are readily deuced. The two 
simplest of these are : 

+ + . . . 

■ ■ ■ 

whence the general law is evident. In modem 
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algebra, a rational and integral homogeneous 
function of the degree in m variables is 
called an w-ary n-ic. [Qtjantio.] 

The operative symbol 

d ^ ^ „ 

has been termed by Carmichael {CaTuhrid^e 
and Buhlin Mathematical Joitmal, vol. vi.) 
the indese symbol of homogeneous functions. 
It is obvious, from the above, that 

V«a = 5^tfnj V VWa= = 

and generally that 

/(vK=/(«iK- 

Por further consequences of this, see also 
Boole’s JDifferential Eguations. 

Homogrens (Gr. ttxoyevfis). A name once 
given to a group of Exogens, which have their 
wood arranged in the form of a series of wedges 
instead of concentric circles. This condition is 
seen in the stems of Peppers, AHstolooMas^ &c. 

Koxaograpliic. A term of modern geo- 
metry, introduced by Chasles ( Crkomktrie 
rieure), and applied originally to two geome- 
trical figures so related that to any point in 
one corresponds but one point in the other, 

. and vice versd ; whilst to points, in lineA, in 
either figure correspond coUinear points in the 
other. The following special applications of 
the term are important. 

Thao rows of foints^ no matter whether 
they are in the same line or in distinct lines, 
are said to be homogra^hie when Ihe relation 
between them is such that each point in the 
one line determines and is determined by one, 
and only one, point in the other. (Chasles, 
Oom'gtes Bendus, December 24, 1855.) If m 
and m-i be corresponding points of two such 
series, and i and two fixed points in the 
respective lines, then, in virtue of the above 
definition, the following relation will exist be- 
tween the distances i m and jx'^i : 

k.,im + B . f + C .y 1^1 + D = 0 (1), 

where A, B, 0, D, are numerical constants 
which will be determined as soon as three pairs 
of corresponding points have been chosen. If 
we suppose i and the infinitely distant point in 
the first row to correspond, respectively, to the 
point at infinity and to jx in lie second, then 
' the above equation takes the simpler and very 
convenient form im.jx'^r—^i where A is a con- 
stant still to be disposed of. Prom this it may 
readily be shown that two homographic rows of 
points or divisions, as they are sometimes called, 
correspond anharmonically, that is to say the 
anharmonic ratio of any four points of the one 
IS equal to that of the four corresponding points 
of the other ; symbolic^y, {abca) = {axbxCx^x)’ 
When two homograpHc divisions are super- 
• posed, there are in general two points e and/; 
each of which, considered as a point of either 
series, coincides with its corresponding point ; 
these are called the common points of the twQ 
rows ; they will be real or imaginary according 
to the nature of the constant k\ in all cases, 
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however, they are equidistant from the middle 
point of the segment ijx^ and in virtue of the 
anharmonic correspondence of the two series 
we shall have {abef)={axbxef) or {aaxcf)^ 
(55ie/)=&c. ; that is to say, the anharmonic 
ratio of the common points and any pair of 
corresponding points has a constant value. 
Hence, if a single pair of corresponding points 
are harmonic conjugates with respect to the 
common points e and / every other pair will be 
so ; and this will occur whenever the divisions 
pe so superposed that the points i andyi co- 
incide, or, which amounts to the same thing, 
whenever a point m, regarded as a point or 
either series, corresponds to the same point n, 
for then {m n ef) ^{nme f) — — 1. [Harmonic 
Row OF Points.] In this case the corresponding 
points of the superposed homographic (hvisions 
form an involution of the second order [Invo- 
lution], of which e and /are the double points 
at foci, and o, or the middle point oi ef (with 
which i andy*! now coincide), is said to be the 
centre. 

It is evident that any row of points and the 
row formed by projecting the latter on any 
other line are homographic, and conversely 
that two homographic divisions may be so 
placed as to be projections one of the other. 
On this account the term projective, first pro- 
posed by Steiner, is frequently used in place of 


The term homographic, as applied to two 
pencils whose elements consist either of right 
lines, planes, curves, or curyed surfaces, has a 
precisely^ similar definition; that is to say, 
two pencils are said to be homographic when 
the relation between them is such that each 
element of one pencil determines and is deter- 
mined by one, and only one, element of the 
other. It can be readily shown that the ele- 
ments of homographic pencils correspond an- 
harmonically. To do so in the case of curves, 
it is only necessary to remember that the an- 
harmonic ratio of any four curves of the pencil 
is identical with that of the pencil of tangents 
to these curves at any one of the fimda- 
mental points through which they aU pass. 
[Pencil.] 

The term homographic is also frequently ap- 
plied to two geometrical systems whose elements 
are dissimilar ; thus, a pencil of rays and the 
row of intersections of these rays by a trans- 
versal are said to form homographic systems. 
In this case, however, Chasles would simply say 
that the systems correspond anharmonically. 

The numerous researches of Steiner, Chasles, 
De Jonquiires, Cremona, and other cultivators 
of modem pure geometry, abundantly prove the 
importance of the theory of homographic rela- 
tions. Recent continental mathematical pub- 
lications, - indeed, will be unintelligible unless 
the reader bring to their perusal a knowledge 
of the elementary parts of the theory above 
sketched. Amongst the English works to be 
consulted on the subject are Salmon’s Conics, 
Mulcahy’s Principles of Modern Ceometry, and 
Townsend’s Chapters on Modem Ceometry. On 
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the Continent the best works are those of 
Chasles, Af&'guHistoriqueMA GhynUrie Stt^e- \ 
neiere,&c-; De Jonqni^res,ilfi5to2^fs deG^ometrk 
Pure and Essai sur la Ghi&ration des Courhea 
GhomHriqms ; Steiner, S^stematisohe Entudcke- 
lung d&r Abluingigkeit geoifnetnscker Gestalten ; 
Mohins, BaryGmitriaolie Calml (in whieh the 
term collinear is used in place of homographicy, 
and Cremona, Introduzime ad una Teoria 
Geometrica delle Curve Plane, Bologna 1862. 

Homolog'a'tlon (Or, 6iJL6Xoyos, agreeing 
mtK), In Civil Law, the act whereby a com- 
petent tribunal recognises and sanctions the 
acta of private individuals or of an inferior 
authority. Thus a composition with creditors 
requires in France homologation by the Tri- 
bunal of Commerce. 

Bomologrous (Qr. hg.h'Kvyesy A term 
applied in Euclid to the antecedent, as well as 
to the consequent, terms in proportionals (book 
vi. def. 12). Homologous sides in similar figures 
are those which occupy corresponding positions 
with respect to the equal angles. 

Bomologous Series. Groups of chemical 
compounds, the formulse of whose members 
differ firom each other by two equivalents of 
carbon and two of hydrogen, or a multiple of 
that number. The alcohols, ethers, fatty acids, 
and organic bases are examples of homologous 
series. 

EComologry (Gr. dfxoXoyia, agremimt). In 
Anatomy, that department of the science which 
teaches the essential correspondence of parts, 
either in different animals, or in different seg- 
ments of the same animal, or in the same seg- 
ment, and also the correspondence of the parts of 
an animal with the ideal archetype which has 
governed the plan of its organisation. Thus, 
firstly, the wing of a bird is, homologically, 
the same limb as the arm of a man or the 
forefoot of a horse ; and the oa guadratum of a 
bird is shown to he the same hone as the oa 
tympanioum of the tortoise, and as the auditory 
prooeas of the temyporcd horn of a man. They 
are said to be homologoua parts, and the pro- 
positions are examples of what has been called 
spedal homology. Secondly, the wing of a bird 
is the same or correlative part in its segment of 
the body, as the leg is in a more posterior 
segment ; Just as the frontal bone is the cor- 
relative element in its segment, with the 
superoecipital bone in its segment The wing 
of the right side is also the answering part of 
the wing of the left side ; in the same way that 
the right neurapophysis of any given segment 
answers to the left neurapophysis in the same 
segment Propositions of ms kind are examples 
of what is termed aerial homology, and the 
parts so corresponding are said to he honioty^al ; 
thus the arm is the homotype of the leg, the 
humerus of the femur, the radius of the tibia, 
the ulna of the fibula, &c. Thirdly, in relation 
to the archetype of the vertebrate skeleton, the 
arm is the diverging a^ppmdage of its segment ; 
the snppoceipital bone is tine neural amne ; the 
exoccMtal bone or condyloid part of the ocd- 
yitcU ome in Anthropotomy is the neuragoyhy- 
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aia ; the basioceipital hone or haailar gi'ocm of 
the oocigitaZ bone is the centrum or body of its 
segment: these propositions are instances of 
what is termed general homology, as being ex- 
pressive of the highest generalisations in that 
philosophical department of anatomical science. 
(Owen On the Archetype and Eomologiea of 
the Vertebrate Skeleton.) 

Bomomorplious (Gr. Zpos, and goptfyfi, 
form). In Botany, applied when bodies of the 
same order are imiform, or shaped alike. 

Bomouymous (Gr. &ii.d)wyuoi, of the aame 
name). In Anatomy, this term is synonymous 
with Tiomotypal. ‘ If those of the right side 
arise from the left part of the brain, and vice 
versd, which seems to be the opinion of the 
beat anatomists, then one would imagine that 
the homonymous nerves of the right and left 
side must, in crossing over, lie somewhere con- 
tiguous to each other, and so impart vibrations 
to each other.’ (Hartley.) 

Homonyms (Gr. ipdvvfjLos). Words which 
agree in sound but differ in signification, as the 
substantive bear and the verb bear. 

Bomoousians and Blomoiouslans. 
Names by which the Orthodox and Arian 
parties were distinguished in the great con- 
troversy in the fourth century upon the nature 
of Ohrist ; the former word signifying that the 
nature of the Pather and Son is the aatiie, the 
latter that they are similar. [ Abtans.] (Mil- 
man’s Hist, of Christianity, ii. 44:3.) 

Bomopbonous (Gr. biJi6g>uvos, of the same 
tone). In Musics of the same pitch, or unisonal. 
Two or more sounds are said to be homo- 
phonons when they are of exactly the same 
pitch. 

Bomoplioxiy. Homophonous words or 
syllables, in Language, are words or syl- 
lables having the same sound, although ex- 
pressed in writing by various combinations of 
letters. Languages which abound in homo- 
phonies are, 1. Some Oriental monosyllabic 
tongues, namely, the Chinese and its kindred 
dialects, in whieh very few sounds comprise 
the whole vocabulary, and the same sound is 
expressed by a variety of ideographic charac- 
ters; in Chinese there are only 400 such 
sounds, multiplied by the distinctions of tone 
and accent to 1,600 or 2,000 ; and, 2. Some 
Europfean tonnes in whieh, according to the 
genius of the dialect, the syllables of the ori^nal 
I languages from which the words are chiefly 
derived have been contracted in speaking, 
and part of their sounds dropped, while the 
greater ]^art of the letters is retained. Thus 
in English, and still more in French, which 
is peculiarly a dialect of Latin aT^unding in 
contractions, homophonies arenumerous; in the 
latter tongue the number of syllables differently 
spelt, all having nearly the sound of our broad 
A, amounts to more than a hundred ; while in 
Italian, in which the ori^al proportions of the 
Roman language are preserved, they are scarcely 
to be found. 

Bomopterans (Gr. byZorr^pos, of the aame 
plumage). The name of an order of insects, dis- 
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mem'bered from the Hemijptera of Lirmseus, 
including those in -which the wing-covers are 
of a uniform semi-membranous consistency. 
Latreihe divides this order into the three 
following divisions : viz. 

1. The OioadaHeeB, having the tarsi three- 
jointed, and the antennae very short, terminated 
by a fine bristle. 

2. Tlla&ApMdians^ havingthe tarsi two-jointed, 
and the antennae, longer, without a terminal 
bristle; containing the famihes Aphides and 

’Ps'nlU^of 

3. The GodHnseota, ha-Ting the tarsi one- 
jointed, terminated by a single claw. The males 
have two -wings, and are destitute of a mouth ; 
the females are wingless, and furnished with a 
sucker. 

HomotropaJ (Gr. rpivo}^ I turn). In 
Botany, a term used in describing the direction 
of bodies, to denote any one hating the same 
direction as the body to which it belongs, but 
not being straight. 

Komo-type (Gr. rivos). In Anatomy, the 
correlative in one segment with any given part 
in another segment, or in the same segment, 
of one and the same animal. Thus "the fron- 
tal bone is the homotype of the superoeeipital 
bone; the humerus is the homotype of the 
femur ; the parts on the right side are homo- 
t^pes of those which are repeated on the left 
side. It is the object of aerial 'homology to 
determine homoiypal parts. [Homoloq-y.] 

Honey (Ger. honig). A sweet liquid secreted 
by many kinds of lowers, and collected by 
the honey bee: the portion not required for 
their food is returned into the combs in the 
form of a yellow syrup, the qualities of which 
differ according to the fiowers whence it has 
been derived. In its original liquid state it 
probably resembles unciystallisable sugar of 
fruits, &:c. ; but when kept for some time, a 
large portion of it passes into a granular form. 
Honey also contains a little wax, ^m, colour- 
ing matter, and mannite. [Htvbs.] 

Honey Bew. A sugary clammy secretion, 
formerly regarded as being formed by the 
leaves of plants in hot weather. It appears 
to be secreted by Aphides, and is sometimes so 
abundant as to fall &om the leaves in drops. It 
is. greedily collected by the honey bees, and its 
recurrence several times during the same season 
adds greatly to the amount of honey collected 
by these insects. 

Honey Bocust. The Gleditschia iria- 
canthoa of botanists. 

Honey Stone. A yellow mineral found 
in octahedral crystals at Artem in Thuringia. 
It is extremely rare. It consists of a peculiar 
acid (meUitic add) combined with alumina and 
water. 

KoneysncKle. The common name of the 
plants belonging to the genus Lonioera,, well- 
known fragrant climbing shrubs, of which 
two species occur -wild in this country. Agri- 
culturists sometimes apply the same name 
to Meadow Clover, Trijolium pratense. The 
Honeysuckle of Australia is a tree of the 
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proteaceous family, the BanJeda serrata of 
botanists; and -what is called French Honey- 
suckle is Hedmarum ooronarivm. 

Kong. The Chinese name for the foreign 
factories situated at Canton. The hong mer- 
chants alone were legally permitted to trade 
with foreigners until the treaty with China of 
1842. The restriction is now abolished by 
art. 5 of that treaty. 

Honorarium (Lat. from honos, honour), A 
term used almost synonymously with fee, and 
applied at present chiefly to the fees tendered 
to professors in universities, and to medical or 
other professional gentlemen for their services. 
It was originally applied solely to the salaries 
of the great officers of state, whose services it 
was considered were remunerated only, as it 
were, honoris cama ; a shade of meaning which 
is still perceptible in the present use of the 
term. 

Honour (Lat. honor). In Law, this word 
signifies the more noble sort of seigniories, on 
which other lordships or manors depend by 
the performance of customary services. 

The term honour, in its common sense, is 
susceptible of various significations; all of 
which, however, may easUy be traced to its 
original meaning, esteem or regard built on 
opinion. Among the Bomans honoijr was 
deified; and in modem times the term is used 
to indicate certain rules by which society in 
general, and especially that portion of it called 
fashionable, has tacitly consented to regulate 
its proceedings, any deviation from it being 
attended by expulsion from its pale. To this 
class may be referred, with slight modifications 
of meaning, the phrases debt of honour, law of 
honour, cowrt of "honour, affair of honour, &e., 
which are all self-explanatory. The term was 
formerly the style of a man of rank generally ; 
but it is now distinctively conferred on the 
Vice-Chancellor and the Master of the Bolls. 

Honour* Beglon of. [Lbgion, &c.] 

Konpurs^ The compliments paid by troops 
to royalty, officers of rank, &o.; mid at militaiy 
fonerals to all grades of the army. A scale of 
honours is laid down in the queen’s regulations. 

Honourable. A title prefixed to the 
Christian names of the younger sons of earls, 
and to those of all the cMdren, both sons and 
daughters, of -viscounts and barons. It is also 
conferred on persons filling certain offices of 
trust and dignity, such as the maids of honour 
of the queen and queen dowager ; and collec- 
tively on certain public bodies or institutions, 
as the House of Commons, the Congress of the 
United States, &e. &c. The title of right 
Twmwrable is given to alj peers and peeresses 
of the United Kingdom ; to the eldest sons and 
all the daughters of peers above the rank of 
viscount ; to all privy councillors ; and to some 
dvie functionaries, as the lord mayors of 
London and Dublin, the lord provosts of Edin- 
burgh and Glasgow, &c. 

Hood Mouldlugr- The moulding which is 
introduced in Medimval Architecture, to -throw 
offi the rain fi?om the tracery, or to protect it 
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from dust, is called the hood moulding. It is 
generally made of the depth of the arch in 
which the tracery is introduced; but if the 
latter be continued below the level of the 
springing, the hood mould is also prolonged. 
The character of the mouldings differs slightly 
in Norman and Pointed- architecture ; being in 
the former merely a fiEet accompanied by a 
splay, often ornamented with a billet and 
zigzag; and in the latter an ogee moulding 
with a hollow on the side of the tracery. In 
the English and the perpendicular styles, 
the hood mouldings are often terminated by 
brackets, shields, or heads. 

Hooded Snake. The Cobra di Gapello, 
or Naja irv^vdians of Cuvier, a poisonous 
snake frequently nsed by the Indian Jugglers, 
after the poison-fangs have been removed. 

Hookah. An Asiatic pipe, in which the 
smoke of the tobacco is made to pass through 
water in order to cool it. 

Hooping* Cough. A contagious spasmodic 
cough, of which the medical name is ^eTtvMiSy 
from the Latin tussis, a cough. This disease 
lasts from three weeks to six months, according 
to the robustness of the patient, the time of 
year, or the mildness of the season. It generally 
attacks children, and commences with simple 
catarrh, which after ten days or a fortnight 
assumes the character of hooping cough. The 
peculiar sound produced by the patient, to 
which the disease owes its name, is caused by 
a long and violent inspiration foEowing the 
numerous expiratory efforts made during the 
cough. The paroxysms are generally very 
violent, and terminate in the excretion of a 
glairy mucous discharge from the bronchial 
tubes, and vomiting occurs also in most cases. 
The disease is not accompanied with any febrile 
disturbance when uncomplicated, and its patho- 
logy is still unexplained, belonging as it probably 
does to the mysterious class of blood diseases. 
The treatment consists in the exhibition of mild 
sedatives, sudorifies, and aperients. Ehubarb 
and ipeeacuan are highly extoUed, and also 
prussic acid. Ooimtei’-irritation to the spine is 
practised with occasional advantage. Under 
all methods of treatment, however, a ^eat 
point is gained by keeping the patient in a 
moderate temperature (from 64° to 66° Eahr.), 
and exhibiting light and nutritious food. 

Hoopoe. In Ornithology, the vernacular 
name of the XT^u;ga 

Hop (Ger. hopfen, Er. houblon). The 
Humulus Lupulm of Linnaeus, the female 
flowers of which are used for imparting a 
bitter flavour to malt Equors for the purpose of 
preserving them from fermentation. The hop 
plant is a perennial indigenous to Britain and 
different parts of Europe; but to produce 
abundance of hops it requires to bo very care- 
fully cultivated in good soE, and even then is 
one of the most precarious of crops. 

The fields in which hops are grown are 
commonly caEed hop gardens : a loamy soil on 
a dry subsoil is chosen, and the plants are 
placed in hiEs, stools, or groups of three or 
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four, the hills being in rows five or six feet 
apart) and at about the same distance in the 
row. A full crop is not produced tiE the 
fourth or fifth year after planting. Every year 
the ground is dug in winter, and kept clear of 
weeds during summer; and the hills have 
poles, generally three or four to a hill, for the 
plants to twine on : the purchase of these poles, 
the fixing them in the soil every spring, the 
taking them down and stacking them every 
autumn, and their renewal every five, six, 
eight, or ten years, according to the kind of 
wood used, constitute a considerable part of the 
expense of hop culture. 

The hops when mature are picked by hand, 
and as they are picked they are carried to a 
drying kEn [Hop Oast], dried, and packed 
into bags or pockets ; and this is also an ex- 
pensive process. 

The hop plant is particularly liable to be 
injured by insects, by cold and continued rains, 
and by thunder storms; in consequence of 
which it is estimated that a fuE crop is not 
obtained oftener than about once in five years. 
Hence it is easy to conceive that the price of 
hops must vary greatly in different years, and 
that the grower who has a command of capital 
may profit largely by keeping them back from 
market when the prices are low, and sell- 
ing them when they are high. In order to 
keep hops for two or three years, they require 
to be powerfuEy compressed, and put into much 
closer canvas bags than when they are to be 
sent immediately to market ; they also require 
to be kept in dry airy lofts, neither too warm 
nor too cold. The culture of hop.s was intro- 
duced into England from Flanders in the reign 
of Henry VIII. The most extensive planta- 
tions are in Kent^ Surrey, Sussex, and Here- 
fordshire; but they are cultivated to a con- 
siderable extent in other counties. The hop 
growers are now no longer placed under the 
surveillance of the excise, the duty Iiaving been 
abolished. 

Hop Oast. A particular sort of kiln 
used for drying hops. The floor of the kiln 
is generally of wire cloth, and the heat is 
generated in a stove with flues below. The 
hops after being put on the kiln are frequently 
turned, and in general they are rendered suf- 
ficiently dry in the course of a few hours ; when 
dried they are taken to a loft and left to cool 
for a day or two, and then put into bags, having 
been previously subjected to the slight action of 
the fumes of burning sulphur (sulphurous acid), 
by which they are to a certain extent bleached. 

Hop Poles. Poles or stakes annnaEy in- 
serted at the roots of hop plants for their 
stems to twine round. When a hop plantation 
is first made, as the plants are weak, the poles 
are not required to be more than five or six 
feet in length ; bxit in the third or fourth year 
they require to be ten or twelve feet in length. 
Any kind of j'oung trees or saplings may 
us^ as hop iDoles; but the most durable are 
those of the oak, the ash, the sweet chestnut, 
and the larch. Much of the durability of fhe 
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hop pole no doubt depends on the soil in which 
it is grown ; but, all circumstane&s being alike, 
poles of larch wood, which are much employed 
in the neighbourhood of Earnham, have been 
found to last longer than any other. 

Hopeite. A mineral named after Dr. Hope, 
late Prof, of Chemistry at Edinburgh ; it is said 
to be a hydrous phosphate of zinc and cadmium. 

Hoplites (Gr. birXtrai^ from 07 rA.a, arms). 
The heavy-armed infantry of Grecian antiquity. 
According to the Athenian regulations (similar 
probably to those of other states), the higher 
classes of citizens only, as estimated by the 
census, were liable to this expensive form of 
military service ; in process of time, however, 
it seems that the Thetes or inferior classes also 
served as Hoplites. The Hoplites were armed 
in early times with the spear, heavy defensive 
armoim, and large shield ; the latter were ex- 
changed after the time of Iphierates for the 
light enirass and target. 

Horse (Lat.; Gr. "^apai). In Mythology, 
divinities regarded in two points of view — as 
the goddesses of the seasons, and of the hours 
of the day. Their duty was to hold the gates 
of heaven, which they opened to send forth the 
chariot of the sun in the morning, and receive 
it again in the evening. No classical poet has 
described them with greater beauty than Shel- 
ley, in his Prometheiis Unbound. These god- 
desses are often depicted as forming the train 
of Aphrodite or Venus. (Homer, Hymn, ad 
Ven. 146; Hes. Erg. ver. 76, and Hymn, 
ad Apoll. 194 ; Gray’s Ode on the Spring.) 

Horary Clrclesi On globes, circles mark- 
ing the hours, drawn through the poles at a 
distance of 16® from each other. They are the 
same as meridians. 

Horary IMCotloxi. The apparent motion 
of a celestial body in an hour. The apparent 
horary motion of the heavenly bodies in their 
diurnal revolution is 16® ; for as the whole 
circle is completed in 24 honrs, the twenty 
foiu’th part of it, or 15°, must he passed over 
in one hour. 

Horde. A name given to the migratory 
bands of nomadic nations who, like the Tartars, 
unite plunder and rapine with a pastoral hfe. 

Kordein (Lat. hordeum, barley). A modi- 
ftcation of starch, which constitutes about fifty- 
five per cent, of barley-meal. 

Kordeoliixu (Lat. dim. of hordeum). A 
small tumour on the eyelid, somewhat resem- 
bling a barley-corn ; it is a little boil projecting 
from the edge of the eyelid, and is commonly 
called a stye. 

Hordeum (Lat.). The genus of the Barleys 
and Barley-grasses, distinguished by having its 
spikelets in threes, arranged on opposite sides 
of the raehis, so as to form a distichous spike. 
[Barlbt.] 

Horeboaxid (derivation tmcertain). The 
Marrubium vulgare^ an indigenous plant with a 
bitter and somewhat aromatic fiLavour, and con- 
sidered as an expectorant, and as giving relief in 
asthma; hence the celebrity of horehoimd tea and 
candied horekoimd among the common people. 
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Horizon (Or. b bplQwv k^kKos, the bozmdary 
circle). In Astronomy and Geography, the 
plane of a great circle of the sphere, dividing 
the visible from the invisible hemisphere. The 
horizon is either sensible or rationed. The sen- 
sible horizon is a plane which is a tangent to 
the earth’s surface at the place of the spectator, 
extended on all sides till it is bounded by the 
sky ; the rational horizon is a plane parallel to 
the former, but passing through the centre of 
the earth. Both the sensible and rational 
horizon are relative terms, and change with 
every change of the spectator’s position on the 
surface of the earth ; in aUL cases they are per- 
pendicular to the direction of gravity. 

Horizon^ Artificial. The plane of the 
horizon is a tangent to the curvature of the 
earth at any place, and is assumed very nearly 
by the surface of a quiescent liquid, which thus 
becomes an artificial horizon from which the 
altitude, of a heavenly body for instance, may 
be measured. Erom the law of the reflection 
of light, it follows that the angle subtended at 
the eye of an observer by a star and its image 
as seen reflected from such a liquid surface is 
twice that of the altitude of the star above the 
horizon. On account of its high reflecting 
power, mercury is the liquid generally used for 
an artificial horizon. 

Horizontal Parallax. [Paiuxxax.] 

Horizontal Hange. [GiTJsrNXJSY.] 

Born. Horny matter in general (such as 
cow-hom, tortoise-shell, qum, claws, nails, 
whalebone, &c,) is intermediate in composition 
between albumen and gelatine; it does not 
furnish gelatine when boiled in water, but by 
the proper application of heat it may to some 
extent be softened, so as to admit of moulding 
by pressure into various forms. Horn OTa- 
dually dissolves in the caustic alkalies, and on 
neutralising the solution with an acid, a pre- 
cipitate is obtained resembling that from similar 
solutions of the albuminoid compounds. The 
average ultimate composition of horn may be 
represented as 60 per cent, of carbon, 7 of hy- 
drogen, 23 of oxygen, 17 of nitrogen, and 3 of 
sulphur. The earthy and saline matters of 
the more perfect varieties of horn do not exceed 
2 or 3 per cent. [Cokntta.] 

Horn, Prenoh. A brass musical wind in- 
strument of a complex spiral form, increasing 
in diameter to its end or mouth, which the 
French call its pavilion. The inflexion of it 
is much related by the insertion of the hand 
in the pavilion. Of late years the scale and 
intonation of the horn have been very much 
improved by the addition of valves, as in the 
CoKrsTBT-l-PiSTONS [wHch see]. 

Horn Silver. A name ^ven by mine- 
ralogists and also by the closer chemists to 
chloride of silver, which when fused puts on a 
horny appearance. For the same reason chlo- 
ride of mercury or calomel is occasionally called 
horn guicksilver^ and chloride of lead horn lead. 

Horn-work. In Fortification, a work 
composed of two half-bastions and a curtain, 
with two long, sides called wings. 
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Sombeain. The Carpinus Betidiis of bo- 
tanists ; a useful tree of the Coiylaceous order. 
The i? 5 rood is -white, hard, and heayy (whence 
the name), but apt to be shaky, and therefore 
not well adapted for constructiTe purposes, 
though it forms excellent fuel. It is also a 
very useful hedge plant, being patient of the 
knife, and holding on its dead leaves during the 
early part of -winter. 

HornDUls. [Bucebos.] 

Komblende. A mineral of a dark-green 
or black colour, abounding in oxide of iron, 
and entering into the composition of several of 
the trap rocks. It is the ampMhole of Haiijr. 

Korii1>leKide l&oclc. A rock of which 
hornblende is the principal ingredient. Hom- 
blendic granites are called syenite^ and consist 
of quartz and felspar, with hornblende instead 
of mica. Homblendic porphyry is quartz and 
hornblende. 

Koruhlende Sobist. A slaty variety 
of hornblende, generally including felspar and 
grains of quartz ; it is of a dark-green or black 
eolo-ur. Where clay slate is in contact with gra- 
nite, it sometimes passes into hornblende slate. 

Sorner’s XMCetliod. A method of solving, 
numerically, algebraic equations of all degrees. 
It constitutes unquestionably the most impor- 
tant step made in this branch of mathematics 
since the time of Vieta. It was first published 
in the Phil. Trans, for 1819 j its inventor, Mr. 
W. 0. Horner, was at that time a teacher of 
mathematics at Bathj he died in 1887. We 
propose hereto give a short sketch of the nature 
of the method, referring readers who may 
desire to become expert calculators by this 
method to the Ladies' JDiarydov 1888, to the 
article * Involution and Evolution ’ in the Penny 
Cydo., or to Young’s or Todhunter’s Theory 
of Algehraic EqtcatioTis, for further details. 

The chief merit and peculiarity of Homej^s 
method may be said to consist in a convenient 
and uniform process for finding the values of 
the successive derived functions of a given 
rational and integral function correspond- 
ing to any given value a of a. This process 
be suj0Slciently explained by the following dia- 
gram, which has reference to the quintio 
F(a?) = Aa?® + Ba?* + Oaf’ + Da?® + E j? + F, 
and in which every new symbol immediately 
bdow- a horizontal line represents the sum of 
the two quantities, in the same vertical column, 
immediately above that line ; thus, 

L=Ka + S, P"(tt) = Oa+M, &c 

A B 0 D E F 

A<z 0a Ha la Ja 

0 H I J F(a) 

Aa Ka La Ma 

K L ]yf F(a) 

Aa Na Oa 

N O J.jF'(a) 

Aa Pa 

P W'W 

Aa 
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Now, F(a: + a) = Aa?® + |jF*''(a)a7^ + J|F'''’(a)a?® 

+ J|F'' (a)a?2 + F(a)a? + F(a), 

!o that by the above process we are enabled to 
form readily the equation F(a? + a)==0, whose 
roots are each less by a than the roots of 
F(a?)=0. 

To illustrate the application of Horner’s 
method, let us suppose that by Stxjbm’s Theo- 
BEM, or in some other way, we have ascertained 
tliat F(a?)s=:0 has a root between 30 and 40 
[Theoby op Equations]; then the equation 
F(a7+30)s=0, which we proceed at once to 
form, will have a root between 0 and 10. 
Newton’s method of approximation [Equation], 
the last process ha-ving supplied the necessary 
data, -will now lead us without much trouble to 
the determination of two consecutive numbers, 
say 2 and 3, between which a root of the last 
equation must lie; so that by repeating the 
last process we shall be able to form the equa- 
tion F(ar+32) = 0, whose roots are less by 2 
than those of the last ; in other words, less by 
32 than those of the first, and which further 
has a root between 0 and 1. Newton’s method 
win now lead to a new approximation, and the 
operation may be repeated. Proceeding in 
this manner, it is clear that from F(^?) = 0 we 
may deduce an equation F(a? + a) = 0 having a 
root as near to 0 as we please. This done, the 
corresponding approximate root of the original 
eq-uation will, of course, be a?=sa. It is scarcely 
necessary to mention that Horner’s method is 
immediately applicable to the extraction of the 
ordinary roots of numbers.^ To find the fifth 
root of 10, for example, it is merely necessary 
to solve the equation a®— 10=»0; in other 
words, to make in the above scheme 

A=l, B=C=I)=E=0 andF = -10. 

Bornet. [VBSPiDiB.] 

Bornin^y Xietters of. In Scottish Law, 
a species of diligence (i. e. process) against a 
debtor. They are -writs in the king’s name, 
proceeding on 'the warrant of a decree of the 
court of session, or of the ma^strates of 
boroughs, and of various other inferior authori- 
ties ; but in these cases a warrant of the court 
of session must also be obtained. They direct 
the debt to be paid -within a limited number of 
days (according to the nature of the debt). In 
defeult of such payment the debtor incurs the 
charge of rebellion, and is thereupon liable to 
caption or arrest. 

Soraplpe. The name of a well-known 
dance, for the skilful performance of which the 
British sailors have long been celebrated. The 
origin of the name is uncertain ; but it is be- 
lieved to be derived fcom a kind of musical 
instrument called pib-eom (Aug. hompnpe)^ 
consisting of a wooden tube with holes and a 
reed, and a horn at each end, which was for- 
merly used in Wales. (Barrington’s Archcsohma, 
vol. iii. 177.) 

Bomstoue. A -variety of flint of a semi- 
transparency somewhat resembling that of 
horn. One of the -varieties of porphyry goes 
under the name of homstone porphyry. 
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Horognrapby (G^r. Spa, Tiour, and ypdipto, I 
write). The art of drawing hour-lines, or of 
constructing dials. 

Horologium Florce (Lat). A time-tahle 
of flowers, formed by noting the hours when 
they respectively open and close. 

Horology (Gr. Spa, and Kdyos, discourse). 
This word signifies literally an explanation of. the 
methods of measuring and marking the hours of 
the day. Anciently the term Ihorologium was 
applied to any sort of contrivance for measur- 
ing the hours, as the CiiBpstdba and Sttn-diax 
[which see] ; but as these instruments have 
been succeeded by clocks and watches, horology 
is now usually understood to signify a descrip- 
tion of the principles on which machines for 
the measurement of time, moved by weights or , 
springs, are constructed. , 

Machines for measuring time are designated 
by the general appellation of clocJcs and watches ; 
but they are also distinguished by peculiar 
names arising from certain modifications in 
their construction, or from certain particular pur- 
poses which they are intended to serve. By the 
term ctocJc is understood an instrument which 
not only shows, but also strikes, the hours. A 
tiffie-‘ 2 Jiece is one which shows the hours without 
striking them; a guart&r-clocJc is one which 
strikes the quarters as well as the hours ; an 
astronomical clocjc is one which shows sidereal 
time ; a watch ia a portable or pocket time‘-piece ; 
a repeater ia one having a contrivance by means , 
of which it can be made at any time to repeat , 
the hours ; a ohronomter is a watch of the best 
kind, or one fit to be employed for astronomical 
purposes. A marim chronometer is a large kind 
of watch, specially constructed and hung for 
sea voyages. 

Ill a general view, horological machines may 
be regarded as consisting of three essenti^ 
parts : 1. A moving power, which produces a 
rotatory motion about an axle ; 2. A train of 
wheel-work, by means of which a velocity is 
obtained having any required ratio to that of 
the primary aSle; 3. A regulator, hy which 
the rapidity of the revolution is determined, 
and uniformity of motion produced. The 
moving power is either a heavy weight which 
descends hythe force of gravity, ora spring 
which is coiled up within a barrel and unwinds 
itself by the force of its elasticity : the first 
is preferred on account of the perfect regu- 
larity of its action when the instrument is 
to remain fixed in a place ; the second is 
necessary for pocket time-pieces and those 
which cannot be kept in a fixed position, as on 
shipboard. The train of wheel-work ia chiefly 
remarkable on account of the delicacy and 
accuracy of its construction. The relator 
is either a pendulum, of which, by the theory 
of falling bodies, the oscillations are isochronal 
or performed in equal times ; or a heavy balance, 
the reciprocal vibrations of which are also iso- 
chronal. [Baxaitcb ; PiarouxuMC,] 

Of the various mechanical contrivances in- 
troduced into horological machines for accom- 
plishing particular purposes, it would be useless 
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to attempt a description in this place, as our 
limits will not permit them to be given with 
that minuteness of detail which is indispensable 
in order to convey a clear idea of their action. 
The most important is the esca^pement (or 
scapement), or that part of the mechanism by 
which the original rotatory motion is converted 
into a reciprocating motion, and gives impetus 
to the pendulum or balance. Some other parts 
are also of primary importance ; as the wam- 
ta;ining ^ower, 21 , contrivance by means of which 
the motion is maintained, or the machine kept 
going, while the weight or spring is being 
wound up ; the fusee, by which in watches and 
spring-docks the force acting on the wheel- 
work is rendered equal in all states of the 
tension of the spring. [Fusee.] 

The general arrangement of the wheel-work 
of a dock or watch may be understood from 
the following description. Pig. 1 represents 


Fig. 1. 



the movement of a common vertical watch, the 
fra.me plates being omitted, and tbe dial being 
supposed to be turned downwards. A is the 
barrel containing the spring which produces 
the motion. JB is the fusee, connected with the 
barrel by the chain 6. 0 is the fusee-wheel, 
called also the first or great wheel, which turns 
with the fusee, and works into the pinion D, 
called the centre-wheel jnnioni this pinion, 
with the centre wheel or second wheel E, turns 
once in an hour. The centre wheel E works 
into the third-wheel opinion P ; and on the same 
arbor is G, the third wheel, which drives the 
fourth or oentrate-whed pinion H, and along 
with it the centrate wheel I. The teeth of iJiis 
wheel are placed at right angles to its plane, 
and act in the pinion K, called the balance-wheel 
^nion\ L being the halanoe-whcd, or scape- 
wheel, or crown-wheel, attached , to the same 
arbor. The balance-wheel acts on the two 
pallets m and n attached to the 'oerge or arbor 
of the balance M ; and these being placed at a 
distance from each other equal to the diameter 
of the balance-wheel, and in different planes, 
receive alternately from the scape-wheel an 
impetus in opposite directions which keeps up 
the vibratory motion of the balance. 

This last part of the mechanism, which it 
requires some attention to understand, is re- 
presented more distinctly in fig. 2, where A is 
the scape-wheel, and B and C pjg. 2 . 
the two pallets. The pallets, 
it is to be observed, are not 
placed on the verge in the 
same plane, but their planes 
form an angle equal to the ex- 
cursion of l^e balance; so that, 
supposing one of them to he about 40® or 50® 
feom the mean point towards tbe right, the 
L 2 
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other is just as many degrees &om the same disturb their isochronism. By Graham’s me- 
point to'vrards the left. The teeth of the scape- thod there is no recoil : the impetus is given 
wheel are bent forward in the direction of the while the pendulum is near the middle of the 
motion, like the teeth of a saw, and their vibration, and the velocity tjie greatest ; and 
number is odd. Suppose, now, a tooth of the during the rest of the vibi’ation the pendulum 
scape-wheel to have caught the pallet B ; it- will is nearly altogether free of the action of the 
continue to bear on that pallet, and to accelerate wheels. 

the balance, until, by the revolution of the Numerous other modifications of the crutch 
verge, the extreme edge of the pallet comes escapement have been proposed, and some of 
into the plane of the extremities of the teeth, them carried successfully into effect ; hut for 
when the pallet escapes. But as the balance their description we must refer to the works in 
continues for a short time longer to move m which the subject is technically treated. There 
the same direction, the pallet C now comes in are two, however, which, by reason of the 
between two teeth at the point diametrically greater ingenuity displayed in their contrivance, 
opposite to the front of the tooth which B has and their almost universal application to the 
just CLuitted; and as the vibration of the balance best kinds of pocket watches, require particu- 
now commences in the opposite direction, this lar notice. These are the duplex and the de- 
pallet is in its turn pressed upon and accelerated tached escapement, the latter being that which 
by the wheeL is used in modern chronometers. 

The Crovjn-^heel Escapement, now described. Duplex Escapement, — This is represented in 

is the oldest and the original form, and is still 4. AA is part of the scape-wheel, which 
used in common watches, where it answers is furnished with two sets of 
sufficiently well; but when applied to docks teeth, whence probably the 
regulated by pendulums, it is exceedingly de- name is derived. MNR are 
fective ; for, as it requires the vibration to be the teeth of repose, lying in 
made in an are of considerable extent, the pen- the plane of the wheel; mnr 
dulummustof necessity be short and light, and are the teeth of impulse, and 
hence it becomes a very imperfect regulator, stand perpendicular to the plane of the wheel. 
In order to obviate these defects, Clement, a B C is the impulse pallet, fixed upon the arbor 
London watchmaker, in 1680, invented the of the balance just above the plane of the 
crutch Qv anchor escapement, which was greatly wheel, so that its extremity C may be caught 
improved upon by Graham about the year 1700. by the teeth mn<r, and receive the impulse 
G-raham*s escapement is represented in fig. 3. from them as they successively pass. A small 
0 is the centre of the scape-wheel, ruby roller is also placed u^on the arbor, behind 
BAG, the crutch or anchor, eon- the pallet, having a notch in one side of it for 
sists of a heavy piece of metal receiving the teeth MNR. When the tooth 
attached to the rod of the pen- m haa passed the claw of the pallet, the tooth 
dulum with which it moves. A M falls upon the ruby roller, where it rests 
is its centre of motion ; and in until by the returning vibration of the balance 
the original construction of Graham, the dis- the notch is brought to the point of the tooth, 
tance of A from 0 was equal to the diameter The tooth then falls into the notch, and thus 
of the scape-wheel. The extremities of the passes the roller ; and the next impulse tooth 
crutch form the pallets, the acting faces of n comes up to the pallet, on the point of which 
which are inclined planes ; while the parts on it acts with great advantage in consequence of 
which the teeth successively fall are cylindrical the long lever. As the successive impulses are 
surfaces, the radii of which are equal to OA. all given in the same direction, the balunee 
The tooth, being received on this surface, slides necessarily makes two vibrations for each ini- 
along it without tending to accelerate or retard pnlse given by the upright tooth. The chief 
the pendulum, until the pendulum arrives near advantage of this construction consists in there 
the middle of its vibration, when the inclined being only one pallet, and in the action being 
plane comes to the •^tremity of the tooth, and independent of great accuracy in the execution 
the tooth then begins to act upon the plane, of the teeth of the scape-wheel, which is in- 
and to turn the pallets, and consequently dispensable in the case of the escapements 
accelerate the pendulum. By this arrangement already described, and also for the lever es- 
the motion of the wheel continues only during capement, which in fact is only a modification 
the short time the tooth is sliding along the of the crutch. 

plane of the pallet, while during the rest of Detached Escapeonent. — The annexed dia- 
the vibration the tooth rests on the cylindrical ^m, fi^. 5, represents Earnshaw’s construc- 
surfaoe, and the wheel stands still, or is dead ; tion. A is the main pallet 
whence this escapement is called the dead heat, projecting from the verge 
or the escap&mmt of repose. In Hooke’s form, or arbor of the balance, 
where the cylindrical surfaces are wanting, tht concentric with which is 
impulse given to one pallet carries the opposite another small pallet, called 
with some force against the approaching tooth, the lifting pallet, which, 
and drives the wheel backward, or produces a when the balance i.s vibrating from A towards 
recoil ; and this force being applied at the ex- B, lifts a very slender spring B, and with it 
tremities of the vibrations, tends greatly to the detent spring 0, so ii< to set at liberty or 


Fig. 5. 



Fig. 8. 



Fig. 4. 
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unlock the tooth D, the point of -which rests 
on a ruby pin projecting from the detent spring 
C, and forming the detent. The point E of 
the principal pallet having passed the tooth F, 
the -wheel moves forward by the action of the 
mainspring, until the next tooth G falls upon 
the ruby pin and is locked. The screw H 
serves to adjust the position of the detent and 
the strength of the locking. In the return of 
the balance, the pallet A passes easily by the 
detent spring by forcing back the slender spring 
B. As in the case of the duplex, the balance 
here makes two vibrations for each impulse. 

Maintaining Fower . — ^In order that a clock 
or watch, when perfectly regulated, may con- 
tinue to indicate true mean time, it is necessary 
that it should have some contrivance for continu- ' 
ing'the action while it is wound up. Various 
methods of accomplishing this have been de- 
vised. One of the simplest consists in the 
interposition of a spring between the fusee and 
the wheel impelled by it, a little inferior in 
force to the mainspring (or weight), so as to 
remain always bent until the pressure of the 
mainspring is removed by the action of -winding, 
when it begins to act upon a fixed point on one 
side and the wheel of the fusee on the other, so 
as to propel the work for a short time with a 
force nearly equal to that of the mainspring. 

Some of the other parts of the mechanism, 
as the wheels formo-vingthe minute and second 
hands, the striking part of a clock, and the 
repeating part of a watch, though they form a 
considerable part of the bulk of the machine, 
require no great refinement of invention or 
dexterity of construction, and -will be better 
understood from the inspection of a common 
clock and repeating watch than from any de- 
scription which could be given. 

The history of the invention of clocks is 
very imperfectly known. By some it has been 
ascribed to Pacifilcus, archdeacon of Verona, in 
the ninth century, and by others to Boethius 
in the early part of the sixth. The Saracens 
are supposed to have had clocks which were 
moved by weights as early as the eleventh cen- 
tury ; and as the term is applied by Dante to 
a machine which struck the hours, docks must 
have been known in Italy about the end of the 
thirteenth or beginning of the fourteenth cen- 
tury. It is said that the first clock made in 
England was furnished out of the proceeds of 
a fine imposed upon the chief justice of the 
King’s Bench in 1288, and that it remained in 
its original situation, in Old Palace Yard, as 
late as the reign of Elizabeth. In the reign of 
Richard II. a large astronomical clock was 
made by Richard of Wallingford, abbot of St. 
Alban’s, which was regulated by a fly. But 
the most aueieut clock of which we possess any 
certain account was erected in a tower of the 
palace of Charles V., king of France, about 
the year 1364, by Henry de Wick, or de Vick, 
a German artist. A clock was erected at 
Strasbuig about 1370, at Courtray about the 
same period, and at Spire in 1395, In the 
following century public clocks appear to have 
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esdsted in all the principal towns of Europe, and 
private ones to have come into very general use. 

The earliest clocks were doubtless very rude 
and imperfect instruments, and their present 
state or excellence must have been attained by 
slow and successive improvements. Wheel 
work, set in motion hy springs and weights, 
was known in the time of Archimedes ; and in 
order to have a timepiece it was only neeessaiy 
to apply some contrivance to regulate the 
motion. For this purpose recourse was fihst 
had to a fly-wheel ; but it would soon be found 
that the fly, the action of which depends on 
the resistance of the air, would form a very 
imperfect regulator. The clock of Henry de 
Wyck, above mentioned, was regulated by an 
alternating balance, which was formed by sus- 
pending two heavy weights from a horizontal 
bar fixed at right angles to an upright arbor, 
and the movement was accelerated or retarded 
by diminishing or increasing the distance of 
the weights from the arbor. It had no regu- 
lating spring, and the action may consequently 
he supposed to have been very irregular; 
nevertheless, clocks regulated in this way were 
used for astronomical purposes by Walther, 
Tycho Brahe, Moestlin, the landgrave of Hesse, 
and others. The capital improvement of the 
pendulum dates from about the middle of the 
seventeenth, century ; but it is very uncertain 
by whom the application was first made or pro- 
posed. Galileo was the first who remarked, 
or at least the first who formally announced, 
in his work on mechanics and motion, which 
was published in 1639, the isochronal property 
of osciUatiug bodies suspended by strings of 
the same length; and it has been pretended 
that he actually applied a pendulum to a clock 
for the purpose of observing eclipses and de- 
termining longitudes. There is, however, no 
absolute proof of this fact. Sanctorius, in 
his Commentary on, Avicenna, describes an 
instrument to which he had appHed a pendu- 
lum in 1612. Richard Harris is said to 
have constructed, in 1641, a pendultim clock 
in London for the church of St. Paul, Covent 
Garden. Vincenzo Galilei, a son of Galileo, 
is stated, on the' authority of the Academy 
dd Cimento, to have applied the pendulum 
in 1649. It was applied by Huygens iu 1656 ; 
and by Hooke, for whom the invention has 
been claimed, about 1670. But to whom- 
soever the merit may belong of having first 
made the application, Huygens is iini^uestion- 
ably the first who accurately explained the 
theory of the pendulum ; and hence, perhaps, 
the invention of the pendulum clock has been 
usually ascribed to him. Huygens demonstrated 
that the vibrations in circular arcs are not in- 
dependent of the length of the arc, and that 
in order to obtain perfect isochronism, the bail 
of the pendulum must move in the arc of a 
cycloid ; an^ ingeniously applying a property 
of the cycloid, of which he was the discoverer, 
namely that its involute is a curve similar to 
itself, he procured the requisite motion by 
causing the pendulum to vibrate between cy- 
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other is just as many degrees from the same | disturb their isochronism. By Graham’s me- 

poiufc towards the left. The teeth of the scape- hod there is no recoil ; the impetus is given 

wheel are bent forward in the direction of the while the pendulum is near the middle of the 
motion, like the teeth of a saw, and their vibration, and the velocity t|ie greatest ; and 
number is odd. Suppose, now, a tooth of the during the rest of the vibration the pendulum 
scape-wheel to have caught the pallet B ; it will is nearly altogether free of the action of the 
continue to bear on that pallet, and to accelerate wheels. 

the balance, until, by the revolution of the Numerous other modifications of the crutch 
verge, the extreme edge of the pallet comes escapement have been proposed, and some of 
into the plane of the extremities of the teeth, them carried successfully into effect ; bnt for 
when the pallet escapes. Bnt as the balance their description we must refer to the works in 
continues fora short time longer to move in which the subject is technically treated. There 
the same direction, the pallet C now comes in are two, however, which, by reason of the 
between two teeth at the point diametrically greater ingenuity displayed in their contrivance, 
opposite to the front of the tooth which B has and their almost universal application to the 
just quitted; and asthe vibration of the balance best kinds of pocket watches, require particu- 
now commences in the opposite direction, this lar notice. These are the dujplex and the de- 
pallet is in its turn pressed upon and accelerated '.ached escapement, the latter being that which 
by the wheeL is used in modern chronometers. 

The Crown-wheel now describe^ Dwples Escajpement — This is represented in 

is the oldest and the original form, and is still fig, 4. AA is part of the scape-wheel, which 
used in common watches, where it answers is furnished with two sets of 
sufficiently well; but when applied to clocks teeth*, whence probably the 
regulated by pendulums, it is exceedingly de- name is derived. MNR are 
feetive ; for, as it reqmres the vibration to be the teeth of repose, lying in 

made in an are of considerable extent, the pen- the plane of the wheel; mnr 

dulum must of necessity be short and light, and are the teeth of impulse, and 
hence it becomes a very imperfect regulator, stand perpendicular to the plane of the wheel. 
In order to obviate these defects, Clement, a B C is the impulse pallet, fixed upon the arbor 
London watchmaker, in 1680, invented the of the balance just above the plane of the 
crutch Qv anchor escapement, which was greatly wheel, so that its extremity C may be caught 
improved upon by Graham about the year 1700. by the teeth mnr^ and receive the impulse 
Graham’s escapement is represented in fig. 3. from them as they successively pass. A small 
5'ig. 8. 0 is centre of the scape-wheeL ruby roller is also placed upon the arbor, behind 

B A 0, the crutch or anchor, con- the pallet, having a notch in one side of it for 
sists of a heavy piece of metal receiving the teeth 3VINE. "When the tooth 
attached to the rod of the pen- m, haa passed the claw of the pallet, the tooth 
dulum with which it moves. A M falls upon the ruby roller, where it rests 
is its centre of motion ; and in until by the returning vibration of the balance 
the original construction of Graham, the dis- the notch is brought to the point of the tooth, 
tance of A from 0 was equal to the diameter The tooth then falls into the notch, and thus 
of the scape-wheel. The extremities of the passes the roller ; and the next impulse tooth 
crutch form the pallets, the acting faces of n comes up to the pallet, on the point of which 
which are inclined planes ; while the parts on it acts witli great advantage in consequence of 
which the teeth successively fall are cylindrical the long lever. As the successive impulses are 
surfaces, the radii of which are equal to O A. all given in the same direction, the balance 
The tooth, being received on this surface, slides necessarily makes two vibrations for each im- 
along it without tending to accelerate or retard pulse given by the upright tooth. The chief 
the pendulum, until the pendulum arrives near advantage of this construction consists in there 
the middle of its vibration, when the inclined being only one pallet, and in the action being 
plane comes to the -extremity of the tooth, and independent of great accuracy in the execution 
the tooth then be^iw to act upon the plane, of the teeth of the scape-wheel, which is iii- 
and to turn the pallets, and consequently dispensable in the case of the escapements 
accelerate the pendulum. By this arrangement already described, and also for the lever es- 
the motion of the wheel continues only during capement, which in fact is only a modification 
the short time the tooth is sliding along the of the crutch. 

plane of the pallet, while during the rest of JDeiached Bseapmnent. — The annexed diii- 
the vibration the tooth rests on the cylindrical ^am, fig. 6, represents Earnshaw’s construe- 
surfaee, and the wheel stands still, or is dead tion. A is the main pallet 
whence this escapement is called the dead heat, projecting from the verge 
or the esca;pmient of repose. In Hooke’s form, or arbor of the balance, 
where the cylindrical surfaces are wanting, tht concentric with which is 
impulse given to one pallet carries the opposit< another small pallet, called 
with some force against the approaching tooth, the lifting palU't, which, 
and drives the wheel backward, or produces a when the balance ia vibrating from A towards 
recoil ; and this force being applied at the ex- B, lifts a very slender spring B, and with it 
tremities of the vibrations, tends greatly b the detent spring C, so m to set at liberty or 
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unlock tke tooth B, the point of ■which rests 
on a ruby pin projecting fijo-m the detent spring 
0, and forming the detent. The point E of 
the principal pallet ha'ring passed the tooth E, 
the wheel moves forward by the action of the 
mainspring, until the next tooth G- falls upon 
the ruby pin and is locked. The screw H 
serves to adjust the position of the detent and 
the strength of the locking. In the return of 
the balance, the pallet A passes easily by the 
detent spring by forcing back the slender spring 
B. As in the case of the duplex, the balance 
here makes two vibrations for each imp-ulse. 

Maintaining Fower , — In order that a clock 
or watcl^ when perfectly regulated, may eon- i 
tinue to indicate true mean time, it is necessary 1 
that it should have some contrivance for continu- 1 
ing the action while it is wound up. Various 
methods of accomplishing this have been de- 
vised. One of the simplest consists in the 
interposition of a spring between the fusee and 
the wheel impelled by it, a littte inferior in 
force to the mainspring (or weight), so as to 
remain always hent until the pressure of the 
mainspring is removed hy the action of winding, 
when it begins to act ■upon a fxed point on one 
side and the wheel of the fusee on the other, so 
as to propel the work for a short time with a 
force nearly equal to that of the mainspring. 

Some of the other parts of the mechanism, 
as the wheels formo-ving the minute and second 
hands, the striking part of a clock, and the 
repeating part of a watch, though they form a 
considerable part of the bulk of the machine, 
require no great refinement of invention or 
dexterity of construction, and will be better 
understood from the inspection of a common 
clock and repeating watch than from any de- 
Bo^tion which could be given. 

The history of the invention of clocks is 
very imperfectly kno-vra. By some it has been 
ascribed to Pacificus, archdeacon of Verona, in 
the ninth century, and by others to Boethius 
in the early part of the sixth. The Saracens 
are supposed to have had clocks which were 
moved hy weights as early as the eleventh cen- 
t^ury ; and as the term is applied by Dante to 
a machine which struck the hours, (docks must 
have been known in Italy about the end of the 
thirteenth or beginning of the fourteenth cen- 
tury. It is said that the first clock made in 
England was furnished out of the proceeds of 
a fi.ne imposed upon the chief justice of the 
King’s Bench in 1288, and that it remained in 
its original situation, in Old Palace Yard, as 
late as the reign of Elizabeth. In the reign of 
Richard II. a large- astronomical clock was 
made by Richard of Wallingford, abbot of St. 
Alban’s, which was regulated hy a fly. But 
the most ancient clock of which we possess any 
certain account was erected in a tower of the 
palace of Charles V., king of France, about 
the year 1364, by Henry de Wick, or de Vick, 
a G-erman artist. A clock was erected at 
Strasburg about 1370, at Couxtray about tbe 
same period, and at Spire in 1896. In the 
following century public docks appear to have 
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existed in all the principal towns of Europe, and 
private ones to hare come into very general use. 

The earliest docks were doubtless very rude 
and imperfect instruments, and their present 
state of excellence must have been attained by 
slow and successive improvements. Wheel 
work, set in motion by springs and weights, 
was known in the time of Archimedes j and in 
order to have a timepiece it was only necessary 
to apply some contrivance to regulate the 
motion. For this purpose recourse was first 
had to a fly-wheel ; hut it would soon he found 
that the fly, the action of which depends on 
the resistance of the air, would form a very 
imperfect regulator. The dock of Henry de 
Wyck, above mentioned, ■was regulated by an 
alternating balance, which was formed by sus- 
pending two heavy weights from a horizontal 
bar fixed at right angles to an upright arbor, 
and the movement was accelerated or retarded 
by diminishing or increasing the distance of 
the weights from the arbor. It had no regu- 
lating spring, and the action may consequently 
be supposed to have been veiy irreguW; 
nevertheless, clocks regulated in this way were 
used for astronomical purposes by Walther, 
Tycho Brahe, M(BStlin, the landgrave of Hesse, 
and others. The capital improvement of the 
pendulum dates from about the middle of the 
seventeenth, century ; but it is very uncertain 
by whom the application ■was first made or pro- 
p'osed. Galileo was the first who remarked, 
or at least the first who formally announced, 
in his work on mechanics and motion, which 
was published in 1639, the isochronal property 
of oscillating bodies suspended by strings of 
tbe same length j and it has been pretended 
that he actually applied a pendulum to a clock 
for the purpose of observing eclipses and de- 
termining longitudes. There is, however, no 
absolute proof of this fact. Sanctorias, in 
his Commentary on ^Avicenna, describes an 
instrument to which he had applied a pendu- 
lum in 1612. Richard Harris is said to 
have constructed, in 1641, a pendulum clock 
in London for the church of St. Raul, Covent 
Garden. Vincenzo Galilei, a son of Galileo, 
is stated, on the' authority of the Academy 
dd Ginmnto, to have appKed the pendulum 
in 1649. It was applied by Huygens in 1656 ; 
and by Hooke, for whom the invention has 
been claimed, about 1670. But to whom- 
soever the merit may belong of ha'ring first 
made the application, Huygens is unquestion- 
ably the first who accurately explained the 
theory of the pendulum ; and hence, perhaps, 
the invention of the pendulum clock has been 
■usually ascribed to him. Huygens demonstrated 
that the vibrations in cireiflar arcs are not in- 
dependent of the length of the arc, and that 
in order to obtain perfect isochronism, tbe ball 
of the pendulum must move in the arc of a 
cycloid ; and, ingeniously applying a property 
of the cycloid, of which he was the discoverer, 
namely that its involute is a curve similar to 
itself, he procured the requisite motion by 
causing the pendulum to vibrate between cy- 
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doidal cheeks about 'vrhich the upper and 
flexible part of the suspending rod -wrapped 
itself in its motion. But it -was found that no 
practical advantage could be obtained from 
thi s j beautiful contrivance ; and, in fact, it -was 
soon rendered unnecessary by -^e invention of 
the anchor escapement, which gives the means 
of rendering the arcs of vibration very small, 
in which ease the error depending on the length 
of the arc becomes insensible. The application 
of the spiral spring to the balance is the un- 
doubted invention of Hooke. 

Another invention, which marks an epoch in 
the history of horology, is that of a method of 
counteracting the effect of changes of tempera- 
ture on the pendulum rod and balance. The 
mercurial compensation pendulum was invented 
by Graham about the year 1715. Graham 
likewise suggested the method of effecting the 
compensation, by means of the unequal expan- 
sions of different metals, an idea which was 
subsequently realised by Harrison in the con- 
struction of the gridiron pendulum, which is 
now very generally used. The compensating 
apparatus in the watch balance depends upon 
the same principle, but the mechanical arrange- 
ment is necessarily very different. [Baxancb.] 
Eor full information on this subject, the 
reader is referred to the following works; 
Denison, JKudim&ntary Treatise . on Clocks ; 
Berthoud, J^sai sur VHorlogerie; Id. HistoiTS 
de la Mhwre du Terns ; Cumming’s Elements 
of Clock and Watch Work-, Derham's Artificial 
Clockmaker-, Bzrnmvit Principles of his Ti7ne~ 
keeper-, Earnshaw’s Explanations of Time- 
ke^ers', Reid’s Trealdse on Clock and Watch 
Making ; the art. ‘ Horology ’ in the English 
Cyolopmdia ; Beckman’s of Inventions, &c. 

Horopter. The surface of single visiop 
corresponding to any given binocular para l la x 
is thus named. 

Horoscope (Gr. &poeK67ros, from Spa, anhour, 
and ffKoireat, I observe). A representation of the 
aspect of the heavens and positions of the 
celestial bodies at a particular moment, drawn 
according to the rules of the imaginary science 
of astrology. Thus the aspect of the heavens 
at the moment of the birth of an individual is 
Ms horoscope, and supposed to indicate his 
future destinies. [Astbologt.] 

Horse. [Eq,tttts.] 

Horsb. In Hautical affairs, a foot-rope to sup- 
port the feet of the seamen while leaning over 
a yard or boom to furl the sail. Also, a rod or 
rope along which the edge or the comer of a 
sail traverses by means of hanks. 

Horse Artillery. [Abtilbiiiby.] 

Horse Viy, [Hxppobosca.] 
Horse-cHestnut. M^culus Mppocmta- 
num. The seeds of tMs tree contain a consi- 
derable quantity of starch, accompanied by a 
peculiar bitter principle, tannin, and mucilage. 
Attempts have been made to separate the 
starch for domestic purposes, but hitherto 
without much success. According to Flandin 
{Comptes Eendus-xxm. 391), when the peeled 
and bruised chestnuts are well kneaded in a 
160 


HOSPITAL GANG-RENE 
very dilute solution of carbonate of soda, the 
starch separates, and after having been well 
washed is nearly tasteless. A bitter substance 
called argyroscin has been extracted from the 
horse-chestnut by Eoehleder. [j^scinLiNE.] 

Horsepower. The unit which has been 
adopted for the purpose of estimating the force 
of an engine; it is equivalent to the force 
exercised in raising a weight equal to 32,000 
lbs. one foot high in one minute. There is a 
great discrepancy, however, between* the real 
and the nominal power of steam engines; 
owing to the calculations being made upon 
steam of certain pressure, which is found to 
be much below the real power exerted. Some- 
times the difference between the indicated and 
the calculated horsepower will be as much as 
three to one. [Dyb-am.] 

Korseradisli. The root of the Qochlearia 
Armoracia, which when scraped is often eaten 
as a condiment and an ingredient in sauces. 
It has a place in the Materia Mediea as a sti- 
mulant, and a compound spirit and compound 
infusion are directed in the Pharnmcopoeiai 
the latter vei^soon becomes putrid, and neither 
are useful. The root of aconite has occasion- 
ally been accidentally substituted for that of 
the horseradish, and has proved fatal. 

Horticulture (Lat. hortus, a garden, and 
colo, / cultivate), The culture of tlie kitchen 
garden and orchard. In the kitchen garden 
are cultivated all kinds of root, herb, flower, 
and fimit, used in cookery; and in the 
orchard the more hardy fruits used in cookery, 
and in the dessert. The finer fruits are grown 
against espaliers, walls, hot walls, or under 
glass. The chief difference between horticul- 
ture and agriculture is, that in the former 
the culture is performed by manual labour in a 
comparatively limited space called a garden; 
while in the latter it is performed jointly by 
human and animal labour in fields, or in 
an extensive tract of ground called a farm. 
[Gardening; Agriculture; Farming.] 

Hortus Siccus (Lat. a dry garden). A 
collection of dried plants preserved in books 
or papers. 

Horus or Hor-apoUo. In Egyptian My- 
thology. [Harpocrates.] 

Hosanua (Heb.). An exclamation, signi- 
fying literally save mw. This Hebrew word 
occurs only once in the Old Testament, viz. 
Psalm cxviii. 25. This psalm is the last of 
those which compose the great HaUel. It was 
commonly adopted in the Christian church. 

Hospital (Fr. h6pital, from Lat. hospitium, 
a place for lodging strangers). A building 
for the reception of persons incapable of taking 
caxe of themselves, or of procming medical as- 
sistance. Many of the charitiible institutions 
of Great Britain are called hospitals, as Christ’s 
Hospital, London, Heriot’s Hospital, Edinburgh. 
The English medical hospitals are incorporated 
bodies possessed of great wealth, which is ex- 
pended m the support of medical schools. 

Hospital Gangreue. A species of ul- 
cerating gangrene, peeuliaarly characterised by 
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its infectiotis nature, and its tendency to 
attack -wounds or ulcers in crowded and ill- 
Yentilated hospitals. 

Hospitaller (Pr. ; Lat. hospitium). In its 
original acceptation, this name was applied 
to certain religious bodies, who held it their 
duty to provide lodging and entertainment for 
persons engaged in pngpmages. One of the 
most celebrated institutions of this kind was 
that at Jerusalem, which gave its name and 
origin to the Knights Hospitallers — ^instituted 
about the end of me eleventh or the beginning 
of the twelfth century. They soon afterwards 
settled in England, and gradually attained a 
degree of wealth and importance unequalled , 
in the history of similar bodies. They fol- ■ 
lowed the rule of St. Austin, and wore a black 
habit -with a white cross upon it. At their 
original institution they were styled Knights 
of St. John of Jerusalem; afterwards Knights 
of Rhodes, and again Knights of Malta; 
■these two islands having been successively 
conferred on them by different monarchs. 
[St. John- ojf Jerusaubm, Knights of.] 

Hospitlum (Lat.). This word signifies in 
general a place or inn for the reception of 
strangers, in which sense it is nsed by old 
writers; but it is in modem times almost 
wholly restricted to the celebrated inns on 
St. Bernard and St G-otthard, in Switzerland, 
to which travellers to and from Italy resort 

Hospod'ar (Slavonic). The lieutenants ap- 
pointed by the Porte to govern the two Christian 
principalities of Moldavia and Wallachia are so 
called in the Levant By the treaty of Adria- 
nople between Prussia and Turkey (1829), 
these officers were to hold their appointments 
for life, and pay a fixed annual tribute. Under 
the treaty of Paris, 1856, and by the subsequent 
arrangement of 1861, acceded to by the Porte, 
the principalities have been formed into one pro- 
■vince, named Roumania, nnder a single prince. 

Host (from the Latin hostia, a viciim). In 
Theological language, the bread and wine under 
the appearance of which the Roman Catholics 
conceive the body and blood of Christ to be 
present upon the altar. The elevation of the 
Host is a ceremony prevalent in all Ca-thoKc 
countries, in which the consecrated elements 
are raised aloft and carried in procession 
through a church, or even through the streets 
of a city. On these occasions the people fall 
on their knees and worship the Host. The 
origin of the custom is dated from the twelfth 
century, when, it is said, it was thought neces- 
sary to make this public and conspicuous de- 
claration of the Eucharist on the occasion of 
the promulgation of the opinions of Beren- 
garius against transubstantiation. 

Hostagre (perhaps from Lat. obses, obsidis, 
through the Low Latin form ohstagius). A 
person left as surety for the performance of the 
articles of a treaty. The practice of taking 
hostages is now almost unknown in the mutual 
relations of civilised communities; bnt was for- 
merly so common as to have given rise to many 
questions in the law of nations. Hostages were 
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divided into principal and accessory ; the latter 
being where it is expressly stipulated by treaty 
that the hostage shall be answerable for the event. 
One of the points debated among civilians on 
this subject was, whether such a hostage could 
lawfully stake his life, and whether in the event 
of his doing so it was lawful to take it. The 
affirmative was argued from the most ancient 
example of hostageship on record, Reuben’s 
words to Jacob, ‘ Slay my two sons if I bring 
not Benjamin back.’ According to Philip de 
Comines, the Liegois having given hostages to 
Charles duke of Burgundy, with express power 
to put them to death in the event of an infrac- 
tion of the treaty, and that event ha-ving taken 
place, it was much debated in the council 
whether the power should not be carried into 
execution; but after much discussion their 
lives were spared. It has also been questioned 
whether a hostage can be delivered up against 
his wiU: Grotius decides in the ammative. 
The extent of the rights of conquerors over 
hostages, the events which may dissolve their 
obligation, the effect of their escape upon the 
convention between the principals, and other 
points of the subject, are treated at length by 
writers on national law. 

Hot Blast. The stream of heated air forced 
through a furnace is known by the name of the 
hot blast, when the temperature of the air is 
made about 300, 400, or even 600 Eahr. The 

bet of this, in the iron furnace, is the pro- 
duction of a greater quantity of metal from the 
ore ; but the texture of the metal is impaired. 

Hot Sbot. Common shot heated in a fur- 
nace, and fired against shipping and combustible 
material. Wheii shot are heated, it is neces- 
sary to reduce the charge of powder. 

Hot ‘Well. The reservoir for the water 
pumped out of the condenser of a steam engine 
by the air-pump. 

Hotcbpot. In Law, a blending or mixing 
together of lands given in marriage with lands 
in fee falling by descent. As ff A had two 
daughters, and gives a third part of Ms lands 
in marriage -with one of them to her husband, 
and dies seised of the other two tidrds : in order 
to acquire any further share of these lands, the 
married daughter must bring the lands first 
given into hotchpot ; that is, she must renounce 
me gift, and allow the land to be confounded 
with the rest, in order that she may inherit 
her whole share ; otherwise her sister -will have 
the remaining two thirds of the lands. There 
is also a rule of hotchpot with respect to the 
distribution of personal property -within the 
stat. 22 & 28 Ch. II. c. 10 ; as, where a certain 
sum is to be raised and paid to a daughter for 
her portion by a marriage settlement, if the 
daughter would have any further share of her 
father’s personal estate she must bring this 
money into hotchpot, and allow it to form part 
of the distributable residue. 

Hotel (Fr. ; Old Eng. hostel, from Lat. hospi- 
tium). This word signifies, in a general sense, 
a large inn for the reception of strangers ; but in 
France it is applied especially to the residences 
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of the king, nobility, op other persons of rank : 
or it is nsed synonymously with hospital, as 
the Hotel Dieu^ Hdtel des Invalides, &e. 

Hotliousei A general term for the glass 
struetures used in G-ardening, and including 
stoves, greenhouses, orangeries, and conserva- 
tories. Pits and frames are garden struetures 
with glass roofs, with the sides and ends of 
masonry or wood ; but they are generally so 
low as not to admit of being entered, and 
this seems to prevent them from being included 
under the term hothouse. [Stove; Gebeit- 
hoxjse; Pits aitd Peakes.] 

Hotpressing. In Printing, a mode of 
giving a glossy appearance to books. The 
printed sheets are placed between glazed or 
milled boards to a thickness together of about 
five inches, and laid on two cold iron plates at 
the bottom of a hydraulic or screw press, then 
a cold plate, a hot plate, another cold plate, a 
further supply of sheets between glazed boards, 
and so on till the press is full. The press is 
then pumped up, or screwed down with a 
powerful lever, and left for a short time. 

Hottentots. The inhabitants of the 
southern extremity of Africa. They exhibit 
many and manifest points of dissimilarity with 
the pure negroes, with the Caffres, and -with 
the other indigenous African races. They are 
usually of small size, of a dusky olive com- 
plexion; high cheek-bones, and crisp woolly 
hair. Some of them, as the Griquas, are much i 
mixed with European blood from the Dutch 
Boers. The Hottentots are on the whole! 
docile, and some have been disciplined as 
soldiers for the purpose of defence against the 
other aboriginal tribes. 

Kotwall. In Gardening, walls for the 
growth of fruit-trees, which are built with fLues 
or other contrivances for being heated in severe 
weather, so as to facilitate the ripening of the 
wood or the maturation of the fruit. The most 
common form of hotwalls is that in which flues 
or tunnels are conducted through them, into 
which the smoke and heated air from fires are 
made to ascend from a furnace at the bottom 
of the wall to a chimney on the top ; but in 
some eases hotwalls are formed by constructing 
the entire wall hollow, tying the two sides 
together by cross-stones or bricks, and intro- 
ducing heat by means of pipes of metal con- 
taining steam or hot water along the bottom of 
the vacuity, the heat of which rises to the top 
of the wall, and heats every part in its progress. 
In all climates north of the meridian of London, 
hotwalls are of great use for ripening fruits and 
young shoots, and preserving tender plants. 
[Waul.] 

Hound (Ger. hund, Gr. k^o>p). It is not 
easy to determine from what original stock 
English hounds have sprung. [Caeis.] The 
several varieties in this country have during 
the last century been diminishing in number, and 
are now reduced practically to three — the fox- 
hound, the harrier, and the beagle. The stag- 
hound, now nearly extinct, is a mongrel blood- 
hound ; the latter to produce this variety being 
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crossed seemingly with some lighter animal, 
as a greyhound or a lurcher. The foxhound 
is also sprung from a graft on the old English 
bloodhound, apparently within the last loO 
years. The harrier, now being different from 
the harriers of half a century back, may be con- 
sidered as a miniature foxhound. The beagle, 
an animal with great beauty of form, is now 
nearly extinct; as a hunting dog, it is com- 
paratively useless, being noisy, and apt to 
dwell on the scent, wliilo the game is escaping. 
The greyhound is no longer classified among 
dogs used in chase, since he has been deprived 
of the necessary faculty of smelL (Stonelionge, 
The Greyhound m ISfi-l.) The terrier, pro- 
bably so called from his eagerness to get under 
ground, no longer accompanies foxhounds, ns 
foxes are not so often digged for as formerly. 
{Encycloyesdia Britannica, s.v. ‘Hound.’) 

Bounds. In Maritime language, the pro- 
jecting parts of the sides of the mast, near its 
head, which, like shoulders, support the rigging. 

Hour (Lat. bora, Gr. fipa). In its genei'al 
acceptation, denotes the twenty-fourth part of 
a mean solar day, or of the time in which the 
earth makes a complete revolution in respect of 
the sun. The division of the artificial day, or 
time from sunrise to sunset, into twelve equal 
parts, belongs to the remotest ages of antiquity 
(Goguet, Origine dvs Loix, cfc.); the division 
of the nigJit into the same number of parts 
was introduced at Eomo in the time of the 
Punic wars. Tho Italians make the day com- 
mence at sunset, and reckon on to twenty-four 
hours, or to the succeeding sunset. Astrono- 
mers reckon twenty-four hours from mi<l- 
day to midday; but. in tlie civil reckoning only 
twelve hours are counted, namely from midnight 
to midday, and from midday to midiiiglit. 
The hours which result from the division of the, 
artificial day into twelve parts are called tempo- 
rary hours, from being of unequal lengths at 
the different seasons of the year. 

Hour iljasle of a Heavenly Body. 
The_ angle at the pole between tho ccdostial 
meridian and the cii'clo of declination pa.ssing 
through the place of the body. 

Hour Circles. [ITokaey Oiucles.] 

Hours. In Mythology. [Hok.ts.] 

Hours, Canoulcal. The .seven hours of 
prayer, observed, it is said, by tho Catholic 
church since tho fifth century ; chiefly in monas- 
teries. The number seems before tliat time 
to have vax’ied, although some peculiar seasons 
of the day and night were always set apairt for 
this observance. They beeamo finally fixed at 
seven by the rule of St. Benedict; a number, 
perhaps, recommended by a literal acceptation of 
the words of David (Psalm cxix.’l, ‘ Seven times 
a day will I praise Thee.’ These hours are 
termed, in the language of tho Latin clmreh, 
matins^ prime^ ieroe, oiones^ vespers., compline, or 
completorinm, which last takes place at mid- 
night. At the time of tho Eeformation the 
canonical hours were reduced in the Lutheran 
church to two, morning and evening ; the ‘ re- 
formed ’ church never observed them. (Bing- 
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ham’s Ant. Eod. 5 ; Ersch and Gruber’s Ene^cl. 
‘Horse.’) 

Hour«^lass. A species of chronometer or 
clepsydra, measuring intervals of time by the 
running of -water or sand from one glass into 
another. 

Kourls. The name given by Europeans to 
the imaginary beings -whose company in the 
Mohammedan paradise is to form the principal 
felicity of the beUevers. The name is derived 
from hhr al oy-hn, signifying blaok-eyed. They 
are represented in the Koran as most beautiful 
virgins, not created of clay, like mortal women, 
but of pure musk; and endowed -with im- 
mortal youth, and immunity from all disease. ■ 
{Koran, chap. Iv. Ivi. Sale’s translation ; and | 
the Prel. Discourse, s. 4.) 

House (Ger. haus). A human hahita- 1 
tion above the ground. Amongst eastern and 
southern nations, houses are usually found to 
he flat at the top, with the ascent to the upper 
storey by steps on the outside. As we proceed 
towards the north, a declivity of the roof be- 
comes necessary to throw off the rain and snow, 
which are of greater continuance than in lower 
latitudes. Among the ancient Greeks and 
Romans, the houses usually enclosed a quadran- 
gular area or court open to the sky. This 
part of the house was by the Romans called -the 
2 mpluviu'm, or the oaveBdium, and was pro-vided 
with channels to carry off the water into the 
sewers. (Smith’s Dictionary of Greek and 
Roman Antiquities, s.v. ‘Domus,’) The word 
Tiouse is used in various ways ; as in the 
hraae a religiom house, by whieh either the 
nildings of a monastery or the community of 
eraons inhabiting them may he desi^ated. 
nthe middle ages, when a family retired to the 
lodge connected -with tbe mansion, or to their 
country seat, it was called keeping their secret 
house. {Norihvmiherland Household Book., See 
also Domestic Architecture in England: Oxford, 
Parker.) 

House of Commons. [PAni.iAicBNT.] 

House of Correction. A prison for the 
punishment of idle and disorderly persons, 
vagrants, trespassers, &e. ; regulated by 4 Geo. 
IV. e. 64 and other statutes. [Bridewblii; 
Prison.] 

House of Xiords. [Parliament.] 

Household Srlgade. The housebold 
troops, consisting of the two regiments of 
life guards, the royal horse guards, and the 
three regiments of foot ^ards, so called. 
These troops perform the special duties of 
honour about the person of the king or queen. 

Housebold Coal. The coals best suited 
for domestic use are those which bum in a 
steady and uniform manner, leaving a black 
cinder and little ash, and giving out the greatest 
quantity of heat. The district affording this 
kind of Coal in the north of England extends 
from the Tyne to the Wear, and from the last 
river to Castle Eden, and occupies another area 
about Bishop Auckland. 

The best household fire-coal was for many 
years produced from the High Main Coal of the 
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Tyne, the immediate colliery being called Walls- 
eud, and hence the origin of the designation 
Wailsend to distinguish the best household 
fire-coal. It is also obtained from the various 
collieries of Percy Main, Walker, Heaton, Wil- 
lington, &;c., on the Tyne, and from the Hutton 
seam on the Wear. 

Housebold, Tbe King’s. The chief offi- 
cers of the king’s household are : 1. The lord 
chamberlain ; under whom are the vice-cham- 
berlain, groom of the stole, lords of the bed- 
chamber, gentlemen of the privy chamber, &e. 
2. The lord steward ; in whose office are the 
treasurer and comptroller of the household, 
yeomen of the guard, gentlemen pensioners, 
master of the horse, &e. The mistress of the 
robes is at the head of the ladies of the queen’s 
household, and has under her regulation the 
duties belonging to the bedchamber, and the 
rotation of service of the several ladies, viz. 
eight ladies of the bedchamber, eight * bed- 
chamber women, eight maids of honour. 

Housebold Troops. [Guards.] 

Householder. In Law, the occupier of a 
house. _ Where the i^ht of voting for members 
of parliament is in inhabitant householders, it 
has been settled by a current of decisions that 
no one is to he considered as such who does not 
possess the exclusive right to the use of the 
outward door of the building. He retains the 
character, however, although by taking inmates 
he may for a time have relinquished the exer- 
cise of that exclusive ri^ht. The outward 
door, to satisfy this description, need not bo a 
door opening on the public way ; a room or set 
of rooms having a separate and exclusive out- 
ward door (as chambers in one of the Inns of 
Court) may in the eye of law constitute a 
house. The same principle is followed in 
criminal law, where to constitute the offence of 
burglary, it is necessary that a house shall have 
been broken and entered. 

Houseleeb (A.-Sax. leac, afeek or plant). 
The Sempervivumtectorum of botanists, a plant 
forming rosulate tufts of succulent leaves, from 
•which arise stout flower-stems hearing pink 
polypetalous star-shaped flowers. It is com- 
monly met with in this country on cottage 
roofs and old walls, and is esteemed by country 
people for its cooling properties. 

Housing. In Architecture, the space taken 
out of one solid, to admit of the insertion of 
another, is called a housing^ 

Bowel. An open shed for sheltering cattle, 
for protecting produce or material of various 
kinds from the weather, or in which are per- 
formed various agricultural operations during 
heavy rains, falls of snow, or severe frosts. 
In common language, the term is generally 
applied to the meanest kind of cottages. 

Hoven. The inflation of the stomach and 
intestines of cattle in consequence of the im- 
perfect digestion and fermentation of their 
food. [Ttopanitis.] 

Howitzer (Ger. hauhitze, Fr. obnsier). A 
piece of ordnance used for throwing shells. 
Howitzers are shorter^ and haye much less 
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weight of metal, than guns of the same calibre. 
[Okdnancb.] 

Hoy (Dutch, huy). A small vessel having 
generally one mast, and ordinarily used for the 
carriage of luggage to and from larger vessels 
and the shore. 

Kutkert, Order of Saint. The highest 
Bavarian order of knighthood, founded in 1444. 

Kucho. A species of trout {Salmo Hucho) 
found in the Save, Laybaeh, and other rivers 
tributary to the Danube : it attains a weight of 
about three pounds. ‘ The skin of this j&h is 
thick; the scales smaller than those of the 
common trout, and the pectoral fin has four 
spines more, which I think enables it to tuim 
with more rapidity. Fried or roasted, he is a 
good fish; his flesh is white, but not devoid of 
curd, and though rather softer than that of a 
trout, I have never observed in it that muddi- 
ness or peculiar flavour which sometimes occurs 
in trout even in perfect season.’ (Davy’s 8al- 
monia.) 

Suobiaback (Tent, huycke, a cohering). 
A coarse table linen or towelling, having ^e 
weft alternately crossed, so as to produce a 
raised pattern. 

Hue and Cry. In Law, the common 
process of pursuing a felon. This custom is 
of ancient origin, and evidently arose from the 
practice of pursuing the offender with a loud 
outcry, that all might try to bring him to 
justice. 

Huguenots. In French ^History, a name 
given in the sixteenth century to the Protes- 
tants or Calvinists of France. The writers of 
that time were not acq.uainted with the tirae 
derivation of this popular nickname, to whi<^ 
they assigned various absurd etymologies; it 
is, undoubtedly, a corruption of the G-erman 
Eidgenossm^ signifying the Swiss confederates. 
G-eneva was rae literary and ecclesiastical 
metropolis of the French reformed ; and conse- 
quently they were naturally confounded, in the 
eye of the Catholic populace, with the Swiss, 
who supported that republic by their allianca 
After a longperio<^ during which they increased 
in numbers in spite of occasional persecution 
(under Francis I. and Henry II.), a large 
party of the Huguenots took part in the 
conspiracy of Amboisein 1560; and although 
the free exercise of their religion was secured 
to them by the edict of January 1562, yet they 
were driven by the violations of that edict 
to take up arms against the government of 
Francis II. in the same year. At that period 
their leaders were of the houses of Bourbon 
(king of Kavarre and prince of Cond6) and 
Chatillon (the Admiral Coligny). They were 
powerful in numbers, and stfil more in wealth 
and consequence. A very large proportion of 
the higher nobility, and of the middle nobility 
and gentry, especially in the central and south- 
western parts of France, the whole or greater 
part of the population in some towns, as 
Kouen, La Eochelle, Dieppe, Nismes, and, 
finally, a large bod^ among the peasantry in 
some districts, especially of the south, where 
154 


HUMANITIES 

the doctrines of the Alhigeois were never fully 
extinguished, belonged to their party. But 
during the religious wars of the sixteenth 
century they gradually lost ground under the 
increasing zeal and fanaticism of the great 
Catholic body; and after the conversion of 
Henry TV. most of their chiefs among the 
nobility successively abandoned the faith. 
They sustained two civil wars in the following 
century against Louis XIII., which cost them 
the loss of the strong places which they had 
held, and of many of their privileges. The 
history of the Protestant church in France 
then ceased to be the history of a political 
party and the name of Huguenots, about the 
same time, began to pass out of ordinary use. 
De Thou, Davila, D’Aubigny, Lanoue, are 
perhaps the most valuable of the many con- 
temporary historians of the sixteenth century. 
Among modern compilations, see Smedley’s 
History of the Religious Wars of France; 
Sismondi, vols. xvi. to xx. ; Michelet, ‘ Gucrres 
de Eeligion,’ a division of his Ilistory of 
France ; Browning’s History of the Hugonots 
from the Edict of Nantes, 1839. 

Hulssler (Ft. from the old word huis, a 
door; whence our usher). Executive officers 
in the French courts of justice, whose original 
function was to keep the door of the tribunal. 
Such officers were styled by the Eomans 
aygtaHiores, coliortales, exsccutores, and by a 
variety of other names. In France the huis- 
siers were originally a subdivision of the 
general class of servientes, sergens ; but after- 
wards the latter came to be called indiscri- 
minately huissiers. Their functions are now 
numerous and important. They give notice on 
behalf of and execute the processes of the 
courts to which they are attached, both civil 
and criminal. Those of the Court of Cassa- 
tion are appointed by itself; those of the 
Cours Eoyales on the recommendation of those 
courts; those of courts of commerce by the 
government. The officers termed huissiers- 
priseurs, or commissaires-yriseurs, are employed 
as appraisers at public sales. 

Kulk. The name given to old ships laid 
by as unfit for further seagoing service, and 
used as d6p6ts for coal, sailors, &c. The hulks 
near Woolwich consisted formerly of old shij^s 
to which convicts were sent previously to their 
departure from the country. 

KuU. The body of a ship, exclusive of the 
masts, rigging, &c. 

Hull down expresses that the hull of the ship 
is concealed by the convexity of the sea. 

Humanitarian (Lat. humanitas). A term 
sometimes applied to those who deny the di- 
vinity of Christ, and assert Him to have been 
mere 7nan. This, however, is more than the 
word exactly signifies; and the term Psilan- 
thropist, or mere Humanitarian, has been sug- 
gested as conveying the idea more precisely, 
[SoCXNIAN; UOTTAniAN,] 

Humanities (Lat. humanitas). A word 
employed until lately in European schools and 
colleges of various nations, to signify grammar, 
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rhetoric, and poetry, including the study of the 
ancient classics. It may be regarded as syno- 
nymous mth polite literature. A student in 
humanities (literae humaniores) was termed a 
humanist. 

Humble Bee. [MnoniFExu..] 
Humboldtlne (so called in honour of Baron 
Humboldt). A native oxalate of iron. It oc- 
curs in yellow capillary crystals, also botryoidal, 
fibrous, granular, or earthy. 

Humerus (Lat.). The bone of the arm. 
The first of the radiated system of bones of the 
anterior extremity, articulated with the scapula 
in the vertebrated animals. In Entomology, 
Emby so calls the third joint of the ante- 
rior pair of legs in Hexapod insects.. 

Humic jeLcid or Humine (Lat. humus, the 
(troimd). The peculiar brown matter which 
may be obtained from bog-earth, peat, and turf, 
and which may also be extracted ftom most 
soils, where it is derived from the slow decay 
of plants ; it is also contained in brown decayed 
wood, and in the brown exudations of the bark 
of certain trees, more especially in that of the 
elm, or ulmine. By the action of several chemi- 
cal agents on different organic bodies, a similar 
substance is frequently produced. It contri- 
butes to the fertility of soil, chiefly, perhaps, in 
consequence of its absorptive power in regard 
to ammonia. 

Humlfiisus (Lat. humus, the groimd, and 
fundo, If OUT QT spread out'). In Botany, de- 
notes the spreading of plants over the surface 
of the ground : procumbent. 

Kumlriaceae (Humirium, one of the ge- 
nera). A natural order of arborescent or 
shrubby Exogens, placed by Lindley in the 
Erical alliance, and inhabiting Brazil, bnt not 
very well understood. They differ ifrom Meli- 
aoem in their albuminous seeds and their slender 
embryo ; agreeing in the latter respect, and in 
their balsamic wood, with Styraceee. Mumirium 
floribundum yields, on being wounded, a liquid 
yellow balsam, called Balsam of TJmiri, some- 
what resembling Balsam of Tolu. H. balsami- 
ferum also yields a balsam used for perfumery 
and in medicine. 

Humite. A variety of Ohondrodite, named 
in honour of Sir Abraham Hume, in whose col- 
lection it was first noticed as a distinct species. 
It occtucs in minute shining crystals, generally 
of a yellowish or deep redmsh-brown colour, m 
ejected masses of a granular or eryatalLme rod: 
on Monte Somma. [Ohondrodite.] 
Humming Bird. [Troohilits.] 
HummocK:. A level sheet of ice. A cir- 
cular mound seen at a distance is also so called. 

Humoral Patbology. The doctrine which 
refers disease to a morbid condition of the 
humours or fluids of the body, as opposed to 
nervom pathology, which refers them to the 
nervous energy resident in the solids. 
Humour. [Wit.] 

Humoura of tlie Eye. [Eve.] 

Humulus (Lat. humus, the earth). The 
Common Hop is the Rurmlus Lvpulus of 
botanists, [Hop.] 
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Hundred (connected with Lat. centum). A 
hundred is a territorial division, hariug for its 
object the more convenient and efficient adminis- 
tration of justice ; anciently subsisting in other 
countries, particularly Eranee and Lombardy, 
as weE as in England, and adopted in tMa 
country as the subdivision of a county. The 
institution of the hundred, as well as that of the 
county and tything, is, upon no precise authority, 
usually referred to the reign of Alfred ; but it 
is probable that the division was of an older 
date, and that it was not introduced into all 
parts of England at the same time. Having 
origmated in the south, it was subsequently 
apphed to the divisions previously established 
in the northern counties under the name of 
wapmtaJces. To each hundred belonged a 
comt baron, similar in the nature and extent of 
its jurisdiction to the county court, and also a 
court leet [Leet] ; both of which were usually, 
and by the common law, held either by the 
sheriff or by a deputy or steward having autho- 
rity under him. But in some cases the juris- 
diction of the court baron -and court leet, or of 
one of them, within the hundred, washy special 
grant of the crown vested in private persons, 
and exercised by them or their deputies. The 
essential use of the hundred was in the liability 
of the hundreders, when offences were com- 
mitted within their district, either to produce 
the offender, or make good the damage. This 
liability, much restricted by statute, still sub- 
sists in certain cases of riotous and wilful 
mischief. 

Hundredweiglxt. A denomination of 
weight containing 112 pounds. It is subdivided 
into 4 quarters, each containing 28 pounds. 
[Weights.] 

Hunger (G-er.). The sensation in the region 
of the stomach arising from the want of solid 
food : in intensity it varies considerably in dif- 
ferent individuals, and is sometimes attended by 
pain and windy rumblings in the epigastrinm. 
When severe, hunger is attended by slow re- 
spiration and circulation, and diminution of the 
heat of the body and of the secretions. The 
return of hunger is accelerated by exercise and 
fatigue, and by a low temperature. In debili- 
tated constitutions excessive hunger should be 
carefully avoided ; and in any case, the effects of 
fasting may prove prejudicisd to the functions of 
the stoma<fo. 

Hunters. Venantes. A tribe of spiders are 
so called which are incessantly running or leap- 
ing about in the vicinity of their abode, to chase 
and seize their prey. 

Hura (the South American name). The 
Sandbox-tree, H. cr&pitam, indigenous in South 
America, grows thirty to forty feet high, and 
produces hard-shelled fuirowed fruit as large as 
an orange, which when ripe and exposed to a 
dry atmosphere bursts with a loud sha^ crack 
like the report of firearms. A purgative oil is 
obtained ffom the seeds; and a venomous 
milky juice abounds in all parts of the plant. 

Buraullte. A phosphate of iron and man- 
ganese found at Huraux, in the Haute Yienne. 
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Burdle (Dutch horde, Ger. hurde). A ftrame the faith and morals of the churdi. The errors 
made of ■wood or iron, for purpose of form- ! eha}^ed against him contain many of the opi- 
ing temporary fences. The :^me consists of nions now held by all Protestants ; but several of 
two perpendicular stahes, into which are fixed I these he himself denied, and those for which he 
five or six horizontal bars, and the whole is ultimatd.ysi!jBreredhavenot been universally held 
braced together ly one or two diagonal pieces, by reformers, nor do they seem of very great im- 
■When a fence is to be formed, the hurdles are | portanee. They were these : 1. That Pope Syl- 
put down end to end; they are made fast to vester and the emperor Constantine ^d evil to 
the ground by the insertion of the lower end of the church when they enriched it. 2. That if 
the stakes into it, and to one another by a ' any ecclesiastic be in a state of mortal sin, he is 
tie fastened round their upper ends, or by a disqualified for the administration of the sacra- 
movable wooden pin passed through them. ments. 3. That tithes are not dues, but merely 

Buronla. A name given to certain radiated eleemosynary. On the other hand, he held tho 
articulated bodies formerly referred to the Eomish idea of transubstantiation ; and tho 
Pol^arzat found in the transition limestone of o;pinion of the necessity of communion in both 
Lake Huron. Trans, vol. i new series.) Muds, which became afterwards the most re- 

Bturonite. A mineral firom the vicinity markable feature in the doctrines of the Hus- 
of Lalte Huron ; it occurs embedded in bladk sites, is not in reality to be ascribed to their 
Hornblende, and is a hydrated silicate of alu- founder. The condemnation of Husa is also 
mina, lime, magnesia, and protoxide of iron. remarkable, as it is from the circumstances 
Burrlcane (Span, huracan, an American attendant on it that the imputation of not 
word). A violent storm, generally accompanied keeping faith with heretics is originally chafed 
by thunder and ligjhtning, and distinguished upon the Eoman church. The emperor Sigis- 
from every other kind of tempest by the vehe- mund gave Huss a safe-conduct, to secure him 
mence of the wind, and the sudden changes to from any ill consequences that he might appre- 
whic^ it is sulgeet. Hurricanes prevail <^ipfly hend from delivering himself up voluntarily to 
in the East and West Indies, the Isle of Prance, be examined by the council. Nor did the 
and in some parts of China. [Stobm ; Ton- council assert any right to condemn him. They 
itado.] handed him over to the secular arm, to tlio 

Burst (A -Sax.). A wood; hence the ter- emperor himself. But it is confidently asserted 
mination of the names of several places in that when the emperor scrupled to 'violate a 
England, particularly in Hent and Sussex. promise which was undoubtedly binding upon 
Burter (Pr. heurtoir). In Artillery, a him, it was at the pressing instance of the pope 
piece of timber placed along the head of a or cardinals that he allowed the execution to 
gun platform, at -file foot of the interior slope take place. Their apologists affirm that this 
of the parapet, to prevent the latter from being safe-conduct imported only that Huss might 
injured by the wheeLs of the gun-carriage. yo to Constance ■without being harmed ; tho 
Bueban^^. A comparatively primitive words of the oririnal instrument, however, are 
term, including both agricaLture and garden- reported to be, ^ansire^ stare, morart, redire 
ing, or all those country occupations which the USere permittatis. (Mlxnan, KUtory of Latin 
fawer of a family ■was ^ected to perform in Christianity, book xiii.) 
the country. The term is now commonly used After the execution of Huss^ and of his 
as synonymous with The Lenuich’- disciple Jerome in the following year, there 

shire htesbandry, the convertible husbandry, are arose a violent insurrection among their parti- 
terms used in agriculture for certain systems sans in Bohemia, who maintaiued themselves 
of cropping in wmch the land is alternately kept for many years by force of arms, and split into 
under grass and till^e. two sects, under the denominations of the 

Bnssars. A kind of light cavalry, used Calixtines and the Thaboritos. The former, so 
in aU the armies of Europe. The term is called from demanding the cup in the sacra- 
of Himgariaa origin (being derived from husz, menl^ were finalljr reconciled to the church by 
tamty, and vs, pay, eveiy ftocwiy houses for- the concession which they required. The latter 
nishing one man), and was first applied to the were so called from tho name they gave to the 
body of troops raised by the nobles of Hun- hill on which they pitched their camp in tho 
gary on occasion of the appeal made to the neighbourhood of Prague, and carried their 
latter in 14fiS by Mathias Oorvin. Their arms notions upon the authority of the church and 
consist of a sabre, a carbine, and a pair of its ministers, ceremonies, and all the externals 
pistols. In the British cavalw there are thir- of religion, to the length of an extreme simpli- 
teen regiments of hussars. [Cavai.bt,] city. The Bohemian Brothers and the Beg- 

Bttssltes. The followers of John Huss, a hards, who gave so great an impulse to the Eo- 
Bohemian reformer and divine, who ■was con- formation, were the descendants of this branch 
victed of heresy by the cohndl of Constance, of the Hussites. (Ooehl8eus,irfs^.ifa5«terK7»; 
and burnt by order of the en^eror of Germany, Gieseleris Text-hooh, iii. 355, translation.) 
in 1415. The writings of Huss and Jerome of Bustlngs (probably from A -Sax. hns, 
Prague were the source f5rom which Luther drew h>use, and ting, court or judgmeni). The prin- 
a great part of his opinions and views ; but it cipal court of the city of London, held before 
■was from the books of Wiclif that Huss was the lord mayoi* and aldermen ; also, in common 
himself induced to institute his enquiries into language, the booth or elevated place on which 
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candidates at a parliaineiitary election are pro- 
posed, and address their constituents. 

Bnticlilnsonlans. The name given to those 
who embraced the opinions of John Hutchinson, 
a philosopher and naturalist of the eighteenth 
century. The chief characteristics of Hutchin- 
son’s philosophy consist in his rejection of 
Newton’s doctrine of gravitation; and in his 
maintaining the existence of a plenum on the 
authority of the Old Testament, which accord- 
ing to him embraces a complete system of 
natural philosophy as well as of religion. (See 
his works, 12 vols. 8vo. 1748.) 

Byacintb (Gr. *T(f«tveos). In Botany, the 
name of a popidar spring flower, SyadntJms 
orientaMs, of which numerous garden varieties, 
chiefly with blue, red, or white blossoms, are 
cultivated. To the same genus belongs the 
common Harebell, Hyacinthus non scriptus. 

Htacinth:. In Mineralogy, the term Hya- 
cinth or Jacinth is applied to the transparent 
bright varieties of Zircon, which differ from 
Jargoon merely in their red colour. 

Byaclntbine. [Meionitb,] 

Hyaclntlitts (Gr. ‘TdKivflos). In Mythology, 
the son of Amyclas Hug of Laconia, accidentally 
killed by Apollo, who immortalised his favourite 
by causing the flower which still bears his name 
to spring from his bloo<^ and inscribing the 
word AI on its leaves, to indicate the deep ^ef 
of the ^d for his loss. An annual festival, 
named Hyacinthia, was celebrated at Amydae 
in honour of Hyacinthus. (Athen. Devon, iv. 
p. 1S9.) 

Byades (Gr. ‘TdSes, from fSeiu, to rain). In 
Mythology, the daughters of Atlas and .®thra, 
who, overwhelmed with grief at the death of 
their brother Hyas, wept so violently that the 
gods took them into heaven, where they stiH 
continue to weep, and are thence supposed to 
presage rain. They form a cluster of five stars 
in the face of Taurus. 

Bysena (Gr. "Yaiya). A genus of digitigrade 
Carnivorous Mammals, separated by Storr from 
the Canis of Linnaeus, from which it not only 
differs in dentition and other important particu- 
lars, but, in general, manifests a closer affinity 
with the ViverridcB; between which and. Felis 
the genus Sycena is placed by Cuvier. The 
characters of this genus are : five molars above 
and four below, on each side, the three anterior 
molars being conical, smooth, and remarkably 
large, adapted for breaking the bones of their 
prey ; the tongue has abroad patch of cutieular 
spines on the anterior part of its dorsum ; the 
legs are each terminated by four claws ; there 
is a peculiarly large perineal glandular pouch ; 
and the neck and jaws are remarkable for the 
strength of their muscles. The species of 
hysena are nocturnal; they prey on dead car- 
casses. An extinct species {Hymna^elcea) was 
abundant in England and France anterior to 
the glacial epoch, and has left its remains in 
many caverns in both countries. 

Hyeenanclie (Gr. ^aiva, hycsna, and 
I strangle). A Euphorbiaeeous plant, used ai 
the Cape of Good Hope for poisoning hysenas, 
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md hence called the Hysena-poison. The spe- 
cies is S. capensis. It is used by sprinkling the 
powder of its fruit on raw flesh, which is left in 
the places which the animals frequent. 

Byeenodon (Gr. ^aiva, and oBois, tooth). 
A genus of Carnivora, about the size of a leo- 
pard, which has left its remains in the upper 
eocene strata of HordweU in Hampshire. It 
presents the typical diphyodont dentition of 
?orty-four teeth. [Diphtodont.] 

Byaloea (Gr. Sa\os, glass). A genus of 
beautiful Pteropodous Molluscs, remarkable for 
the delicacy and transparency of the shell. This 
bears a close resemblance to a bivalve, with the 
two valves unequal and soldered together at the 
hinge. That* portion of the shell which corre- 
sponds to the ventral aspect of the animal is 
convex ; the dorsal plate is nearly flat, and is 
longer than the other; the hinder or closed 
margin of the shell is produced into three sharp 
points. The inhabitant is provided with two 
large wing-like processes of the mantle, which 
it protrudes, when swimming, from the anterior 
open Assure of the shell. The species are found 
floating in the Mediterranean and tropical seas. 

Hyalite (Gr. fiaXos ; \i6os, a ston^. A yel- 
low or gray variety of uneleavable Quartz or 
Opal ; it is commonly concretionary or chalce- 
donie, of a vitreous fracture and lustre. It 
oecims in trap-rocks in ^ains, filaments, and bo- 
t^oidal masses resembling colourless glass : it is 
silica combined with about 6 per cent, of water. 

Hyaloid (Gr. {faXos, and eXfios, form). A 
term applied to transparent membranes, and 
more particularly to that which invests the 
vitreous humour of the eye. 

Hyaloslderlte (Gr. 6a\os, and o'l'Sijpor, 
iron). ^ A m in eral consisting essentially of 
the silicates of magnesia and iron, from Sas- 
bach, in the Brisgau. It is of a glassy lustre, 
and is a variety of Chrysolite. 

Bybernacttlum (Lat.). A term applied 
by Linnseus to denote a leaf-bud; which he 
rightly considered the winter-quarters of the 
point of growth in a plant. 

Bybernatlon (Lat. hibemus, wintry). 
The act by, or the state in, which certain 
animals exist during that season of the year 
when excess of cold or of heat, or lack of food, 
prevents their going abroad and performing 
their customary functions. As this state is 
generally superinduced by the rigours of win- 
ter, it has received its denomination from that 
cireumstance ; but in the tropics the effects of 
the hottest and driest weather, in reducing the 
numbera of the insect world, are such as to 
render it necessary for many reptiles and some 
insectivorous mammals, as tiie %nrecs, to pass 
into a state of inactivity or torpidity, in order 
to maintain life until the recommencement of 
the rainy season. The conation of hyberna- 
tion is, in fiact^ less the alteration of tempera- 
ture,_ than the abstraction of the means of 
subsistenee dependent thereon; as, e.g., the 
disappearance of insects in the winter season 
of our own climate. 

Animals so highly organised as the warm- 
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blooded and qnick-brealihing mamraalia cannot 
mfl.int. ai'n their complicated organic machinery 
in action mthout frequent supplies of food ; an 
interruption in this respect of a fe-w days, or 
at most a few weeks, is fatal. ^ If, therefore, 
the phenomenon of hybernation had been 
known only in the cold-blooded classes, an in- 
sectivorous mammal in a climate where insects 
could not subsist for several months in the 
year would be inconeei-pable. The modifica- 
tion of the vital powers by which a warm- 
blooded animal is^made even temporarily to 
assume the state and properties of a reptile, 
is perhaps one of the most striking instances 
of special adaptations to meet an exceptional 
case that the history of a ni mals presents. 
"V^en the atmosphere becomes vacant of insect 
life, when the hat, in its nocturnal flittinga, 
woiild vainly traverse it in search of food, and 
when the few insects that survive the winter 
have burrowed too deeply in the earth, or con- 
cealed themselves in hiding-places too secure 
for the reach of the hedgehog — ^these species, 
with starvation staring them in the face, are 
preserved by the suspension of those functions 
the maintaining of which in a state of activity 
is essentia, Uy dependent on an iminterrupted 
supply of nutriment. The hat suspends itself 
in the innermost recesses of its cave, the 
hedgehog creeps to its concealed nest, and 
both resign themselves to deep repose; but 
the breathing becomes gradually slower than 
in ordinary sleep, the pulsations of the 
heart diminish in force and frequency, the 
supply of stimulating arterial blood to the 
muscles and the brain is progressively reduced, 
relaxation of the muscular fibres is converted 
into stiff inaction, and sleep sinks into stupor : 
at length respiration entirely ceases, and with, 
it those chemical changes in the capillary circu- 
lation on which animal heat mainly depends. 
The preservation of life, in its passive or 
latent state, is now due to the irritable pro- 
perty of the heart’s fibre, which is excited to 
contract by the present dark or carbonised 
state of the blood, and continues to propel it 
slowly over the torpid frame during the whole 
period of hybernation. This slow circulation 
of venous blood through both the pulmonic and 
systemic vessels is the only recognisable vital 
act during that period, and the material con- 
veyed by the absorbents into the circulating 
fluid is sufficient to counterbalance the slight 
waste thus occasioned. So long, therefore, as 
the state of torpidity continues, the hedgehog 
and bat are independent of supplies from with- 
out, but they purchase that independence by a 
temporary abrogation of their vital faculties. 

The hybernation of lizards, snakes, frogs, 
toads, and other cold-blooded reptiles, is ac- 
companied by analogous changes, differing 
only in degree ; for as the heart in these 
animals is, at all times, destined to propel 
blood imperfectly oxygenated — as the respira- 
tory or oxygenating apparatus is imperfect — 
and as the heat of the body in them rises and 
falls with, the eternal temperature, a slight 
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deterioration of these lower conditions of the 
circulating and respiratory functions induces 
toipidity, with the consequent loss of appetite 
and independence of food. Some quadrupeds, 
as the dormouse and squirrel, which subsist on 
articles of diet better adapted to be laid up in 
store than insects, carry a winter provision to 
their hyhemating nests; and their torpidity 
is more nearly allied to a profound but ordi- 
nary sleep; respiration is never wholly sus- 
pended; the waste of the organism is pro- 
portionate to the degree of activity in the 
working of the machine, and they, occasionally 
rouse themselves and take in the requisite 
supply from their provident store. Insecti- 
vorous birds, being independent, through their 
power of traversing^ space, of the vicissitudes 
of climate and their consequences, transport 
themselves, when their food fails in one coun- 
try, to latitudes favourable to its abundance : 
hence the immigration of the cuckoo and swal- 
low at the commencement of the gonial season, 
and their subsequent disappearance. 

Bybodonts (Gr. ffibbotca, and blSo6s, 
tooth).^ A family of Plagiostomous fishes 
found in all the secondary rocks from the trias 
to the chalk inclusive. The teeth of the hy- 
hodonts are conical, but broader and less ahai'p 
than those of true sharks. The enamel is 
strongly marked by longitudinal otoovcs and 
folds. One cone is larger than the rest, and 
called the principal ; the others are secondary. 

Hybrid (Lat. hybrida). The produce of a 
female plant or animal which has lieen impreg- 
nated by a male, of a different variety, species, 
or genus. 

The most common hybrids are those which 
result from the connection of different varieties 
of the same species, as the produce of the wild 
hoar and domestic sow ; the endless modifica- 
tions which result from analogous interbreeding 
j&X)m varieties of the rose and other ornamental 
or useful plants are familiar examples of the 
principle among vegetables. 

Specifical hybrids have been produced by 
Koebeuter from the artificial fertilisation of the 
Nicotiana rustica with the pollen of the Aico- 
tiana paniculata ; and it has been ascertained 
by numerous observations, that a multitude of 
plants produce specifical hybrids in a state of 
nature. Naudin has lately been occupied in 
hybridising gourds, and his researches are 
published in the Annales des Sciences Naturelles. 

Hybrids from different species of 'insects, 
under similar circumstances, havebeen obtained ; 
as from the connection of PapUio Juriina with 
P. Janira, of Chrysomda tenea with. Chr. alni^ of 
Phalangivm cornutum with Ph. Opilio. Speci- 
fieal hybrids have been obtained in the class of 
fishes by artificial impregnation between the 
Gyprinus Carpio and Cypr. Carassias^ and be- 
tween the Cypr. Carpio and Cypr. Gibelio. In 
birds, hybrids have been bred between the gold- 
finch and canary, between the reeves and the 
common pheasant — the pheasant and tine com- 
mon fowl — ^the swan {Anas Olor^ Linn.) and the 
goose {Anas Anser, Linn.) — ^between the Tetrao 
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Tetriie and Tetrao Urogalltis — ^between tbe Cbr- 
mis Oorom 2 .Ti.diCor<GiLS CorniXf&iQ. Among Mam* 
mals, hybrids have been produced between the 
lion and tiger, the dog and wolf, the dog and 
jackal, the dog and fox, the goat and ibex, the 
horse and zebra, the zebra and ass, and the 
horse and ass; the produce of the two last 
species, as it is the most common and useful 
of hybrids, being termed fon' excellence the 
mule. 

But a fruitful connection is not only possible 
between individuals of different varieties or of 
distinct species, but also occasionally between 
animals of different genera. G-enerieal hybrids 
have thus resulted &om the union of the goat 
{Capra Svrcv>s) with the antelope {Antilope 
Rupioapra), of the stag with the cow, and of 
the bull with the sheep, notwithstanding their 
disparity of size. Among reptiles, between the 
toad {Bufo) and the fcog (Rana) ; among insects, 
between CantharU melanma and Mater niger, 
and between Melolontha agricola and Getonia 
hirta. Experiment alone can determine the 
amotmt of affinity beyond which fertilisation is 
impracticable, but at present it seems to be 
restricted to individuals belonging to genera of 
the same natural group. 

The tendency of all the natural phenomena 
relating to hybridity is to prevent its taking 
place, and when it has occurred to arrest the 
propagation of varieties so produced, and to 
limit their generative powers so as to admit 
only of reversion to the original specifie forms. 

It would seem that in most cases the fertili- 
sing particles had a specific power over the ova 
derived from the same species, or were attracted 
by them in a peculiar manner ; for the milt and 
roe of different species of fishes are not unfre- 
quently excluded in the same locality, yet hy- 
brids are not met wdth in consequence, Sp^- 
lanzani was not able to impregnate the ova of 
the fcog with the semen of the newt, nor to 
produce a fertile combination of those of the 
toad and newt; nor did the injection of the 
semen of the dog into the vagina of the cat im- 
pregnate any of her ova. 

The individuals of different species which 
produce a hybrid offepiing do not voluntarily 
copulate. The salacious mare must be blind- 
folded, or sbe will not receive the ass. The 
stallion refuses to mount the she-ass, if a mare 
be in sight. Hunter states that, when he desired 
‘ to have a she-wolf lined by some dog, she 
would not allow any dog to come near her, but 
was held while a greyhound dog lined her; 
while in conjunction she remained pretty quiei^ 
but when at liberty endeavoured to fly at the 
dog.’ Buffon reared pupi^ies of the woh^ fox, 
and dog together, to famiuanse them with each 
other ; but wheu they were in heat, the females 
of each species exhibited an insurmountable 
repugnance to the male of the others, and mor- 
tal combats ensued instead of fertile union be- 
tween the different sexes of the different species. 
{AnnaZes du Mmkwm, t. xii. p. 119.^ 

In a few exceptional eases, serving only to 
establish the rule of their infertility, specifical 
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hybrids have been known to [propagate together, 
and produce a degenerate intermediate race, 
which soon becomes extinct ; it more commonly 
happens that a hybrid is sterile, or propagates 
only with an individual of pure breed. 

On the assumption that a hybrid produced by 
two individuals of undoubtedly distinct species 
is sterile, experiments have been made on the 
breeding powers of hybrids, to determine the 
nature of doubtful species. Thus Hunter be- 
lieved that he had obtained absolute proof of 
the jackal being a dog, and to have equally 
made out the wolf to be of the same species ; 
and he then proceeds to speculate whether the 
wolf is from the jackal, or the jackal from the 
wolf; for he had obtained pups from the con- 
nection of a female hybrid jackal-dog and a 
male terrier, and between a female hybrid dog- 
wolf and a 'male greyhound; and he adds, in 
respect of the latter fact, that ‘ it would have 
equally proved the same fact if she had been 
lined either by a wolf, a dog, or one of the males 
of her own litter.’ (Hunter’s Animal Economy, 
by Owen, 8vo. p. 328.) But this assertion; 
that the fertility of a hybrid witb an individual 
of a pure breed proves the fact of the identity 
of two supposed distinct species equally with 
the production of offspring from the connection 
of hybrid with hybrid, cannot be admitted. To 
prove the identity of two supposed distinct spe- 
cies, on the assumption that the fertility of the 
hybrids from the two gives the proof required, 
it should he shown that such hybrids are fertile 
among themselves, and capable of propagating 
indefimtely an intermediate variety. Hunter’s 
celebrated experiments, however, only proved 
that two nearly allied species v^ produce a 
hybrid offspring, and that such hybrid may be 
impregnated by an individual of the pure breed ; 
but this fact illustrates the general law by 
which the reversion of the hybrid to the pure 
breed is provided for ; while, on the other hand, 
the intermixture of distinct Species is guarded 
against by the aversion of two specifically dif- 
ferent individuals to sexual union. 

Bydaxtbrus (Gr. 5 $oi>/d, and &p6pov, ajomt). 
The white swelling. The joints most subject to 
it are the knee, elbow, wrist, and anHe. It is 
distinguished from rheumatic swelling of the 
joints by a feed and wearing ;pain preceding 
the tumeffiction, and often existing for a long 
time before any enlargement of the part is 
perceptible : also by the general state of the 
habit, 

Kydatids (Or. ^darts, a ’bladder'), A term 
somewhat vaguely applied both to morbid cysts 
and true Entozoons of the order OysUca, Of 
the latter some are globular, with a tunic com- 
posed of a double albuminous membrane be- 
tween which the sporules or ova are developed. 
In the species developed in the human liver, 
the ova are detached from the internal surface, 
and it is hence termed Acephedo-cystis endogma. 
In a species infesting similar organs in the 
lower animals the ova are detached from the 
external surface, and it is called Acephcdo- 
cysMs exogena. In a higher organised genus 
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of Hydatids, a slender and more or less elon- | 
gated process is continued from tlie_ cyst, and 
terminates in an extremity provided with 
suchers and a coronet of recurred booklets, 
like the head of a tapeworm: this genus is 
termed Qystio&rcus. Another genus has nume- 
rous similarly organised appendages attached 
to the cyst, and is accordingly termed Ccenurus. 
A hydatid of the last genus is developed in the 
brain of sheep, and produces the giMy siGkn<^s 
or staggers. [Acbphalocyst.] 

Hyde or Bide. A measure of land com- 
mon in Domesday Book and old English 
charters. The derivation of the name is fanci- 
fully traced to the ancient fable (common to 
many nations) of the deceit practised by a 
colonist in acquiring from the owners so much 
land as he could cover with the hide of an 
ox, and then dividing it into strips so as to 
make it extend over a large space. Its con- 
tents are also uncertain, but are stated by some 
authorities to amount to 100 Norman or 120 
English acres. (Warner’s Hist, of Hampshire ; 
Ellis’s Introduction to Domesday.) 

Bydnooaxpus (Grr. iiSvoi/, a tuber, and 
KapTTos, fruit). Of this genus of Dangiaccm, 
one species, H. venenata, produces a fruit of 
the size of an ap]ple, covered with a brown 
velvety down. This fruit is of a very poison- 
ous character, and is used by the Cinghalese to 
poison fish, which is thereby rendered unfit for 
food. The seeds contain a considerable quan- 
tity of oil, which is used medicinally. 

Hydra (Lat.; Gr. SSpa). In Astronomy, 
one of the ancient constellations in the southern 
hemisphere. 

H-ydba,. In Mythology, a monster, which 
was said to infest the lake Lerna in Pelopon- 
nesus. According to the fahle, when one of 
its heads was cut oif, it was immediately suc- 
ceeded by another, unless the wound was cau- 
terised. Heracles is said to have destroyed 
this monster by 'the constant application of 
firebrands to the wounds as the heads were 
cut off. The term hydra is sometimes used in 
a metaphorical sense for any manifold evil. 

Hvdsa. In Zoology, this name is restricted 
to a genus of minute fresh-water Polyps. The 
term Hydrus was applied by Linnmus to a 
genus of water-snakes. 

Hydracids. Acids containing hydrogen as 
one of their essential elements; such as the 
hydrochloric acid, the hydriodic acid, &c. 

Hydrai^ogue (Gr. dSpo^oryrfs, conducting 
water). This term is generally applied to vio- 
lent cathartics, which bring away a large quan- 
tity of watery secretion from the intestines. 

Hydrangreaceae (Hydrangea, one of the 
genera, from Gr. S5ap, and liyyos, a vessel). An 
order of perigynons Exogens of the Saxifragal 
alliance, the chief marks of which are the oppo- 
site exstipulate leaves, and the distinct styles. 
Xdndley places it between Saxifragacece and 
CunoniaceeB. Some of its species are orna- 
mental, but of little utility. Hydrangea Hor- 
tensia and H.faponica are well-known decora- 
tive garden plants. 
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Hydrargo-cblorldes. Compounds of the 
bichloride of mercury with other chlorides, 
forming a class of haloid salts. 

KydrargyUite(Gr. Lat. argilla, clay). 
A name given to the native phosphate of alu- 
mina, under the erroneous idea that it consisted 
of alumina and water. 

Hydrargyrum (Gr. and Hpyvpos, 

silver). Quicksilver or mercury. 

Hydrates. Compounds containing water 
as one of their proximate elements, and in 
definite proportion. Caustic potash is a hydrate 
ofpotassa, composed of 1 equivalent of potassa 
=48, and 1 of water =9. Slaked lime, which 
is an apparently dry white powder, is a hydrate 
of litne. 

Hydraulic Hanaide. In Hydrodynamics, 
a machine put in motion by the power obtained 
fcom a fall of water applied in a particular 
manner, A cylindrical trough of tin-plate is 
fixed to a vertical axis of iron, which passes 
through the middle of a hole in the bottom of 
the cylinder, the diameter of the hole being 
somewhat greater than that of the axis, so as 
to allow the water to escape. A drum of tin- 
plate, dose above and below, is also fixed upon 
the axis, and placed within the trough ; its 
diameter being so much less than that of the 
trough that a clear cylindrical space of about 
an inch and a half in thickness is left between 
the outer circumference of the drum and the 
inner circumference of the trough; and the 
bottom of the drum is also about an inch and a 
half from the bottom of the trough. This space 
between the two bottoms is divided into com- 
partments, by diaphxtigms radiating from the 
axis to the circumference of the drum. Lito the 
space between the two cylinders water is made 
to fall from a reservoir above, through one or 
more pipes, the ends of which are bent into a 
horizontal direction, so that the water escapes 
in the direction of a tangent to a horizontal 
section of the cylinders, and impinging on the 
interior surface of the trough, communicates a 
circular motion to the machine. The water 
between the cylinders thus acquires a centri- 
fugal force, in consequence of which it presses 
against the interior surface of the trough and 
tho diaphragms on the bottom ; while, on the 
other hand, the action of gravity constantly 
tends to make it run out at the hole in the 
bottom. The moving power is measured by 
tho weight of water escaping from the supply 
pipes multiplied into tho height of tho re- 
servoir, and the useful effect by the same 
product .diminished by half the force which 
the water retains when it issues from the 
hole in the bottom of tho cylinder. 

Hydraulic Mortar. Mortar which pos- 
sesses the property of hardening under water is 
called hydraulic mortar. This property was as- 
certained by Viciit to be owing to the presence 
of day in the limestone of which the mortar 
was made ; or, in fact, to the presence of sili- 
cate of alumina in it. Yicat divided limestones 
into the pure limes, the moderately hydraulic, 
the hydraulic, and tho energetically hydraulic. 
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The first were those which were, comparatively 
speaking, pure ; the second had variable pro- 
portions of silicate of alumina present in 
the ratio of from 5 to 12 per cent. ; the third 
showed the presence of from 12 to 20 per cent, 
of the silicate ; the fonrth from 20 to 30 per 
cent. ; and the last was composed of variable 
proportions of the silicate of alumina, varying 
from 30 to 60 per cent., to carbonate of Hme 
firom 70 to 40 per cent. 

With Portland cement, which is made of 10 
parts of clay to 84 parts of limestone princi- 
pally from the chalk formation, the rate of 
setting is infl.ueneed by the degree of heat 
to which the mixture has been exposed. The 
over-burnt portions will, for instance, be slow 
in setting, but attain great hardness under 
water ; the properly burnt ;paxta will set more 
rapidly, but will not be ultimately so hard as 
the over-burnt; while the under-burnt parts* 
will set rapidly, but will not attain the same 
amount of hardness under water. The same 
thing occurs with every kind of hydraulic hme 
to a greater or less extent. [Boston ; Cement.] 
Kydraulio Xtam or Water Ram. An 
ingenious hydraulic machine for raising water 
by means of its own impulse. The principle 
of its action and the mechanism o its con- 
struction may be described as follows : — 

The water arriving at A from the reservoir 
with the velocity due to the height of the fall 
passes along the pipe A B, which should have 
an inclination of at least an inch for every two 
yards, escapes through an orifice 0, which may 
be shut at pleasure by means of a valve, A 
reservoir F filled with air is attached by means 
of a cylinder, abed, to the pipe A B D ; in the 
middle of the bottom of tbe reservoir F is a 
circular orifice, to which there is adapted a 
short cylindrical tube, of which the extremity 



E is also furnished with a valve. Another 
valve S serves to supply the air to the space 
comprised between the cylinder abed and 
the tube E. GIH is an ascensional tube 
rising from the reservoir F, The water 
which escapes at 0 is carried off by the waste 
pipe KL. 

The form of this apparatus (or perhaps its 
mode of aetionj suggested the name it has re- 
ceived, The pipe AB C is called the body of 
the ram ; and the extremity, where the valves 
and the reservoir F are placed, is called its 
head. Both valves D and E are formed of 
hollow balls supported on muzzles, and of such 
a thickness of metal that they weigh about 
'twice as much as the quantity of water wHeh 
they displace. 
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"We may now consider the effects of the en- 
gine when in action. The water flowing through 
Sie orifice C acquires the velocity due to the 
height of the fall, and raises the ball D from 
its support till it comes to the orifice 0 ; the 
extremity of this orifice is covered with leather, 
or with cloth filled with pitch, so that when 
the ball is applied to it the passage of the 
water is effectually prevented. As soon as this 
orifice is closed, the water raises the ball E 
which had shut the orifice of the reservoir F ; 
and a portion of it introduces itself into this 
reservoir, and into the pipe G-IH. It thus 
loses the velocity which it had when the orifice 
C was shut, and the balls D and E faU down 
in consequence, the one on its support, and the 
other on the orifice at E. "When this takes 
place, everything is in the same state in which 
it was at first. The water begins again to flow 
through the orifice C ; the valve D is again 
shut ; and the same effects are repeated in an 
interval of time which, for the same ram, 
undergoes little variation. 

As often as the impulse is renewed, a quantity 
of water is forced up into the reservoir F and 
the tube H ; and as it is prevented from re- 
turning by the action of the valve, it must 
necessarily be delivered at ths extrexaity of H, 
The use of the air-vessel F is. to keep up a 
continuous motion of the ascending column of 
wntOT. The communication with the external 
atmosphere being cut off, the air within F is 
compressed by a force proportional to the 
heignt of the surface of the water in H above 
its surface in F ; and, this compressed air act- 
ing by its elasticity on the water maintains 
a continuous flow through H. The air-vessel, 
however, though ii assists the action of the 
ram, is not an essential part of it ; the con- 
tinuity of the discharge of water may be 
effected by means of two or more rams, of 
which the ascensional pipes Q- 1 H all terminate 
in a single branch, On this principle works 
have been erected at Marly, in France, which 
raise water in a continuous jet to the height 
of 57 metres, or 187 English feet. 

As the ascending column *of water communi- 
cates with the air in the reservoir F, this would 
soon be exhausted if a fresh portion of air were 
not introduced at each stroke of the ram,. The 
little tube S, which is atoppedby avalve opening 
inwards, serves for this purpose. At the in- 
stant when the orifice C is closed a recoil takea 
place, by which the water is thrown bade from 
the head of the ram towards the cistern ; and a 
partial vacuum being thus produced within the 
cylinder abed, the pressure of the external 
atmosphere forces open the valve ip the canal 
S, and a portion (ff air enters the cylinder, 
whence it is driven into the reservoir, excepting 
the small part of it which lodges in the spaoe 
between the cylinder abed and the tube E, 
(Hachette, li^aiU des Machines,,'^ 

The invention of the hydrapne ram, at least 
in the improved form here described, belongs 
to Montgolfier of Montpelier, A machine, 
however, on the same principle had previously 
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■been suggested, and even erected at Chester, ' 
by our countryman, Mr. Whitehurst, hut much 
less perfect in its mode of action ; for the ori- 
fice C, instead of being opened and shut by the 
action of the water itself, required to be opened 
and shut by the hand by means of a stop-cock. 
Owing to this circumstance, "Whitehurst’s ma- 
chine was of little utility, and appears to have 
soon been entirely forgotten. 

Hydraulics. That branch of Natural 
Philosophy which treats of the motions of 
liquids, the laws by which they are regulated, and 
the effects which they produce. By some authors, 
the term hydrodynamics is usually applied to 
the gener^ science of the motion of flui^; 
while hydraulics is more particularly applied 
to the art of conducting, raising, and confining 
water, and to the construction of water works. 
This latter signification appears to be the most 
consistent with the derivation of the words, 
though it is hard to draw the line between the 
two branches of the subject in practice. 

There is no part of mechanical science which 
offers greater djfifienlties to the mathematiei^, 
or where the results of theoretical ohservatiou 
present so little agreement with experience. 
This arises from the excessively complicated 
nature of the movements which take place 
amongst the particles of a liquid mass when 
its equilibrium has been disturbed, and also 
partly from the great number of the disturbing 
causes by which those movements are effected. 

The first and principal problem of hydraulics 
is to determine the velocity with which a liquid 
flows through an aperture in the bottom, or 
sides, of a containing vessel. In 
order to discover the law of this 
Ai m velocity, let ABOB (fig. 1) be a 
^ g vessel filled with water to the height 
EP, and let 0 be a very small open- 
ing in the side of the vessel ; while 
® ^ the water stands at E F, it will issue 

from 0 with a certain velocity de- 
^ pending upon the height of E F 
above 0. Let it, therefore, be proposed to de- 
termine to what height Q-H the vessel must be 
filled in order that the velocity of efflux through 
0 may be doubled. From the principles of 
hydrostatics it is shown that the force urging 
a pandde of the fluid at 0, through the orifice, 
is the pressure due to the height of the vertical 
column above 0. Now we may consider, in 
the first place, that when the. velocity of a 
particle in motion is doubled, the momentum, 
or moving force, must also be doubled ; and, 
in the second place, if the velocity of efflux is 
doubled, the number of particles that wiE be 
put in motion in the sanae space of time will 
also be doubled; and consequently the momen- 
tum or moving force also must be doubled on 
this account. Hence, when the velocity of the 
disdbai^e through O is doubled, the moving 
force, which in the.present case is the pressure, 
must be quadrupled. But the pressure is pro- 
portional to the height of the fluid above 0, 
nenoe the height must be quadrupled. By the 
same process of reasoning, we conclude that to 
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>htain a threefold velocity, a ninefold depth 
would be necessary, and so on ; and generally 
that the depths must increase as rapidly as the 
squares of the velocities ; or, in other words, 
the velocities are proportional to the square 
roots of the depths of the orifice below the sur- 
face of the liquid in the vessel. 

By means of this law, the absolute velocity 
with which water issues from an orifice at any 
depth under the surface may be ascertained, 
provided we can determine the velocity for any 
particular depth. Now, if we suppose the 
orifice 0 to he on a level with the surface of 
the liquid, or if we suppose 0 to be in the 
bottom of the vessel covered with an infinitely 
thin^ film, there would be no pressure on a 
particle at 0, which, therefore, would drop out 
merely by the effect of its own weight, and 
consequently with the velocity of a heavy body 
beginning to fall. But the velocity of a falling 
body is proportional to the square root of the 
height from which it has faUen; therefore, 
since it hss been shown that the velocity of 
discharge through an orifice is proportional also 
to the square root of the height of the liquid 
above the orifice, and that the two velocities 
are the same in one particular case, it follows 
that they must be the same in all cases ; and 
hence we have this important theorem, ‘ That 
the velocity with which a liquid issues from an 
infinitely small orifice in the bottom or side of 
a vessel that is kept full, is equal to that which 
a heavy body would acquire by falling from 
the level of the surface to the letel of the orifice.’ 

Several consequences follow immediately from 
this fundament^ tlieorem. In the first place, 
if the aperture be enlarged, each particle of 
the liquid presenting itself there will escape 
with the same celerity ; and hence the quantity 
of water that issues through an orifice is as the 
area of the section multiplied by the square 
root of the depth. Again, if the water bo 
thrown up in a perpendicular jet, it ought to 
ascend to the height of the reservoir; or if 
several orifices be made in the same vessel, 
each presented upwards, the jets escaping from 
each of them would all rise to the same heiglit. 
But by reason of the resistance of the air, the 
friction on the sides of the orifice, the mutual 
cohesion of the liquid particles which impedes 
their separation and esctipe, and the action of 
the opposing currents formed in the interior of 
the liquid, these conclusions must be received 
with considerable modifications. The effects 
of the disturbing causes can only be determined 
by a comparison with experiment. 

Water issuing through a hole, or pipe, in the 
side of a vessel kept full, like other projecfilcs 
when the resistance of the air is supposed to' 
be withdrawn, describes a parabola in a ver- 
tical plane. Let A BOB (fig. 2) be a cylin- 
drical vessel filled with water, and E an orifice 
in its side ; the water will be projected from B 
with a velocity that would carry it IiorLaontally 
through double the space B E in the same 
time in which a body falls from B to E. But 
from the instant it escapes at E it begins to 
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descend ^ith an accelerated motion to the levd 
of D C, 'while it continues its tmifomi horizontal 
flight, and thus describes a parabola meeting 
„ the ground in P. Now by 

the theory of projectiles 
the vdodty of a body 
moTing in a parabola is 
equal to that which is ac- 
quired by a body falling 
^ough half the parameter 
of the diameter, and it 
has been shown that the 
velocity at !E is equal to 2 B P ; therefore the 
^rectx^ passes through B, and consequently 
4 BBxE 0*=0^. On BO, as a diameter, 
let there be described a semicircle BLC: 
then BExECbb-EIi^, and consequently 
CP*«=4EE», whence OP=2 EE, The horn- 
zontal range is, therefore, the greatest when the 
aperture is at P in the middle of B 0, and is 
then equal to 0 Q, which in its turn is equal to 
2 F M, or to the altitude BO. In aU othq 
eases there are two apertures E and Q equi- 
distant fsom F which give the same range, for 
by the nature of the circle there are two equal 
ordinates, E L and Q- N, 

There is a circumstance connected with ^e 
efiuz of a liquid through an ordflce whi^ 
requires particular attention. ‘While the Liquid 
vti- « is flowing out in this manner, the 
* particles continue to descend^ in 
vertical lines till they reach with* 
in a short distance of the orifice, as 
at OD (fig. 8), when those not 
immediately a'bove it change the 
direction of their motion, and spj^roach the 
orifice with very different obliquities, con- 
verging as it were to a centre, the posi- 
tion of which is somewhat without the orifiq. 
In consequence of this tendency, the v^ 
of water as it issues out is contracted, its 
breadth st m,n being less than width of 
the orifice. The contraction of jet was^ first 
observed by Sir Isaac Newton, who gave it the 
name of the~^ma contraeia, or the contracted 
vein of the liquid. The distance fiom the 
orifice at which the contraction is the greatest 
depends, in some degree, on the dimensions of 
the orifiee’ itself; and it is equal to about half 
the diameter when the orifiee is circular and 
small. The consequence of this contraction is 
that the discharge of water &om a containing 
vessel is not so great as would be givm by 
theory; but is r^uced by the proportion of 
the breadth of the vein where the contraction 
is greatestj to that of the orifice. According 
to Newton this proportion is as 6 to 7 nearly, 
and according to Bossut as fi to 8 ; but these 
figures would raquire to be altered according 
to circumstances that might occur in practice. 

As the same quantity of liquid must evidently 
pass through the orifice and the contracted vein 
in the same interval of time, it follows that the 
velocity at the latter point must be greater; 
and by applying the theorem respecting the 
velocity of disehaige, it is the velocity of the 
contracted vein that must be regarded. 
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I It is found that if a short tube, about one or 
! two inches long, is inserted in the vessel, and 
the water be aXfowed to flow through this tube, 
the contraction of the vein may be consider- 
ably diminished, and the quantity of water dis- 
charged through the tube is much greater in 
the same time than through an orifice of equal 
diameter. Centura found that the discharge 
through* a smooth hole in the bottom of a 
reservoir of tin amounted to 64 quarts in 100 
seconds ; a short pi^ of the same diameter of 
the hole being applied to the bottom of the 
reservoir, so as to be fiat 
and even with it, the dis- 
charge was augmented to 
82 quarts in the same time ; 
and on giving the bottom of 
the vessel the form here re- 
presented, leaving the orifice at A the same as 
before, the discharge was increased to 92 quarts. 
By enlarging the lower end of the pipe and 
giving it a curvature^ as B, the quantity of 
water delivered in the same time received a still 
further augmentation: such additional pipes 
are called adjutages. 

The velocity and other circumstances relative 
to the motion of water in conduit pipes, and in 
open canals and rivers, cannot be aceuratfdy 
determined from any abstract theoretical prin- 
ciples; but very numerous azperiments have 
been made on we subject, fiom which results 
have been deduced of great value in directing 
the practice of the engineer. When water flows 
&om a reservoir in horizontal pipes of the same 
diameter, the discharges made xa equal times 
are nearly in the inverse ratio of the square 
roots of the lengths. But this rule applies 
within limits are not very extended, and 
is not admissible with respect to long pipes; 
and, according to M. Bar^, it requires to be 
modified fording to the nature and the state 
of the pipe. It was found by Bossut that 
water has its vtiocity diminished eight times 
in passing throng a tube of one inch in 
diameter and 204 JEeet long. In order to obtain 
the greatest discharge firom a pipe, it is necessary 
that the inside should be smooth, the width 
unifbrm, and sudden changes of direction be 
avoided. The want of evenness of surfikoe 
impedes the motion of the fluid, which is far- 
ther obstructed ‘by any sudden changes in the 
direction, or the rate of flow. Whether the 
pipe or channel be contracted or enlarged, 
the change is always attended w^ a propor- 
tionate loss of velocity. Any sharp flexure of 
the pipe or conduit wfll occasion a still greater 
waste of the moving force. It has been found 
that a curvilinear pipe dischaiged less water 
than a rectilinear one of the same length ; and 
that when the flexures are vertical the quantily is 
less than when they are horizonttd. When alarge 
pipe has a number of contrary flexures, the ^ 
sometimes mixes with the water and occupies 
the highest parts of those flexures, by which 
means the veLocdly of the fluid is greatly re- 
tarded, and the quantity discharged greatly di- 
minished. The ancient Bomans appear to havs 
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been amre of this fact, as they proYided escapes 
for the air that might be brought down in their 
aqueduct bridges of Lyons and elsewhere.^ 

When liquids flow through very small orifices, 
or capillary tubes, the resistance is greatly 
augmented, and the rules that apply to orifices ' 
or pipes of considerable diameter no longer , 
hold good. In this ease the velocity depends 
very considerably on the temperature of the, 
fluid. Thus pure water at a temperature near | 
the boiling point, is found to flow through a 
capillary tube flve times faster than when the 
temperature is near the freezing point. Al- ' 
eohol is found to flow six times faster than 
before, when the temperature is raised to 124®. 
Q,uicksilver is less affected, but it is found to . 
endure heat through a wider range. | 

With respect to water running in open chan- 
nels or in rivers, the resisting forces are so , 
numerous, and of so irregular a nature, that 
it is diffeult to attempt to deduce their effects 
from any general principles. In all cases the 
velocity is increased by the depth of the stream, 
and of the declivity over which it runs up to a cer- 
tain limit, i.e. till the resistance, which increases 
with the velocity, becomes equal to the accele- 
ration, when the motion of the stream becomes 
uniform. The resistance, of course, depends a 
great deal upon the evenness of the bottom and 
side-s of the channel, which has lately been 
ascertained by the researches of Bazin to be a 
very important element in the calculations of 
the yield of such a mode of conveying water. 
The greatest velocity of a river is at the surface 
and in the middle of the stream, from whi(fii 
it diminishes towards the sides and bottom, 
where it is the least. It has been found by 
experiment that if from the square root of the 
velocity at the surface in the middle of the 
stream, expressed in inches per second, unity 
be subtracted, the square of the remainder will 
be the velocity per second of the water at the 
bottom. Thus let ^;=the velocity at the surface 
in the middle of the stream, then the bottom 
velocity will be expressed by 

It has also been found, by experiment, that the 
mean velocity (or that with which, were the 
whole stream to move, the discharge would he 
the same as the real discharge) is equal to half 
the sum of the greater and less velocities, as 
computed by the above formula. The mean 
velocity is therefore 

3 

These formulae are deduced from the erperiments 
of Du Buat. (Playfair’s Memmts of Naturcd 
ThUos(yphy.) 

When the sections of a river vary, the quan- 
tity of water remaining the same, the mean 
velocities are inversely as the areas of the 
sections; but when the river receives a per- 
manent addition, the velocity is immediately 
increased. The effect of this is to augment 
the action on the sides and bottom, in conse- 
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quence of which the width is augmented, and 
sometimes, though more rarely, the depth. 
This increase of width, by multiplying the 
points of resistance, again reduces the velocity 
till an equilibrium is established between the 
velocity and resistance ; after which the bed of 
the river becomes as nearly permanent as the 
conditions of the flow of water will allow it to 
be. [RrvBJB.] 

The determination of the force with which a 
liquid in motion strikes a solid at rest, and the 
force necessary to propel a solid immersed in 
a liquid, is another important branch of the 
science of Hydraulics, though the name will 
hardly apply to it. Of the general principles 
hitherto deduced from theory, there are, how- 
ever, only a few which afford a tolerable ap- 

E roximation to the results of experiment. The 
»ce of a stream must be regarded as com- 
pounded of the force of each particle, and of 
the number of particles that strike the object 
in a given time. Now, the force of each par- 
ticle is proportional to the velocity with which 
it impinges ; and the number of particles that 
strike in a given time is also proportional to 
the velocity of the stream, supposing its section 
to remain the same ; hence the whole force of 
the stream is as the square of the velocity. 
It follows that if the plane struck by the stream 
be itself in motion, the impulse will he as the 
^uare of the differences of their velocities ; and 
if a stream strike obliquely upon a plane, its 
force is less than if it struck directly in the 
same ^lane in the ratio of the cube of the sine 
of obuquity to the cube of the radius. But it 
would appear from experiment that this last 
consequence only holds true when the angle of 
inclination is greater than 60°. It might seem 
(and it is agreeable to theory to suppose) that 
a plane moving against a liquid at rest with a 
certain velocity, would receive the same im- 
pulse as if the liquid were to move with that 
velocity, and the plane to remain at rest. 
This, however, is not confirmed by experience, 
which proves that the resistance of a liquid to 
a body in motion is considerably less than the 
percussion of the liquid moving with the same 
velocity against the body at rest The differ- 
ence arises from the action of the liquid on the 
hinder part of the moving body, by which the 
resistance is in some degree counteracted; 
but the resistance depends very materially on 
the figure of the body, and the relation of its 
length to its breadth. A conical-shaped body, 
when its length is considerable, is more easily 
drawn through the water with its broad than 
with its narrow end forwards. In general it 
is found that whatever tends to diminish the 
adhesion of the body to the liquid, tends also 
to diminish the resistance. A wedge, which 
has its sides rubbed with grease, is found to 
move more freely through tfe water timn if it 
were presented in its natural state ; hence the 
great advantage of coating a ship’s bottom 
with copper. [Rbsistancb.] 

The following are some of the best works 
on the subject: Belidor, Arch'ieoiufv My- 
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dratdigue ; Frisi, Ojpera Omnia ; Bossut, Ttaith 
d Hydrodynamiqvs ; Du Buat, JPHnoijoes dJSy- 
dravMqm% Prouy, Nowvelle Architecture JSy’- 
drauligue\ Bhherches PhyHoo'‘Mathkmatiques 
sur la ThAorie des Eaiue QouTant^\ IsTavier, 
Hksumi des Legons donnks d VEgoIc Poly- 
technique ; Baccolta dei Autori Italiani che 
hannotrattatosurVAcque Correnie\ D’Aubris- 
son’s TraiU dHydrautique ; Eytelwein, jSand- 
buch der Mechamik ; Leslie ; Young; Robison ; 
Lardner’s Treatises on Hydraidics \ Nicholson’s 
translation of Yenturi’s Tracts ; &e. &c. A 
more complete list of the bibliography on 
this subject -will be found in the tract upon 
Hydraulic Engineering in "Weale’s Series, by 
G-. R. Burnell. 

. Kydxldes. Compounds of hydrogen mth 
other elements or radacaJs. 

Hydrlodio jOucld. A gaseous compound 
of hydrogen and iodine, obtained by the mutual 
decomposition of iodide of phosphorus and 
Trater. It is composed of 126 iodine + 1 hy- 
drogen ; and its equivalent, therefore, is 127. 
The specific gravity of this gas is 4*4. It is 
rapidly absorbed by -vrater, furnishing a sour 
dense liquid, v^hich becomes brown by exposure 
to air, in consequence of the evolution of a 
little iodine. It is decomposed by chlorine, 
which abstracts the hydrogen to form hydro- 
chloric acid, and sots the iodine free. 

Hydrobrotnlc Acid. A gaseous acid 
composed of 78 bromine + 1 hy^gen. It is 
obtained by the mutual decomposition of bro- 
mide of phosphorus and water. 

Hydrocarbons. Compounds of carbon 
and hydrogen. These combinations are nume- 
rous, and form a variety of important gaseous, 
liquid, and solid products, the composition and 
characters of which are stated under other 
heads. Marsh gas and olefiant gas may be 
cited as instances of’gaseous, oU of turpentine 
and benzole of liquid^ and naphthaline and 
paraffin of solid hydrocarbons. 

Hydrocardla. Dropsy of the pericardium. 

Hydrocele (Gr. USotp, and a tumcwr), 
A collection of watery or serous fluid in the 
tunica vaginalis testis. 

Bydrocepbalus (Gr. f!5o>p, and 
the head)^ Dropsy of the hrain, or water in 
the head. The acute form of this disease is 
almost confined to childhood ; it is marked by 
febrile symptoms, pain of the head, and in 
very young children enlargement of it. The 
eyes are irregularly directed and the pupil 
dilated. The eyes are not perfectly closed in 
sleep, and there appears a degree of delirium, 
as far as can be ju^ed of in children; coma, 
convulsions, and paralysis are frequent conse- 
quences. j?he ventricles of the brain are the 
chief seat of the watery accumulation. Bleed- 
ing from the temporal artery or ju^ar vein, 
cold applications to the head, and brisk purga- 
tives with calomel, are the leading remedies. 

Hydrocbartdaceae (Hydrocmaris, one of 
the genera). A natural order of floating 
Endogens of the Hydral alliance, inhabiting 
Europe and some other places, known by their 
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tripetaloideous flowers with an inferior ovary. 
They agree with Almnaceo in habit and in 
want of albumen, but differ in their carpels 
being definite in number. .They are not of any 
known use, but many of the species are hand- 
some when in flower. 

Hydrocblorle Acid (Gr. and 
pale). A gaseous compound of 1 atom of 
chlorine = 36, and 1 atom of hydrogen « 1 ; 
the equivalent, therefore, of the hydrochloric 
acid is 87. [Muriatic Aoin.] 

Hydrooorisse (Gr. fiSeop, and Kopis, a bug). 
The name of a tribe of Hemipterans, inelnding 
the water-bugs ; these differ firom the GeocoriseSt 
or land-bugs, in having minute anteimse inserted 
beneath the eyes. This tribe includes the 
water-scorpions {Nepidm) and the boat-men 
{Botonectidee). 

Bydrocotyle (Gr. ffSwp, and Kor-6\% a 
cavity). A curious little native XJmbeUifer, 
sometimes called Pennywort, remarkable for 
its ronnd peltate leaves. It is reputed to be 
injurious to sheep, but probably without just 
cause, the marshy situations in which it grows 
being far more inimical to these animals. 

Hydrocyanic Acid (Qr. £^$wp, and Kiavos, 
blue). This noxious compound was first dis- 
covered by Scheele in 1782. and was called 
Pntssie aaid, but its real nature was not under- 
stood till the discovery of cyanogen by Gay 
Lussae in 1815, Its ultimate components are 
2 atoms of carbon, 1 of nitrogen, and 1 of hy- 
drogen. It is obtained by gently heating in 
a small retort a mixture of 3 parts of cyanide 
of mercury and 2 of hydrochloric acid. The 
evolved vapours should be passed through a 
tube containing framents of marble, in order 
to absorb any by&ochloric acid that may 
chance to distil over, and ultimately condensed 
in a receiver immersed in a freezing mixture. 
The hydrocyanic acid is a colourless liquid, 
having a strong odour resembling that of bitter 
almonds ; its specific gravity at 45° is 0’7. It 
boils at 80°, and freezes at 0°. Dissolved in a 
large quantity of water, it imparts to it the 
smell and taste of the laurel or bitter almond 
water ; it is intensely poisonous — ^less than a 
grain of it has destroyed the life of an adult in 
twenty minutes. Largely diluted with water it 
is used in medicine as a sedative, and externally 
in chronic skin diseases. The dilute hydro- 
cyanic, acid of the London Pharmacopceia con- 
tains 2 per cent, of the real acid, and that sold 
under the name of Scheele’s acid contains 
about 5 per cent. Of this> if not further 
diluted, from twenty to thirty drops wonld 
generally stiffi.ce to destroy the life of an adnlt. 
The antidotes to be used in cases of poisoning 
by this acid are chlorine, ammonia, cold af- 
fusion, and artificial respiration. (Taylor On 
Poisons.) 

HydrodynamloB (Gr. I!8wp, and h-bvafin, 
power). The science that applies the princi- 
ples of dynamics to determine the conditions 
of motion, or rest, upon fluid bodies. It is 
tisually divided into two brandies; namely, 
hydrostatics^ which explains the laws of the 
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equilibrium, pressure, and cohesion of fluids ; 
and hydraidics, which explains the laws of 
their motion, together with the principles of 
the machines in which they are chiefly con- 
cerned, Though the term hydrodynamics is 
sometimes applied generally to fluids of all 
kinds, if is more usually confined to the 
non-elastic or incompressible fluids, su<^ as 
water, mercury, &c. ; in which case the science 
which treats of the equilibrium of the com- 
pressible and elastic fluids, like the air, is 
called derostatics^ and that which treats of their 
motion is called pneumatics. 

Hydrodynamics, though a science of immense 
importance in its application to the various 
purposes of life, was not cultivated to any 
extent by the ancient^, all their knowledge of 
the doctrine of fluids being limited to a few 
propositions regarding the pressure and equi- 
librium of water. Archimedes, indeed, estab- 
lished the general principles which serve as the 
foundations of hydrostatics in his treatise De 
Insideniihua Mumkdo (irepl rSiv tldari i^iera- 
fieyoov ) ; and Ctesibius and Hero, who flourished 
at Alexandria about 120 years after Christ, 
invented the pump of compression, the siphon 
and the forcing pump, unless the siphon is to 
be considered a much more ancient invention, 
for the Egyptian hieroglyphics contain very 
correct representations of this instrument^ and 
the Roman aqueducts of about 70 s. c. display 
the knowledge of the ancients in this matter. 
Julius Frontinus, who was inspector of the 
public fountains at Rome, in the time of Nerva 
and Trajan, wrote a work on the Roman aque- 
ducts, and on the modes of distributing water 
then in use } but he appears to have b^n un- 
acquainted with Ihe law of the velocities of 
running waters depending on their depth. 
The first known modem treatise on Hytoo- 
dynamics was published, in 1639, by CasteUi, 
a disciple of G-alileo, under the title of JDella 
Miswra delV Aequo Correntii and it contains a 
satisfactory explanation of various phenomena 
in the motion of fluids. Torricelli discovered 
the important property that the velocities of 
fluids, issuing through an orifice, is as the 
square roots of the pressure ; Marriotte, in his 
TraiU du Mouvemmt des Eaux, employed the 
principle of Torricelli, and explained the dis- 
crepancy between theory and observation by 
ascribing it to the retardation of the ^water’s 
velocity arising from friction. Guglielmini 
was the first who treated of the motion of 
water in rivers and open channels. The sub- 
ject of the oscillation of waves, one of the most 
difficult in the whole science, was first investi- 
gated by Sir Isaac Newton, who determined 
the duration of the oscillations, and thence 
concluded that the velocities of waves foimed 
on the surface of water are in the subduplicate 
ratio of their size. He was also the first who 
observed the contraction in the vein of a fluid 
issuing through an orifice, and he regarded 
the coatmoted section as the true orifice, by 
which the theory of the escape of water was 
rendered more conformable to experience. The 
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Bydrodynamica of Daniel Bernouilli was pub- 
lished in 1738. His theory of the motion of 
fluids consists in supposing, firstly, that tho 
surface of a fluid in a vessel, while emptying 
itself by an orifice, remains unchanged, and 
always horizontal ; and, secondly, that if the 
fluid may bo conceived to be dirided into an 
infinite number of horizontal strata, all tlie 
stara,ta remain parallel, and descend vertically, 
with velocities inversely proportional to their 
breadth, or to the horizontal sections of their 
reservoirs. From these suppositions, and by 
means of the application of the principle of 
the conservation of living forces, he obtained 
solutions of tho principal problems of hydro- 
dynamics. The mathematical theory of the 
nature of fluids was further investigated by 
John Bernoulli, Maclaurin, and the cele- 
brated D’Alembert, the latter of whom placed 
it in an entirely new light by the application 
of Euler’s doctrine of partial aiffierenees. Ono 
of the best treatises on hydrodynamics whieli 
we possess, is that of the Abb6 Bossut, in 
which are given the results of a very exten- 
sive set of experiments, performed with great 
judgment and accuracy. Similar and more 
extensively varied experiments were after- 
wards undertaken by Du Buat, whoso Prineiyvs 
^Bydraulique, in three volumes, contains a 
theory founded upon the results thiis 
tainea. Du Buat was the first who ascer- 
tained the effect of heat in increasing the 
fluidity of bodies ho experimented upon. 
Among the other researches more recently 
undertaken for the purpose of throwing light 
upon this difficult and interesting subject, wo 
may mention those of Prouy, Coulomb, Eytel- 
wein of Berlin, Bidoni of Turin, Sabatier, 
Poncelet, Lesbros, Morin, George Rennie, 
Jardine of Edinburgh, Darcy, Belanger, Bazin, 
&c. From tho four last-named authors, some 
valuable results with respect to the flow of 
water in pipes may be derived; Poncelet, 
Desbr^, and Morin principally turned their 
attention to tho effect of various orifices upon 
the rate of discharge of water in channels. 

The analytical theoiy of hydrodynamics 
resolves itself into the integration of equations 
of practical differonccs, a branch of the cal- 
culus which we owo to Euler, who gtive the 
general fomulm for tho motion of fluids, 
founded on the laws of their equilibrium, and 
thus reduced the whole question of the me- 
chanics of fluid bodies to a simple one of 
analysis. If these formul© could be inte- 
grated, we should be able to determine com- 
pletely, in every case, all the circumstances 
of the motion and action of a fluid subjected 
to the influences of any forces whatever ; but 
such is the difficulty of tho subject, that tho 
integration, except in a few limited cases, has 
hitherto resisted the efforts of the greatest 
mathematicians. Lagrange, in his Mkaniqm 
Ancdyiiqtie, had deduced the analytical formul© 
of the motion of fluids from the principle of 
vertical velocities, and thus shown that dy- 
I namics and hydrodynamics are only branches 
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of one great principle, and results, as it were, 
of a single general formula. Laplace, in Ms 
Mkanigue Celeste, lias also given the general 
equations of hydrodynamics, and applied them 
to the questions of the figure of the earth, and 
of the tides. Since the days of those illustrious 
mathematicians, the theory has been illustrated, 
with reference to application to particular cases, 
by Poisson, Cauchy, Navier, Challis, Belanger, 
weisbach, and others; but it cannot be said 
to have received any particular extension. 
Treatises on Hydrodynamics are very numerous. 
Besides the works of Lagrange and Laplace, 
and the others mentioned, we would refer the 
student toBossut’s^Zjrci^ro^^ywamg'ite; Poisson’s 
Mkcani^’, Moseley’s Elementary Treatise on 
Hydrostatics and HydrodynaTmes ; Jamieson’s 
Mechanics of Fluids, &e. [Hydeostatios and 
Hydeaulios.] 

Bydrofliiorlc Acid. A Mghly corrosive 
and very volatile liquid, obtained by distilling 
in leaden or silver vessels a mixture of 1 part 
of pure fluor spar in fine powder with 2 of sul- 
phuric acid. This compound acts vehemently 
upon glass and all silicious combinations ; it is 
a compound of 19 fluorine + 1 hydrogen : = 20 
hydrofluoric acid. 

Bydrogren (Or. SSa>p, and yevpdoj, 1 gene- 
rate). This important element is only known 
to us in the gaseous or permanently elastic form. 
It was formerly called inflammable air, and was 
sometimes considered as Identical with phlogis- 
ton, or the matter of heat. It is usually pro- 
cured by the action of sulphuric acid and zinc 
or iron upon water, or by passing the vapour of 
water over red-hot iron. Pure hydrogen is a 
colourless, tasteless, and inodorous gas. 100 
cubic inches at mean temperature and pressure 
weigh 2-13 grains; so that its specific gravity 
compared with air is as 67 to 1,000, and it is 
exactly 16 times lighter than oxygen. It is 
therefore the lightest known form of matter, 
being 14*4 times lighter than air, and 11,000 
times lighter than water. It burns in contact 
with air with a pale flame ; and when mixed 
with three or four times its volume of air, or 
with half its volume of pure oxygen, and in- 
flamed,. it bums rapidly, and in the latter case 
with violent explosion. The only product of 
this combustion is wat&r, wMch is thus shown 
to consist of 1 part by weight of hydrogen with 

8 of oxygen ; so that npon tMs datum the num- 
ber 8 becomes the equivalent of oxygen, and 

9 that of water. Hydrogen is not absorbed 
by water, and animals soon die when confined 
in it 

Bydrogrrapliy (Gr. SBap, and ypdpu, 1 
write'). The description of the waters wHch 
exist at the surface of the earth, particularly 
with reference to the bearings of the coasts, 
the depths, currents, and other circumstauces 
required to be known for the pujrposes of navi- 
gation. This term implies the same thing with 
regard to the sea that jgeography implies with 
regard to the land. Hydrographical charts or 
maps are projections of some part of the ocean, 
in which the meridians, parallels, &e.r with 
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the coasts, capes, rocks, shallows, &c., are laid 
down for the uses of navigation. 

Bydrogrurets or Bydmrets. Compounds 
of hydrogen with metals, &c. The term hydride 
is sometimes similarly used. 

By droleaoese (Hydrolea, one of the genera), 
A small group of Monopetalous Exogens, now 
induded in HydrophyUacece. 

Bydrolite (Gr. CfSeup, water; Kldos, a stone). 
A name given to Gmelinite (Soda Ohabazite), 
as containing a large quantity of water. It is 
a silicate of alumina, iron, and potash, con- 
taining nearly twenty per cent, of water, and 
has been found in tihe amygdaloidal rocks of 
Antrim in Ireland. 

Bydrologry (Gr. 05wp, and xSyos). The 
part of the general science of Physical Geo- 
graphy that relates to the phenomena of water 
in the liquid form. 

The principal part of the water on the 
globe occupies a large depression of the surface, 
and is denominated the Oobast. Different 
parts of it are known as the PAcme, the 
ATiAJbTTic, the Indijln, the Ascnc, and the 
Aittaeotic Oceans. The rest of the surface 
rises above the level of the ocean, or if de- 
pressed is occupied by waters that do not 
connect with the great body of the ocean. 

The form of the land, or in other words the 
form of the line of intersection of the surfiice of 
the ocean with the land, is extremely irregular, 
the water entering the land at numerous re- 
cesses and the land projecting into the water by 
various promoutories. The former are called 
Lsuand Seas, Guxes, or Bats, according to the 
extent to wMch the water is land-locked. The 
waters reposing in hollows within the land are 
called Laxes, and the waters running along the 
surface to enter the ocean or the lakes or be 
lost in plains are called Bivbbs. The rivers 
connect with each other, and form large and 
definite Riveb Systems, draining definite tracts 
of land. 

The grand phenomena of the ocean include 
the re^ar and Ctjebbnts which affect 

it, the "WiirDS and Stoems which disturb it ; 
its temperature, depth, and mineral contents. 
The phenomena of fresh water actually on the 
surface are quite distinct ; and the phenomena 
of water in the atmosphere, including the 
felling and distribution of rain, belong to 
Meteoeoeogt, another department of Phy- 
sical Geography. 

Few things connected with, the laws of mat- 
ter and their visible results on the earth are 
more striking than those which belong to the 
circulation of water around and through the 
earth. The warm air that floats above the 
surface of the ocean is constantly raising 
vapour, with which the atmosphere is charged 
to the extent of at least four parts out of five, 
being ready to give it off at the slightest change 
of temperature. When the air in this state 
impinges upon laud, it becomes either more 
heated and therefore more absorbent (the 
additional supply being readily obtained), or 
chilled and less absorbent, and in a condition 
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to deposit moisttu'e as rain. Thus on all high | 
grounds, 'which are necessarily colder than the 
lowlands in the same latitude, and on all cooler 
latitudes to which clouds are drifted, there is 
occasional rain, often very heavy and continuous 
over large tracts. The rain that thus falls is 
partly, no doubt, reabsorbed into the air, or is 
used in the production of vegetable and animal 
tissue. A great part> however, runs along the 
earth’s surface in streams and rivers, circulating 
at the surface visibly, and the rest enters the 
strata, pervades them, and passes through them 
invisibly from place to place, coming out again 
in spnngs, and completing another circulation | 
out of sight. 

The influence of water is felt everywhere, | 
and all the phenomena of structure observable 
in rocks of every kind are influenced by this 
complete and never-ceasing circulation. 

Hydrology is thus a d^artment of great 
importance and interest.^ The details 'wm be 
found considered in various separate articles, 
of which the names are printed in the above 
paragraphs in capital letters. 

KydroxnancT- (Gr. SSprf/icswis, a wafer- 
fT(yphet\ Among the ancients, a method of 
divination hy water. It was performed in 
various ways. Its origin is ascribed by Varro 
to the Persians. 

Bydromel (Gr. SScup, and honey). 

Water sweetened with honey, which when fer- 
mented forms •mmd. 

Hydrometer (Or. ifSeep, and p4Tpov, mea- 
gre). An instrument for determining the 
speciflc gravities of liq^uids, and thence also the 
strengths of spirituous liquors. Various in- 
struments of different forms have been proposed 
for ascertaining readily the specific gravities of 
fluids; but SSses’s hydrometer, directed by 
Act of Parliament to be used in collecting the 
revenue of the United Kingdom, may be con- 
sidered as deserving of description. ^ This in- 
_ strument is represented in the an- 
h-A nexed figure. A B is a flat stem, 
di'vided on both sides into eleven 
equal parte, each of which is again 
subdivided into two. The stem 
carries a hollow brass baU B C, in 
which is fized a conical stalk C B, 
terminating in a pear-shaped bulb 
B. Eight different weights of a 
circular form, and marked -with the 
numbers 10, 20, 30, 40, 60, 60, 70, 
and 80, are cut in the manner repre- 
sented at W, BO that they can be 
placed on the stalk 0 B, when the 
strength of spirits is to be measured, 
one of the circular weights is placed 
on C B, which is found by trial to be capable of 
sinking the ball so far that the surface of the 
liquid cuts the stem at one of the divisions 
between A and B. The number of this division 
is then observed, and also the temperature of 
the liquid; and the corresponding strength per 
cent of the spirit is then found in a table which 
aceouppmies the instrument Glass hydro- 
meters, adapted to various scales, are in con- 
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stant nse for determining the specific gra-vities 
of all kinds of liquids. 

Jones’s S^drometer is an improvement on 
Sikes’s, It has a square stem carrying a dif- 
ferent scale upon each of its four sides, and is 
accompanied by three separate weights, which 
with the unweighted instrument correspond 
with the four scales. 

BaumSs Hydrometer is much used on the 
Continent In principle it does not differ fcom 
Sikes’s. Its scale, however, is quite arbitrary ; 
and as the quantities of liquids are frequently 
given in degrees Baum4 in foreign hooks, the 
following tables will be found useful in trans- 
lating these degrees into real speciflc gravities : 

Table for the Bedwtion of Degrees of JBemmi’s 
Hydrometer to real Specific Gravities {water 
=1). lAguids heavier than Water. 



1*000 


1*162 

1*846 

1*617 

1*007 


1*160 

1*367 

1*634 

1*013 


1-169 

1*369 

1*652 

1*020 

23 

1-178 

1*382 

1-670 

1*027 


1*188 

1*396 

l -«89 

1*034 


1*197 

1-407 

1*708 

1*041 


1*206 

1-421 

1*727 

1*048 


1*216 

1-434 

1*747 

1*056 


1*226 

1-448 

1*767 

1*063 

29 

1*236 

1 - 46-2 

1*788 

1*070 



1-476 

1*809 

1*078 



1*490 

1*831 

1*086 


1*267 

1*505 

1*864 

1*094 


1*277 

1*620 

1*877 

1*101 


1*288 

1*685 

1*900 

1*109 

86 

1*299 

1*661 

1 - 9-24 

I'llS 


1*810 

1*667 

1-949 

1*126 


1*822 

1*683 

1-074 

1*184 

1*143 

38 

1*883 

1*600 

2-000 


Table for the Eedtcction of the Degrees of 
Baumh's Hydrometer for Liquids lighter 
than Water. 


Is 

pPQ 

oS 

Ss 

II 

11 

ss 

oS 

11 

II 

n 

II 

if 

10 

TOGO 

23 

•918 

36 

•849 

49 

•789 

11 

•993 

24 

•913 

37 

*844 

60 

•786 

12 

•986 

26 

•907 

38 

•839 

6 ! 

•781 

13 

*980 

26 

•901 

39 

•^34 

62 

•777 

14 

•973 

; 27 

•896 

40 

•830 

63 

•773 

15 

•967 

28 

•890 

41 

. *826 

64 

•768 

16 

*960 

29 

•885 

42 

• 8*20 

66 

•764 

17 

•964 

30 

•880 

43 

*816 

66 

■760 

18 

•948 

81 

*874 

44 

•811 

67 

•767 

19 

•942 

32 

•869 

45 

•807 

68 

•763 

20 

'936 

33 

•864 

46 

•802 

59 

•749 

21 

•930 

34 

■859 

47 

•798 

60 

*745 

22 

•924 

35 

•864 

48 

•794 




TwcbddelVs Hydrometer is much used by 
English chemical manufacturers for testing 
liquids hea-rier than water. Its degrees are 
converted into ordinary specific gravities by 
multiplying them by 6, adding 1000, and di- 
viding the sum by 1000. Thus 

20° Twadaen=3®4|±1222 =1-100. 
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Another easy method of determining the 
densities of different liquids, sometimes prac- 
tised, is by means of a set of glass beads pre- 
viously adjusted and numbered. Thrown into 
any liquid, the heavier balls sink and the lighter 
float at the surface ; but one of them approach- 
ing the density of the liquid will be in a state 
of indifference as to buoyancy, or will float 
under the surface. The number on this ball 
indicates, in thousandth parts, the specific 
density of the liquid. 

Kydrometra (G-r. SStup, and fJi-fjrpa, the 
womb). Dropsy of the uterus. 

Bydrometridee (Gr. ^Bcop, and /ju^rpa). A 
family of GeoGoriscs, or land-bugs, but of aqua- 
tic habits ,* not, however, living in water, but 
frequenting the surface. 

Bydropatby (Grr. SS«/), and v&Qos, disease). 
This term is applied to a treatment nf disease 
generally called the cold-water cure\ it was 
suggested, in 1828, by Vincent Priessnitz of 
Graefenberg in Silesia^ and consists in the 
internal and external administration of cold 
water, accompanied by air and exercise, early 
hours, and strict attention to diet ; there are, 
therefore, many cases in which such a plan 
rationally pursued must be obviously useful, 
more es;peeially to overphysicked in^viduals, 
residing in populous towns, eating and drinking 
too much, and keeping bad hours. At the same 
time, some parts of the treatment are by some 
considered to be ‘ of so outrageous a character 
as frequently to aggravate the disease which 
they are intended to cure, and occasionally to 
endanger the life of the patient.’ 

Bydroperlcaraium (Gr. and vepi- 

KdpdioVf about the heart). Dropsy of, or an 
unnatural accumulation of watery fluid in, the 
sac of the heart. 

Bydropbane (Gr. VSap, and <l>a(vte, 1 show). 
A variety of opal, which is white and opaque 
when dry, but becomes translucent in water. 

Bydxopbldes (Gr. and o<pU, a ser- 

pent). A name applied to the section of Ophi- 
dians, indnding the water-snakes. These are 
principally distinguished by having the tail 
compressed or flattened sideways, for the pur- 
pose of swimming. They are armed with 
poison fangs ; but these are of small size, and 
are associated with a row of non-venomous 
maxillary teeth. 

Bydroplillldee (Or. flSeop, and <l>iK4<a, 1 
love). A family of Pentamerous Coleopterans, 
including those species which have short elavate 
antennae, long and slender palpi, mandibles 
bidentate at the tips ; body oval and convex ; 
and the hind-legs often ciliated. The Jffydro- 
philida, like the Bytiddm, are aquatic beetles, 
and have wings by which they can transport 
themselves from one piece of water to another j 
but they are vegetable-feeders, and axe less 
active in their movements than the predatory 
water-beetles. The family includes many genera. 
The typical species, Hyh^ophUus carafyoides, is 
common in the stagnant ponds and ditches of 
this country. 

Kydropboliia (Gr, 6Spo<po0[a, dread of 
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water). A disease remarkably characterised by 
alarm at the approach of water, and caused by 
the bite of a mad dog or other rabid animal ; 
but it does not appear capable of being com- 
municated by the human subject. At some in- 
definite period after the bite, and often long 
after all local injury has healed, itching and 
pain in the bitten part^ heaviness, great rest- 
lessness and uneasiness, and mental alarm 
ensue, followed by pains about the neck, sense 
of choking, and great irritability and horror at 
any attempt to drink, although solid food can 
generally be swallowed. Fever, vomiting, ex- 
cessive thirsty spitting of viscid saliva, and 
difficult respiration then come on, with ir- 
regular pulse and convulsions, under which the 
sufferer sinks more or less rapidly according 
to the strength of his constitution. Delirium 
sometimes precedes death, but not always ; in 
many instancesthe judgment appears unaffected. 
It unfortimately happens that nothing in the 
way of cure, and little even as palliation, has 
been successfully effected in this disease ; but 
there appears little doubt that the timely appli- 
cation of preventive measures has been success- 
ful, and of these the amputation or excision of 
the bitt'en part, and the application of caustics 
to it^ or both united, are most to be relied on ; 
and the sooner they are resorted to the better 
the chance of success, but it appears that they 
may be effective any time before the appearance 
of symptoms. Among caustics, the mtric acid 
is perhaps the most effective. It eneigetieaUy 
acts upon and decomposes all animal matter, 
and fluids more especially ; and if applied very 
soon after the bite, can scarcely fail to be 
effective: it also penetrates the wound, and 
forms a sloughing sore. The appearance of 
madness in dogs, in its early stages at least, is 
unfortunately not very well defined, nor always 
easily distinguishable from their other malad es : 
whethLer the bite is less dangerous before they 
become evidently rabid than afterwards, seems 
to be doubtful. In general the animal is ob- 
served to be unusuaSy dull and unsoeiahle, 
reflises food, hangs ms head, and appears 
drowsy: he flies at strangers, but usually re- 
cognises bis master, though with compara- 
tive indifference. Afterwards his breathing 
is quick and heavy ; ffothy matter runs from 
his mouth ; he walks slowly, but occasionally 
runs and starts forward ; at length he forgets 
hm master, often falls down, flies at everybody 
in his way, grows furious, and in four-and- 
twenty or thirty hours dies. 

HydropliyllaceQe (Hydrophyllum, one of 
the genera). A natural order of herbaceous 
Exogens, inhabiting America and belonging to 
the Cortusal alliance. They come very near to 
Borayinacece, from which they are known by 
their one-eelled, many-seeded j&mit, and other 
characters. Some Pol&moniacecB have the habit 
of this order. The species of Eutoca and Pha- 
cdia are often cultivated on account of their 
pretty flowers. 

Bydroptiytes (Gr. SSap, and tpwSp, a 
plant). Plants which thrive in water; a name 
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given ty botanists to algaceons plants, and 
sometimes confined to those which are found 
in fresh water. It has been remarked by Lyell 
(Principles of^ Greology) that the nnmber of 
hydrophytes is very considerable, and their 
stations more varied than could have been 
anticipated; for while some plants are daily 
covered and uncovered by the tide, others live 
in abysses of the ocean at the extraordinary 
depth of 1,000 feet ; and although such situa- 
tions must be profoundly dark, at least to our 
organs, many of these vegetables are highly 
coloured. 

Bydrops (G^r. Dropsy. An un- 

natural accumulation of fluid in the cellular 
membrane or cavities of the body. 

HydroptluOmla (Q-r. tlBoop, and 
eye). Dropsy of the eye. 

Bydroracliltls (Gr. dStop, and fidx^s, the 
s(pine). A tnmour upon the spine of infanta ; 
at first of a bine colour, but afterwards becoming 
translucent; it is attended with paralysis of 
the lower limbs, and is usually fatal in its con- 
sequences. 

Bydroscope (Gr. 65potr«Jirtov,fromCf5a>p, and 
aKoHm, I mem). An instrument anciently used 
for measuring time by means of the flowing of 
water through a small orifice. It consisted of 
a cylindrical tube, conical at the bottom. The 


any weight, however great. [Hyduostatic 
Bellows.] 

Hydrostatic Pressy also called the 
Hydraulic Press, and sometimes, from the 
name of the engineer who gave it the form 
under which it is now constructed, and brought 
it into general use, Bramalii’s Press. A 
machine by means of which an enormous force 
or pressure is obtained through the medium of 
water. The principle is the same as that of 
the hydrostatic bellows ; from which, indeed, it 
only differs by the substitution of a strong 
forcing pump for the long tube, and a barrel 
and piston for the leather and boards. It con- 
sists of a short and very strong pump-barrel 
A B, with a solid piston C 
of proportionate strength, 
which is pushed upwards 
against the thing to be 
compressed by water 
driven into the barrel 
beneath it at F -foom the 
small forcing pump E, If the small pump 
have only one-thousandth of the area of the 
large barrel, and if a man by means of its 
lever handle D press its piston down with a 
force of 500 pounds, the piston of the great 
barrel, in virtue of the hydrostatic principle of 
equal pressure in all directions, will rise with a 



cylinder was graduated ; and as the water 
trickled out at the apex of the cone, its 
surface became successively contiguous to the 
divisions marked on the cone, and thereby 
pointed out the hour. 

Hydrostatic Balance (Gr. ifSpwrr&rtfis). 
A balance for weighing substances in water, 
for the purpose of ascertaining their Specific 
gravities. 

Hydrostatic Bellows. An apparatus 
for illustrating the hydrostatic paradoa, or that 
peculiar property of liquids in virtue of which 
they transmit pressure equally in every direction. 

In the annexed figure B C 
A and D E are two flat hoards 
^ united by leather or flexible 
cloth A, water-tight. A short 
tube fitted with a stop-cock 


force of a thousand times 500 pounds, or more 
than 200 tons. The hydrostatiepress is applied 
to a great variety of usefixl purposes ; for com- 
pressing bales of goods, as paper, cotton, wool, 
tobacco, &o. ; for expressing oils from seeds, 
raising weights, uprooting trees, &c. 

Hydrostatlca. The name of an order of 
AoaUpheSi including those which have one or 
more air-vessels appended to their body. 

Hydrostatics. The science which explains 
the properties of the equilibrium and pressure 
of hquids. It is the application of statics to 
the peculiar constitution of water or other 
bodies existing in the perfectly liquid form. 

The whole doctrine of the equilibrium and 
pressure of liquids is deduced from the follow- 
ing fundamental law: ‘When a liquid mass 
is in equilibrium under the action of forces of 


communicates with the in- 
terior of the bellows, by which 
the liquid may be discharged. 
From the short tube a long 
tube T rises perpendicularly, 
and terminate in a funnel F. 
The upper board B C is loaded 
with weights, which press it 
against the lower board D E. On pouring water 
into the fiinnel F it will descend through the 
tube T, and enter between the hoards; and 
by continuing the supply a column will be 
formed in the tube, the weight of which, 
transmitted through the water in the bellows, 
will raise and support the weights on the 
board. 

B^drcataAic Paradox. A term frequently 
employed to designate that principle in hydro- 
statics according to which any quantity of 
water, however imaJl, may be made to balance 
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any kind, every molecule of tho mass sustains 
an equal pressure in all directions.’ 

One of the most obvious consequences of the 
above law is, that the surface of a liquid when 
at rest in an open vessel, an<l acted upon by no 
other force than gravity, is horizontah or per- 
pendicular to the direction of gravity. If the 
directions of gravity are parallel, the surface 
will consequently he a plane ; if they converge 
to a point, the surface of the liquid will be a 
portion of a sphere. Stagnant water at the 
surface of the earth, therefore, assumes the 
spherical figure ; but by reason of the magni- 
tude of the sphere the curvature of any small 
portion of it is insensible, and the sujrfaee may 
be regarded as a plane. A ring surrounding 
the earth would bend away from a perfectly 
straight line only eight inches in a mile. 

If a free communication is made between 
two or more vessels containing a liquid by 
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pipes or tubes or otherwise, the surface of the 
liquid when in equiHbrium will always stand 
at the same level. 

The liquid contained in a vessel being at 
rest, and subjected to the action^ of gravity 
only, any jjarticle of it is pressed in all direc- 
tions (vertically, horizontally, or obliquely) by 
a force which is equal to^ the weight of the 
vertical column of the liquid incumbent on it. 

Instead of a particle of the liquid itself, we 
may consider the column to rest on an inde- 
finitely small portion of the bottom or the sides 
of the vessel in which it is contained, and it 
will follow that the pressure on an indefinitely 
small portion of the area at any point of the , 
bottom or sides is perpendicular to the plane of 
that area, and equal to the weight of a vertical ' 
column of the liquid standing on it as a base ' 
and reaching to the surface. Hence the whole 
pressure sustained by any finite portion of the 
bottom or sides of the vessel is equal to the 
weight of a column of the liquid having for its 
base the surface pressed on (extended into a 
plane if necessary), and for its altitude the 
distance of the centre of gravity of that surface 
from the surface of the liquid. 

The point of a plane surface at which the 
resultant of aU the liquid pressures upon it is 
applied, is called the centre of_pressure. From 
the above it follows that the pressm-e on the 
bottom of the vessel depends only on the mag- 
nitude of the bottom and the depth of the 
liquid, and is entirely independent of the form 
of the sides and of the c^uantitj; of liquid in 
the vessel. It is on this principle that the 
hydrostatic fress hydrostatic bellows are 
constructed. A body immersed in a liquid is 
pressed upwards by a force equal to the weight 
of the liquid it displaces ; and the difference 
between the absolute weight of a body and its 
weight when •entirely immersed, is the same 
with the weight of a quantity of the liquid 
equal in bulk to the body. The specific ^avity 
of a body, therefore, being the ratio of its own 
weight to that of an equal volume of water, 
may at once be found by weighing it first in 
air and then in water. The equilibrium of 
solid bodies floating on liquids, a subject 
discussed by Archimedes in his treatise De 
Sumido Insidentibus, is an important part of 
hydrostatics in consequence of its relation to 
the construction and stowage of ships. A body 
placed on a fluid specifically heavier than iteelf, 
will sink so far that the weight of the fluid 
displaced is equal to the whole weight of the 
body; and when it assumes the position of 
equilibrium, the lino which joins the centre of 
gravity of the body and the centre of buoyancy 
(which is the same as the centre of gravity of 
the immersed part supposed to be homogeneous) 
is perpendicuW to the surface of the water, or 
the horizon. 

The centre of gravity of a body is a fixed 
point relatively to the body itself; but the 
centre of buoyancy, which depends on the figure 
of the immersed part, will change its place 
when the figure or relative situation of the im- 
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mersed part undergoes any alteration. The 
character of the equilibrium of a floating body 
depends upon the relative positions of the cen- 
tres of gravity and buoyancy with respect to a 
certain point called themitaeentre, which latter 
may be defined as the point in which the line 
joining the centre of gravity with the centre of 
buoyancy, in the position of equilibrium, is 
intersected by the vertical through the centre 
of buoyancy corresponding to a slightly altered 
position of the body. The metacentre may in 
all cases be determined from the form and 
density of the body, and the equilibrium will 
be stable, neutral, or unstable, as it falls above, 
upon, or below the centre of gravity, 

Ky-drosulpbates or Bydrosulpbnrets. 
Compounds of hydrosulphuric acid or sulphu- 
retted hydrogen. 

Kydrosulpbuxlc Acid. [SunPHUEnTTSD 
HTDttoa-EN.] This compound has also been 
called hydrothionio acid (from hydrogen, and 
Gr. fletov, sulphur). 

Bydrotborax (Gr. xSSwp, and the 

chest). ^ Dropsy of the chest. The symptoms 
are : difficult breathing when in a recumbent 
posture, paleness, cough, thirst, swelling of the 
legs and feet, quick and often irregular or inter- 
mitting pulse. [Dropsy.] 

Hydroaoa (Gr. ; ^a>oy, animal). These 
are defined by the best zoologists as gelatinous, 
oblong, or conical animals with a contractile 
body, an intestinal cavity, and an oral aperture, 
which is surrounded by a circlet of arms or 
tentacles. 

Bydruret or Bydrog;uret. A term ap- 
plied in Chemistry to some of the compounds of 
hydrogen, more especially with the metals. 

Bydrus (Gr. iJSpoy). A genus of water 
snakes, characterised by a compressed or late- 
rally flattened tail adapted for swimming ; and 
by having many maxillary teeth, like non- 
venomouB serpents, but with the first larger 
than the rest, and grooved for the transmission 
of a poison-duct. The species are coufined to 
the seas of the warmer latitudes. 

HydjBxjs. In Astronomy. A southern con- 
stellation. 

Bygiela (Gr. vyieia, health). The goddess 
of health, in the Greek Mythology: daughter or 
wife of AsMepios (, 3 Esculapius). Her statues 
(of which the most celebrated was at Sicyon) 
sometimes represented her with a large serpent 
coiled round her body, and elevating its head 
above her arm to drink of a cup which she held 
in her hand. Isis, in Egyptian monuments, 
appears sometimes in a similar attitude. 

Byirlene. That branch of medicine which 
relates to the means of preserving public 
health. 

Bygrrology (Gr. iypSs, rndsty and ?^6yo5). 
In Medicine, the doctrine of the humours or 
fluids of the body. 

Bygrroma ((^. -bypis). A tumour contain- 
ing serum or other non-prirulent fluid, 

Bygroxoeter (Gr. byp6s, and perpoy, mea~ 
sure). An instrument for measuring the de- 
grees of moisture or dryness of the atmosphere. 



HYGROMETER 


Variations intlie state of the atmosphere with 
respect to moisture and dryness are manifested 
hy a great variety of phenomena ; and accord- 
ingly numerous contrivances have been proposed 
for ascertaining the amounts of those variations 
by referring them to some conventional scale. 

A n such contrivances are called hygrometers ; 
but though the variety of form that may be 
given to them, or of substances that may be 
employed, is endless, they may all be referred 
to two classes ; namely, 1st, those which act on 
the principle of adsorption; and, 2n<^ those 
which act on the principle of oonA&nsatwn. 

1. Hygrometers on the Principle of Absorp~ 
tion . — ^Many substances in each of the three 
kingdoms of nature absorb moisture from the 
atmosphere with greater or less avidity, and 
thereby suffer some change in their dimensions, 
or weight, or some of their physical properties. 
Animal fibre is softened and relaxed, and con- 
sequently elongated, by the absorption of mois- 
ture. Cords composed of twisted vegetable sub- 
stances are swollen, and thereby shortened, 
when penetrated by humidity; and the alter- 
nate expansion and shrinking of most kinds 
of wood, especially when used in cabinet work, 
and after the natural sap has been evaporated, 
is a phenomenon with which everyone is fami- 
liar. Many mineral substances absorb moisture 
readily, and thereby obtain an increase of weight. 
ITow it is evident that any of these changes, 
either of dimension or of weight, may be re- 
garded as the measure of the quantity of mois- 
ture absorbed, from which the quantity of 
water existing in the atmosphere in the state of 
vapour is inferred ; but many, indeed the far 
greater part of them, are so small in amount, or 
take place so slowly, that they afford no certain 
in^cation of the actual state of the atmosphere 
at any particular moment. In fact, all contri- 
vances which depend upon absorption have.been 
successively abandoned as incapable of afford- 
ing reliable indications. 

2. Hygrometers on the Principle of Ckmd&n^ 
sation . — The instruments of this class are of a 
far more refined nature than those which we 
have been describing. In order to give an idea 
of the general principle on which they depend, 
let us conceive a glass jar, having its rides 
perfectly dean and transparent, to be filled 
with water, and placed on a table in a room 
where the temperature is, for example, SO®, the 
temperature of the water being the same as that 
of the room. Let us next suppose pieces of ice, 
or a freering mixture, to be thrown into the 
water, whereby the water is gradually cooled 
down to 55, 50, 46, &c. de^ees. As the process 
of cooling ^oes on, there is a certain instant at 
which the jar loses its transparency, or becomes 
dim ; and on attentively examining the pheno- 
menon, it is found to be caused by a very fine 
dew or deposition of aqueous vapour on the 
external sraace of the vessel. The precise 
temperature of the water, and consequently of 
the vessel, at the instant when this deposition 
begins to be formed, is called the dem point, and 
is capable of being noted with great precision. 


Now this temperature is evidently that to 
which, if the air were cooled down, under the 
same pressure, it would be completely saturated 
with moisture, and ready to deposit dew on any 
body in the least degree colder than itself. 
The difference, therefore, between the tempera- 
ture of the air and the temperature of the 
water in the vessel when the dew begins to be 
formed, will afford an indication of the dryness 
of the air, or of its remoteness from the state 
of complete saturation. 

But the observation which has now been 
described is capable of affording far more inte- 
resting and precise results than a mere indi- 
cation of the comparative dryness or moisture 
of the atmosphere. With the help of tables of 
the elastic force of aqueous vapour at different 
temperatures, it ^ives the means of determining 
the absolute weight of the aqueous vapour 
diffused through any given volume of air, the 
proportion of vapour existing in that volume to 
the quantity that would be required to saturate 
it, and of measuring the force and amount of 
i evaporation. 

' The elastic force of aqueous vapour at the 
boiling point of water is evidently equal to 
the pressure of the atmosphere. This may be 
assumed as corresponding to a column of mer- 
cury 30 inches in height. Br. Balton, in the 
fifth volume of the Manchester Memoirs, has 
given the details of a valuable set of ex- 
periments by which he ascertained the elastic 
force of vapour from water at every degree 
between its freezing and boiling points, in terms 
of the column of mercury which it is capable 
of supporting. Aa the same experiments have 
since l^en frequently repeated, and the different 
results present all the accordance which can 
be expected in so delicate an investigation, the 
tension of vaponr at the different tempera- 
tures may be regarded as siffficiently well 
determined. Supposing, then, we have a table 
exhibiting the elasticity or tension correspond- 
ing to every degree of the thermometer, the 
weight of a given volume of vapour, for example 
a cubic foot, may be determined as follows : — 

Steam at 212°, and under a pressure of 30 
inches of mercury, is 1,700 times lighter than 
an equal bulk of water at its greatest density, 
or a temperature of about 40°, and a cubic foot 
of water at that temperatmre weighs 437,272 
grains; the weight, therefore, of a cnbic foot 
of steam at that temperature and pressure is 
437,272-7-1,700=257*218 grains. Hence we 
may find the weight of an equal bulk of valour 
of the same temperature under any other ^ven 
pressure, suppose 0’56 of an inch; for the 
density being directly as the pressure, we have 
30 in, : 0-66 in, : : 257'218 grs. : 4*801 grs., 
which is the weight required. 

Having found the weight of a cubic foot of 
vapour under a pressure of 0*56 of an inch, 
and at the temperature 212°, we may find its 
weight under the same pressure at any other 
temperature, suppose 60°. It is ascertained by 
experiment that all aSriform bodies, whether 
vapours or gases, expand the l-480tb part of 
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tlieir volume for every accession of temperature 
equivalent to one degree of Pahrenlieit’s scale ; 
therefore, reckoning a volume of gas at 32° as 
unity, its volume at 60° is to its volume at 212° 

asl+^istol + i|^; or as 1’058 : 1*375; 

and the density and weight being inversely 
as the volume, we have 

1*058 : 1*375 ; : 4*801 grs. : 6*222 grs. 

for the weight of a cubic foot of vapour at 
temperature 60°, and under a pressure of 0*56 
of an inch of the mercurial column. 

The following table, abridged from Daniell’s 
Meteorological Essay e, shows the force or ten- 
sion, weight, and expansion of aqueous va- 
pour, at afferent temperatiures on Fahrenheit’s 


Temp. 

Force 

Wulebt of a Cubic 
Foot 

Expansion 

0 

•068 

•866 

•9334 

5 

•083 

1*034 

•9438 

10 

•098 

1-208 

•9542 

16 

•119 

1*451 

•9646 

20 

•140 

1-688 

•9760 

25 

•170 

2-028 

•9855 

30 

•200 

2-861 

•9959 

85 

•240 

2-805 

1*0062 

40 

•280 

3*239 

1*0166 

45 

•340 

3-893 

1-0270 

50 

•400 

4-535 

1-0376 

65 

•476 

6-342 

1-0479 

60 

•660 

6*222 

1-0683 

65 

•657 

7-230 

1-0687 

70 

•770 

8-392 

1-0791 

76 

•906 

9-780 

1-0895 

80 

1-060 

11-888 

1-1000 

85 

1-235 

18-081 

1-1104 

90 

1-430 

15-006 

1*1208 

95 

1-686 

17-009 

1-1812 

212 

30-000 

257-218 

1-3749 


Having explained the principle of the con- 
densation hygrometer, we will now describe 
one or two of the forms under which it has 
been most frequently constructed. Haniell’s 
hygrometer is represented in the annexed 



figure, a and 5 are two thin glass balls of 
1| inch diameter, connected together by a tube 
having a bore about one-fourth of an inch. 
The tube is bent at right angles over the two 
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balls, and the arm h g contains a small ther- 
mometer d fl, whose bulb, which should be of 
a lengthened form, descends into the hall b. 
This ball having been about two-thirds filled 
with ether, is heated over a lamp till the fluid 
boils, and the vapour issues jErom the capillaxy 
tube / which termiaates the hall a. The 
vapour having expelled the air from both balls, 
the capillary tube is hermetically closed by the 
flame of a lamp. The other ball a is now to be 
covered with a piece of muslin. The stand g h 
is of brass, and the transverse socket i is made 
to hold the glass tube in the manner of a 
spring, allowing it to turn and he taken out 
with little difl&culty, A small thermometer h I 
is inserted into the pillar of the stand. The 
manner of using the instrument is this : After 
having driven all the ether into the ball b by 
the heat of the hand, it is to be placed at an 
open window, or out of doors, with the ball b 
so situated that the surface of the liquid may 
be on a level with the eye of the observer. A 
little ether is then to be dropped on the covered 
ball. Evaporation immediately takes place, 
which, producing cold upon the ball c, causes 
a rapid and continuous condensation of the 
ethereal vapour in the interior of the instru- 
ment The consequent evaporation from the 
included ether produces a depression of tem- 
perature in the ball b, the degree of which is 
measured by the thermometer a e. This action 
is almost instantaneous, and the thermometer 
begins to fall in two seconds after the ether has 
been dropped. A depression of 30° or 40° 
is easily produced, and the ether is sometimes 
observed to boil and the thermometer to be 
driven below zero of Fahrenheit’s scale. The 
artificial cold thus produced causes a conden- 
sation of the atmospheric vapour upon the ball 
b, which first makes its appearance in a thin 
ring of dew coincident with the surface of the 
ether. The degree at which this takes place 
must be carefully noted. In very damp or 
windy weather the ether should be very slowly 
dropped upon the ball, otherwise the descent of 
the thermometer will be so rapid as to render 
it extremely difficult to be certain of the de- 
gree. .In dry weather, on the contrary, the ball 
requires to be well wetted more than once, to 
produce the requisite degree of cold. (Daniell’s 
Meteorologioal Essays.) 

A modification of DanieU’s hygrometer has 
been proposed by Regnault, and is known as 
Eegnaulfs hygrometer. In this instrument air 
is drawn tlmough a silver-coated glass tube 
containing ether. The evaporation of the 
ether caused by the current of air produces the 
necessary depression of temperature, and the 
first deposition of dew is readily seen upon the 
polished silver surface. A thermometer, the 
bulb of which is always immersed in the ether, 

g *ves the temperature of the dew point, as in 
anieU’s hygrometer. 

Of the various methods which have been 
proposed for ascertaining the hygrometric con- 
dition of the atmosphere, that which consists 
in deducing the tension of the aqueous vapouf 
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contained in it from the temperatures indicated 
"by two contiguous thermometers, one having 
its hulb kept wet, while that of the other is dry, 
is, perhaps, the most generally convenient, and 
is accordingly that which is usually adopted in 
meteorological observations. The apparatus 
has heen called a f^ychrometefy though the 
term, from its etymology, might he applied 
with equal propriety to any other hygrometer 
or instrument for measuring the quantity of 
vapour existing in air. 

The relation between the tension, or th.e 
elastic force of aqueous vapour, and the tem- 
perature (a relation which is the subject of 
experiment) is supposed to be known for all 
temperatures under consideration, and exhibited 
in a table. Hence, to determine the elastic 
force of the vapour existing in the atmosphere 
at a given temperature, is the same problem as 
to determine the degree of temperature to which, 
if the air were cooled down, it would be satu- 
rated with the same quantity of vapour as it 
actually contains, and begin to deposit moisture; 
and, reciprocally, if this temperature, which is 
that of the dm point, be determined, the 
tension of the vapour existing in the air 
becomes known from the previously ascertained 
relation between the tension and the tempera- 
ture of aqueous vapour. Tables of the numeri- 
cal expression of this relation were constructed 
by Dalton, and are given in most works which 
treat of the subject. [Vapouk.] 

Objections of various kinds, theoretical and 
practical, have been raised to the results 
obtained by this method. The fundamental 
principle adopted by August is, that the whole 
of the air which supplies heat to the wet bulb 
falls to the temperature of that bulb, and 
becomes completely saturated with moisture. 
But it seems more probable that the air coming 
into contact with the bulb does not quite take 
the temperature of the bulb, and that the 
saturation is not complete. Eegnault remarks 
that the ratio of the quantity of heat which the 
air takes from the bulb by the vaporisation of 
the water to the quantity which it loses in 
being cooled is probably not constant, but so 
much the greater as the air is drier, because 
dry air absorbs moisture with greater avidity 
than when it is nearly saturated. Another 
objection is that the heat which is absorbed in 
converting the water on the wet hulb into 
vapour is not supplied exclusively by the sur- 
rounding air, but in some measure by the 
radiation from objects around (for example, the 
frame to which the thermometers are attached, 
or the dry bulb itself if too near), the influence 
of which it is perhaps impossible altogether to 
eliminate. Other objections are founded on 
the considerable uncertainty as to the numerical 
values of some of the elements which enter 
into the formula, and especially with respect to 
the heat absorbed by water when vaporised in 
air. B^nault, therefore, considers that the 
safest coarse is to determine the coefficients 
of the formula by direct experiments under 
determinate conditions. One means of aceora- 
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plishing this is to compare the results of a large 
number of observations with the temperatures 
of the dew point ascertained directly by simul- 
taneous obsen’ations with a Daniell’s hygro- 
meter ; but as this instrument itself cannot be 
relied on with certainty, the only sure method 
would seem to be that of separating the moisture 
from the air and determining their proportions 
by actually weighing them. 

The formula for computing the temperature 
of the dew point, from observations of a di^ 
and wet hulb thermometer, was first investi- 
gated by Professor August, of Berlin, and is 
given in his work JJeber die Fortschritte der 
Hygrametrie (Berlin 1830), the same in form 
as the above, but with slightly different con- 
stants. There is also an investigation on the 
same principle, and leading to the same results, 
by Dr. Apjohn, in the Dublin Transactions for 
1834 and 1835, and tables have been con- 
structed by Colonel Boileau for facilitating the 
computation of the formula. But the fullest 
and best information on the subject is contained 
in a paper by Eegnault, published in the Annales 
de Chimie et de Physique (3me series, tome xv. 
Paris 1845). 

Kysroxnetrlc. This term is commonly 
applied to substances which readily become 
moist and dry with corresponding changes in 
the state of the atmosphere, or which readily 
absorb and retain moisture. Seaweed, several 
saline substances, porous clays, potash and its 
carbonate, chloride of calcium, sulphuric acid, 
are in this sense of the term said to be hygro- 
metric. 

Bygroscope (Gr. {/ypSs, and <r/t 07 r^w, I 
view). An instrument oy means of which 
changes in the condition of the atmosphere 
with, reject to moisture are observed. See 
Hvoboioteb, by which the same changes are 
measured. 

Bylaeosaurus (Gr. SXt), wood, and aaSpos, 
a lizard). A name given by Dr. Mantell to an 
extinct gigantic genus of reptiles, the fossil 
remains of which he has discovered in the 
wealden strata of Sussex. 

Bylism (Gr. Aat?). In Metaphysics, the 
theory which regards matter, as the original 
principle of evil, in opposition to the good 
spirit. This theory lay at the root of the 
Manichsean philosophy: it reappears under a 
slightly different form in Paraeeism, which 
holds that the universe was created by two 
rival powers, Ormuzd and Ahriman, or Light 
and Darkness, the latter producing some evil 
thing for every good thing made by the former. 
[Duautsm; VBrnRA.] 

ByloMus (Gr. and jSLs, life). A 
genus of Tetxamerous Coleoptora, belonging to 
the CuTGulionid€B, or family of weevils, and 
noted for the ravages committed by one species, 
HyloUus ahiHis if)arcidto ahictis and CiirctUio 
pini of Linnaeus), upon firs and larches, espe- 
cially in young plantations. This insect varies 
from five to nine lines in length, is of a pitchy 
black colour, with numerous yellow spots on 
the elytra. It has been found in the pine woods 



HYLONOMUS 

of Shropsliire, the north of England, and 
Scotland. 

KylonosmtiS (Q-r-. 1\ov6ims<^ limTlg in the 
woods), A genus of probably Granoeephalons 
Beptilia, which has been discovered by Dr. 
Dawson in the earboniferons strata of the 
South Joggins coalfield, in Nova Scotia. The 
remains were found with those of a land-snail, 
a myriapodous annelide, a small ^nocephalous 
reptile, the Dendrerpeton OGadimiuTn, with 
other fossils in the hollow trunk of one of the 
fossil trees or SigillaruB of the coal deposits. 
The remains of Sylonomus, of which the 
jaws, dermal covering, and phalangeal bones 
have been satisfactorily identified, indicate the 
existence of a reptile during the carboniferous 
age allied in its general affinities to AroJugo- 
samm and the Ganocephala. 

tlyXosBolsm (Gr. wood, used by ancient 
philosophers to signify the abstract idea of 
matter, and In Philosophy, strictly 

the doctrine that matter lives, ^me writers 
have confined this name to the tenet of the 
anima mundi, or soul of the world ; others to 
the theory of a peculiar life residing in the 
whole of nature, approaching, therefore, in this 
sense to pantheism. This life is either merely 
organic or actually sentient : the latter notion 
has been also called hylopathism. (See the 
remarks on Oudworth’s InteUeetual System in 
Hallam’s Literature of Europe, iv. 188 j and 
Ersch and Gruber’s Eneyclopadia.) 

Hymen (Eat.; Gr. In Greek Mjdho- 

logy, the god of marriage : represented in the 
earlier traditions as originally a mortal. The 
reasons for his invocation are very variously 
given ; some saying that it arose from the happi- 
ness of his marriage, others attributing it to a 
desire of avoiding the evil omen of his death on 
the day of his marriage. Hymenecd is used to 
signify a song or ode composed in celebration 
of a marriage. (Cat. Carm. 61, 62.) 

Ksrm^neea (Lat. from Hymen). The West 
Indian Locuso-tree, or Algaroha, belongs to this 
genus of Leguminosa. It is called JET. ^urbarU, 
and forms an enormous tree, remarkable for 
the buttresses naturally formed at the base of 
its stem. The timber is hard and close- 
grained; and the bark, which is thick but light, 
is used by the Indians for making canoes; 
while a valuable resin, resembling Anime, 
exudes from the trunk. 

Hyznenium. In Botany, a term used, 
in describing fungi, to denote that part iu 
which the sporules immediately lie. It is 
commonly called the gUls in the genus Aga- 
Hcus ; but in Boletus it is a corky or spongy 
substance pierced full of holes, and in oth®!: ge- 
nera presents a variety of peculiar appearances. 

Bifrineiiapterans, Bymenoptera (Gr. 
a membrane, and irrepoi/, a wing). An 
order of mandibulate insects, comprehending 
those which have four membranous wings 
with few nervures. Eatreille divides this order 
into the following sections and tribes : — 

1. Tbkbbra.ntia : Abdomen of the females; 
furnished with a saw or borer. j 
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a, SncujsiFBitjL ; Abdomen sessile, famished 
with a saw ; larvae with feet. 

b. PuprvoBA,; Abdomen pedunculated, fur- 
nished with a borer ; larvae footless. 

2. Aouleata \ Abdomen of the females armed 
with a sting. 

a. HBTERoa’'YNA : Females wingless. 

h. PossoEBs: Eemales winged, wings not 
folded; basal joint of posterior tarsi 
simple. 

c. Diplopteea : females winged, wings 
folded. 

d, Mbllibhba : Females winged, wings not 
folded ; posterior tarsi enlarged, and con- 
verted into a pollinigerous organ. 

(See the above terms ; and Apis and Foemioa.) 

Hymn (Gr. ^pvas). An ode in praise of the 
Deity, or some divine personage. The earliest 
Greek hymns are those which are commonly 
known as the Homeric hymns. They are, 
with one exception, in heroic verse, and 
their contents, for the most part, are narra- 
tions of the events in the mythological history 
of the respective gods and goddesses to whom 
they are dedicated, related in an encomiastic 
strain. In modem literature, hymns are 
pieces of sacred poetry intended to be sung in 
churches of which the Psalms of David, the 
most ancient pieces of poet^, properly so called, 
on record (except the book' of Job), furnish the 
chief example and model. St. Hilary, bishop 
of Poitiers in the fourth century, is said to 
have been the first who composed hymns to be 
sung in churches. The Latin hymns of the 
Roman Catholic church are well known, from 
the exquisite music to which they have been 
united. (As to the classical hymns and hymno- 
graphers, see the Mim. de VAoad. des Insor. 
vols. xii. and xvi.) 

Hyoides (from the Greek letter v, and el^os-, 
likeness). A bone situated between the root of 
the tongue and the larynx is called the os 
hy aides, or hyoid -bone, from its supposed re- 
semblance in shape to the letter v or upsilon. 

KyoBcyamia. The active principle or 
alkaloid of the common henbane {JSyosoyamus 
niger). 

Kyoscyamus (Gr. ioaKiapos, literally hog- 
bean). The genus of the Henbane, which is 
HI niger. It belongs to the Solanacece. [BLbk- 

BAITE.] 

Rypsetbral (Gr. biraiBpios, from irrS, and 
aidi^p, ether). In Architecture, a building or 
temple uncovered by a roof. The temples of 
this class are arranged hy Vitruvius under the 
seventh order, having six columns in the front 
and rear, and being surrounded with a dipteral, 
or a double portico. The famous temple of 
Neptune at Psestum, stiU remaining, is an ex- 
ample of this species of building. 

RypaUage(Gr. d7raAAa7^J from 57r(£\Aacro-», 
1 change). In Grammar and Rhetoric, a species 
of inversion, in which not only the natural or 
customary succession of words is changed, but 
the sense presents a species of transposition, 
in which predicates are transferred from their 
proper subject to another. Such examples as 
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* gladium vagina vacuum,’ the swr^ empty of 
the scabbard^ ‘ in nova fert animus mutatas di- 
cere formas corpora,’ where the adjective ‘new’ 
is transferred from ' form ’ to ‘ hody,’ present 
striking instances of this figure ; but although 
such deviations from the natural sense could 
not be admitted in modern language, similar 
locutions are not wholly wanting among our- 
selves. 

Hypanthlum or Kypantli.odluxn (Grr. 
^6, and $.vdos^ a flower^. In Botany, a fieshy 
receptacle not endosed in an involucre. 

Bypapopbysls (Gr. and hr 64 >va’is, a 
process). In Anatomy, the usually exogenous 
process which descends from the lower part of 
the centrum or vertebral body : it is sometimes 
single, as in the cervical vertebrae of the lizard; 
sometimes perforated, as in certaio cervical ver- 
tebrae of birds ; sometimes double in a trans- 
verse pair, as in the caudal vertebrae of certain 
mammals, where they support the haemal arch. 

Byper (Gr. iar4p, over, above). In Chemical 
nomenclature, this prefix is sometimes used to 
denote acids containing more oxygen than those 
to which the term per is prefixed. 

Byper Space. In Geometry, imaginary 
space of more than three dimensions. 

Bsrperaemia (Gr. vrr4p, and cSfia, blood). 
Congestion of blood in any part. 

Byperbola (Gr. birtp^oXtl). In Geometry, 
one of the conic sections, formed by cutting a 
cone by a plane which is so inclined to the axis 
that when produced it cuts also the opposite 
cone, or the cone which is the continuation of 
the former on the opposite side of the vertex. 
[Coxtc Sections,] 

The hyperbola is also a curve of the second 
order, characterised by having two real and 
distinct asymptotes. [Qtjadbic.] The ordinary 
definition of the hyperbola is as follows : — 

If two points P and / be given in a plane, 
and a point B be conceived to move around 
them in such a manner that the difference be- 
tween the two distances DF and D/is always 
constant, the point D will describe on the plane 
an hyperbola DAM. The two symmetrical 



branches of which the curve consists are ob- 
tained by assuming first one of the given points 
F, and then the other f as that to whidb. the 
moving point is nearest. The points F and / 
are the foci of the hyperbola ; and C, which 
bisects the distance between the foci, is its cen- 
tre. The line A A.' is the or transverse 

axis, its extremities A and A' the vertices, and 
a straight line B Bypassing through the centre, 
perpendicular to A A', and of such a length that 
the s<juare of its half CB or CB' is equal to 
the difference between the squares of C F and 
C A, is the minor at conjugate axis. The curve 
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may be described mechanically as follows : 
Let one end of a string be fastened to F, and 
the other to K, the extremity of a ruler/ DK ; 
and let the difference between the length of 
the ruler and of the string be equal to A A'. 
Let the other end of the ruler be fixed to the 
point f and let the ruler be made to revolve 
about /as a centre in the plane in which the 
axes are situated, while the string is stretched 
by means of a pin D, so that the part of it be- 
tween E and B is applied close to the edge of 
the ruler: the point of the pin will, by its mo- 
tion, trace a branch BAM of the hyperbola 
required ; and if the ruler be made to revolve 
about the other focus F, while the end of the 
string is fastened to /, the opposite branch of 
the hyperbola will be described by the pin B'. 

All algebraic expressions which have re- 
ference to the ellipse become applicable to the 
hyperbola by changing 6® into —6®. Thus, re- 
ferred to the centre as origin, the equation of 
the hyperbola is 


where is the major, and %b the conjugate 
axis ; the equations of the asymptotes are 

”-|.= 0 and f +£ = 0. 
a b a b 

Deferred to a vertex A, the equation of the curve 
assumes the form 

' = « ~ a®, 

where p is the parameter (Ictus rectum) or 
double ordinate rP' through a focus F. The 
hyperbola derives its name from the property, 
expressed by this equation, that the square on 
any ordinate HB exceeds, or differs m excess 
from, the rectangle under the corresponding 
abscissa AH and parameter PP'. The equa- 
tion of the hyperbola referred to its asymptotes 
assumes the simple form 4 a- y = a® + i®, whence 
we learn that the area of the parallelogram 
formed by the coordinates is constant. When 
the asymptotes are perpendicular to each other, 
the hyperbola is said to be equilateral, its two 
axes being also eqmil. Curves represented by 
equations of the form 

a;" y“=a constant 

are sometimes termed hyperbolas of higher 
order ; they possess many curious properties. 

Byperl>ole (Gr. Sn-cpjSoAof, excess). In Dhe- 
torie, a figure by which expressions are used 
signifying more than* it is intended to represent 
to the hearer or reader ; as when thoughts and 
sentiments are clothed in tumid language, or 
ideas are brought forward which m themselves 
are incredible, in order to induce a belief of 
something less than that which is offered. Ex- 
aggeration is hyperbole applied to narrative, 
when false assertions are added to true in order 
to increase the impression made by them. 

Bsrper'bolio Cylinder. A surface gene- 
rated by the motion of a line which constantly 
remains parallel to itself and has a hyperbola 
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for its director. All its plane sections are 
hyperbolas. 

Hyperbolic Ibograrltbms. A system of 
logarithms; so called because the numbers 
express the areas between the asymptote and 
curve of the hyperbola, those areas being 
Hnauted by ordinates parallel to the other 
asymptote, and the ordinates decreasing in 
geometrical progression. But as such areas 
may be made to denote any system of lo- 
garithms whatever, the denomination is not 
correct. In place of hyperbolic logarithm, 
the term Napierian logarithm (from the in- 
ventor of the logarithms, Baron Napier) is 
more frequently used by Continental writers, 
and natural logarithm by English ones, ' 
[Logabithm.] ' 

Hyperbolic Paraboloid. A ruled sur- 
face of the second order, whose plane sections 
are either hyperbolas or parabolas. Eor the 
method of generating such a surface, see 
Quadric. The equation of the surface may 

be reduced to the form whence it 

a 0 

is obvious that the plane of the axes ss and y 
meets the surface in the two lines 

arVi+y V<zs=:0; 

all sections parallel to this plane are hyper- 
bolas, the transverse axes of which are paral- 
lel to the cn ox y axis, according as the section 
is made above or below the plane (x y\ All 
sections through the z axis are parabolas, the 
convexities of which are turned upwards or 
downwards, according as the plane cuts through 
one or the other of the adjacent angles con- 
tained by the planes a? + 3^ Va = 0. A rough 
illustration is presented by the surface of a 
saddle. When a—b the paraboloid is said 
to be equilateral ; its equation, to other rec- 
tangular axes, may be written in the form 
osy = xz. The axes of x and y are now Ihies on 
the surface, and the coordinate planes, perpen- 
dicular to them, meet the surface again in two 
infinitely distant lines ; in other words, they 
are the osyTnptotic planes. The equilateral 
paraboloid may obviously be generated by a 
Bne sliding along and turning around a direc- 
trix to which it always remains perpendicular ; 
it is therefore a conoidal surface. [Conoid.] 

Hyperbolic Point. A point on a surface, 
at which the indieatrix is a hyperbola. Such 
a point is a double point on the section of the 
surface made by the tangent plane. The two 
real tangents to the section at this double point 
are the inflexional tangents at the hyperbolic 
point. [Indicatrix.] 

Hyperbolic or Reciprocal Spiral. 

The inverse of the spiral of Archimedes. Its 

equation is r = - , and consequently it belongs 

to the family represented by the general equa- 
tion r=£i50“. [Spiral OR Archimedes-] The 
hyperbolic spiral was first proposed by James 
Bernoulli ; it has a rectilinear asymptote A B 
from the infinitely distant point of which it 

Von. TT. 1'77 
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may be said to start, and to arrive at the pole 
after an infinite number of convolutions. The 
polar subtangent of this 
spiral is constant. 

It is the reciprocal of 
the involute of the circle, 
and is itself the pedal of 
the reciprocal of the spiral 
of Archimedes. [Pedal.] 

The properties of this and 
its allied spirals are given in most works on 
Algebraic Geometry. 

Hyperboloid. A surface of the second 
order, which is cut by certain planes in hyper- 
bolas. [Quadric.] Two kinds of hyperboloids 
are distinguished. The one, whose equation is 

oi? ‘ 

is called the hyperboloid of one sheet ; the other, 
represented by the equation 

o? b^ ’ 

bears the name of hyperboloid of two sheets, 
from the fact that certain planes in space do 
not intersect the surface. In the tet the 
plane sections parallel to the axes a, c, as well 
as those parallel to b, <?, are hyperbolas ; 
whilst those parallel to a.h are ellipses. In 
th© hyperboloid of two sheets, planes parallel 
to a b and a g give hyperbolic sections, whilst 
those parallel to bo are either real or imaginary 
ellipses. The hyperboloid of one sheet is a 
ruled ewrfaoe, that is to say, at every point of 
it a straight-edge may be applied to the sur- 
face in two distinct directions [Quadric] ; the 
hyperboloid of two sheets possesses no such 
property. Replacing 1 by 0 on the left of 
the above equations, they represent the asym- 
ptotic cones of the respective hyperboloids. 
The distinction between the two hyperboloids is 
dearest in the case of hyp&rholoids of revolu- 
tion', when a~h m the fiirsl^ or when in 
the second equation. 

Hyperboloid of Revolution. A surface 
generated by the rotation of a hyperbola about 
one of its axes. If the axes of rotation coin- 
cide with the conjugate axis of the hyperbola, 
the generated surface is a hyperboloid of one 
sheet, whilst a hyperboloid of two sheets is 
generated by the rotation of a hyperbola about 
its transverse axis. [Htpbrboloid.] All hy- 
perboloids of one sheet being ruled surfaces 
[Quadric], those of revolution may be gene- 
rated by the rotation of a line about any axis 
not in the same plane with itself. A rough 
illustration of su(± a surface is obtained by 
applying torsion to a bundle of needles held 
together, in the centre, by a string. 

Hyperboreans (Gr. ol *'£ir€p$opeioi). Lite- 
rally, people living beyond Boreas or the north 
wind, i.e. in the extreme north. In the mind 
of Herodotus (iv. 32) a vague feeling survived 
that this people, leading 'a life of unbroken 
happiness, in regions beyond the frost and 
snow, was an actual nation, of whose exist- 
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ence he needed only better eyidence than that 
yrhich he possessed. In the mythology of 
Pindar (Pyth. x. 55), they are a happy race, 
into whose home strife and sorrow, war and 
sickness, cannot enter, where Apollo and the 
Muses wake undying harmonies, and where 
the heads of all glisten with wreaths of golden 
laurel. The myth is connected with that of 
Perseus, the destroyer, who comes to their 
glorious garden after haying slain Medusa, and 
lying from her Grorgon sisters, who only just 
fail to seize him, as he eludes their grasp. 
This chase, in mythical meech, denoted the 
pursuit of the sun by the dark shadows of the 
deathlike night, which he has slain ; while his 
‘escape signifies the rising of the sun into 
the upper regions of the s%, where the morn- 
ing weaves her fairy network ot delicate drrhi 
elouds. Thus the Hyperborean gardens resolve 
themselves into the mysterious web of Pene- 
lope (the weaver), undone each day, and re- 

S oduced on the rising or setting of the sim. 

ence, with singular fideh'ty to the original 
mythical phrase, Penelope, in the Odyssey, says 
that she will inow whether Odysseus is her 
husband, by his recognition of the woven-work 
which he wrought for her in the days of their 
early love (i. e. in the morning). It may be 
noticed that the Hyperboreans of Pindar wear 
wreaths of DaphnI (laurel); and thus the 
myth is connected with the beautiful legend of 
Daphn6, or Dahan4,the Dawn, who vanishes away 
when pursued by her lover, Phmbus, the Sun. 

Por later speculations and dreams arising out 
of the myth, of the Hyperboreans, see Sir Q-. 
C. Lewis, Astronomy of the Andents, p. 490 &c. 

Bypercataleetio (O-r. 5v4p, (wove, and 
«aTaX7)KriK<is, deficient). In Greek and Latin 
poefapy, a verse exceeding its proper length by 
one syllable. 

Bypereatbarsls (Gr. iirep, and KddoLpa-iSf 
cleansvng). Excessive purging, 

Bypercrltlclsm (Gr. 5ir4p, and KpinnSs, 
critieal). Consists in viewing the works of an 
author in an ungenerous spirit, exaggerating 
minor defects, and overlooking or undervaluing 
siieh merits or beauties as might fairly be con- 
sidered to outweigh the former. 

Byperdeterminants. The name first 
given, by their discoverer, Mr. Cayley (<7<r7«- 
dndge and JOiMin Math. Joicrnal, vol. i., and 
Crelle's Journal, vol. xxx.), to the derivative 
functions, now always referred to as invariants, 
[Invabulnts.] The terms hyperdeterminant 
oaletdus and kyperdeierminard notation, how- 
ever, are still in use.^_The latter consists of 
such symbols as 12, 123 &c. . . which are 
respectively abbreviations of the operative 
symbols 

j dx^ 

A 


A 

dxi 

A 

dxf 


A 

‘ipi 




d d d 
dxs SFq 

178 


&c. 


The calculus in question consists in operating 
with such symbols upon the product U V W &e. 
of given quantics TJ, V, W, &c., respectively 
functions of the cogredient variables y-^ &e. ; 
^ss. ; a? 3 , ya &c. ; and the results of such 

operations are always either eovariants or in- 
variants of the system. Thus, if we operate 
upon the product *UV, where 

U + cy^, 

V =aa'j!?3* + + dy^, 

with the symbol 12®» or written in full, 

dx-^ ' dy^ ^ dx-^dy-y ' dx^dy^ dx^ ' dyj^ 

we obtain the invariant + <?«'. Or 

more generally, if we operate with this sym- 
bol upon the product of any two quantics, 
TJ and V, whatever, we shall have a covariant 
in two sets of variables, or simply a covariant 
of the quantics IT and V, if, after differentia- 
tion, aH suffixes are suppressed. Thus 

dx^ * dxdy ‘ dxdy dy^ * dx^ 

is always either a covariant or invariant of the 
system IF, V, and hence also when TJ and V 
are identical 

5a’® * \5a’ Jy) ' 

is a covariant (the Hessian) of the quantic TJ. 
Eurther details, and useM exercises in the 
hyperdetenninant calculus, are given in Sal- 
mon's Higher Algebra. 

Byperelllpiio Xntegrral. The integral of 
an expression, which involves the square root 
of a rational and integral algebraical function 
of an order higher than the fourth. [EnniFric 
Inteobal.] Such integrals are also called 
vdfra-eUiptic. 

Rypergreometric Series. A series which 
transcends a geometric one. The ordinary 
form of such a series is 


1 + + &e. 

1.7 1.2.7(7-f-l) 


for which Gauss uses the symbol F(a, ^,j,x), 
and Cayley lias proposed the modifloation 






in order to extend the same notation to ultra- 
hypergeometric series, such as 


If wo put 


. 


*)• 


it will be found that 

T7/aj8. y 

Uy’ SpiV^e)’ 

where B denotes a Etderian integral, whilst y 
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satisfies the linear pactial differential equation Bypben (Gr. strictly m me). 
of the second order Bx J^^^ting and Writing, a ipoark or character 

^ ^ ^ dju thTis(-), implying that two or more words 

[ 7 — (« + ^ + l)®] are connected, as mother-in-law, self-love. In 

^ ^ printed hooks, when a word is divided, the 

(lEhilei^s InsUtuUones Cal. Int^. vol. ii.) In- hyphen goes with the part of the word at the 
vesti^tions on Hypergeometric Series will he end of the first line, never at the beginning of 
found in Gauss’ and Jacohi’s collected works: the second. 


a valnahle memoir on the subject by Hummer 
was published in Crelle’sJotemcZ, vol. xv. 1836. 

Ktyperloaceee (Hypericum, one of the ge- 
nera). A natural order of Exogenous plants 
belonging to the Ghittiferal amanca. They 
usual^ have yellow fiowers with the petals 
wider on one side than the other, and marked 
with black dots ; while Ihe leaves are in many 
cases marked with transparent dots. They are 
usually strong-scented and astringent Some 
of them have coppery red fiowers, and yield a 
resinous substance resembling gamboge. 

Bypertoum (Gr. iir4peiKoir, or ivepiKoy, from 
ipeiierj, hmth). The Hyjpericwm •perforatmi, or 
St John’s wort, was much esteemed by the 
ancients as an anodyne. 

Byperlon (Gr. In the Tksogony 

of Hesiod, Hyperion, or the lo% one, is a son 
of TJranus (Heaven) and Gsea (Earth), and the 
father, by ^ sister Theia, of Helios (the Snn), 
Sel6n& (the Moon) and Eos (the Morning). 
But in ^ Homeric poems the word js a mere 
synonym for Helios, and the two names more 
commonly occur together. Prom the length 
of the penultimate syllable, the word is gene- 
rally reg^ded as a contraction of Hyperionion, 
and e^valent to the patronymic form Hy- 
perionides. [Titak.] 

Htfbsbiox. In Astronomy, one of the 
satellites of Saturn. 

Ryperoxymurlates. Combinations of 
chloric acid were formerly so called: thus, 
chlorate of potash was called hyperoxymuziate 
of potash. 

Byperatbene (Gr. birip, and 
strmgtTC). Labrador Hombleude. It is a 
ferrosilicate of magnesia^ with traces of alu- 
mina and of Ume. It occurs crystalline and 
massive ; it is resplendent, and of a grey-green 
or reddish hne. 

Bypertbywnm (Or. from Wpo, a 

door). In Architecture, the lintel of a doorway. 

Bypexixopliy’ (Gr. djr^p, and rpofp^t food). 
A term frequently applied to the morbid en- 
largement of any part of the body This term 
ou^t to he restricted to cases in which a part, 
though increased in bulk, retains its natural 
organisation and structore. 

Bypba. In desmibing Jlges, denotes the 
filamentous, fieshy, watery thaUus of BttssaoecB. 

Bypbeene (<^. bpcdyv, io toeave). The 
Doum Palm of Ej^t, one of the few plants 
in this noble famSy which produce branching 
trunks, belongs to this genus. It is called 
H. t^aioa, and sometimes the Gingerbread- 
tree, the fibrous mealy husk of the firuit, which 
is eaten by the poorer dasse^ tasting like 
gingerbread. This or some allied spedes is 
widely dispersed over tropical Afoica. 


Hypnotics (Gr. bryMrucdSf d^<msy). Me- 
dicines which induce sleep. 

Bypo (Gt. vmder). In Chemical no- 
men^ture, this prefix indicates the presence of 
a smaller quantity of oxygen than that con- 
tained in the acid or compound to which it is 
pefixed ; thus the hypo&djfhwrovs acid contains 
less oxygen than the sulphurous, andtheAyjpo- 
stdphicrio ound less oxygen than the sulphuric ; 
and the hyponitrom acid less osygen than the 
nitrous, dec. 

Bypoarla (SttiJ, imder). Oval gangUonio 
structures into which the fibres of the pre- 
pyramidal tracts of the brain in fishes swell 
out beneath the optic lobes. Their bulk is 
iuoreased by added ^ey matter, variegating 
their outer surface. In the cod and in some 
other fishes, they contain a cavity called hypo- 
arian veniride. 

Hypooaustnm (Gr. btr6KW(rrov, from bjr6, 
and Kttiu, I bum). In Ancient Architecture, a 
vaulted apartment from which heat was dis- 
tributed to the rooms above by means of 
earthen tubes. 

Bypooblorlo AeiA or Peroxide of 
ClUortne* A green gas evolved when chlorate 
of potash is acted on by sulphuric acid. It 
contains one equivalent of chlorine and four of 
oxygen, and explodes when heated to 212®. 

Bypocbloroius Acid. A yellow rinstable 
gas containing one equivalent of chlorine and 
one of oa^gen. Formed when chlorine is 
agitated with moist mercuric oxide. It is 
su^osed to be the bleaching agent in the so- 
called chloride of Hme. 

Bypocl&ondrisuiUi (Gr. bteS, wnd&r, and 
•xfvbpos^ caarfilage). Uneasiness about the re- 
gion of the stomach and liver, or of the hypo- 
ohondHac region^ is one of the symptoms of 
this disease. Particular circumstances may 
induce this disorder in any mdividual ; but it 
is most commonly met with in persons of 
sallow or pale complexions, spare habit of 
body, and dark hair and eyes. Its mental 
symptoms are low spirits, a groundless appre- 
hension of evil, imaginary locm sensations, and 
erroneous impressions respecting the opinions 
and sentiments of others, with a tendency to 
misconstrue their aetions ; aversion to society ; 
want of mental and bodily energy ; seeing per- 
sons and things and hearing conversarious and 
noises which are purely imaginary. The bodily 
symptoms are fiatulency and all the other 
concomitants of indigestion^costivenesa, dim- 
ness of sight, noises in the ef^, want of appe- 
tite and sleep in most cases, in a few voracity 
and drowsiness. As this disease is usually 
connected with imperfect action of the liver, 
mild aperients, small doses of calomel or blue 
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pill, and tonics are to te prescribed ; but occa- 
sionally more powerful purgatives must be 
resorted to ; and where there is much headache, 
a blister to the neck, or the loss of a little 
blood by cupping, or from the arm, may be of 
service. The regularity of the circulation is 
often much disturbed, and it is generally ne- 
cessary to keep the feet warm. 

Change of scene and of occupation, cheerful 
society, moderate exercise of all kinds, and 
great kindness and attention on the part of the 
medical adviser, are generally among the essen- 
tials in the treatment of this diseased state. 
Bub every amusement and relaxation must he 
carefully proposed and pursued; and though it 
is generally necessary firmly but gently to re- 
monstrate against the whims and caprices of 
hypochondriacs, yet sometimes they must he 
conceded to. When persons are Ml of evil 
forebodings and false alarms, it is sometimes 
well to induce them to keep a diary of their 
feelings, the perusal of which as they recover, 
or in their happier moments, is often comfort- 
ing proof to them of the utter want of founda- 
tion of some of their most inveterate notions. 
Persons who are very irritable and over- 
anxious, or who, after having been actively 
engaged in business, retire to a life of ease and 
idleness, who take no interest in study, amuse- 
ment, or exercise ; and those, again, who have 
kept bad hours, or who have led debauched 
lives, or who have studied intensely — are those 
in whom some of the worst forms of hypochon- 
driasis occur. It is seldom in the most aggra- 
vated cases of this disorder that well-grounded 
hopes of recovery may not be held out, and 
that. its recnrrenee may not be |)revented by 
timely and firm treatment ; but if it be allowed 
to run its course, it often ends in melancholy. 

Bsrpocrateriform (Gr, lTr6, and Kparijp, a 
cu^). In Botany, that form of a corolla which 
consists in. a cylindrical tube which is longer 
than the flat-spreading limb, as in the flowers 
of the genus Phlox. It is called in English 
salver-shaped. 

Bypocyclold (Gr. and KuwAoetST/j, 
<nrcular). The curve traced by a point in the 
circumference of a circle which rolls on the 
concave side of a fixed circle. When the radins 
of the rolling circle exceeds that of the fixed 
circle, the hypocycloid may always be generated 
as an epicycloid. [EmcTci.oiD.] This property 
was discovered by Euler {Acta Eetrop. 1784). 
When the radius a of the fixed circle is double 
that of the rolling one, the hypocycloid coin- 
cides with the diameter of the fixed circle. 
When the radius a of the fixed circle is four 
times that of the rolling circle, the hypocycloid 
is also algebraic, and has for its equation 

+y^ = A ■ 

Hypocyst. A Pharmaceutical name of the 
inspissated juice of the Cj/tisics hypocistis^ a 
parasitical plant on the roots of several species 
of oystvis in the South of Europe. 

Sypogaeous (Gr. ihr^, and yij, the earth). 
Literally, svhterranean. In Botany, it denotes 
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all parts in plants which grow beneath the 
surface of the earth. 

Hypogastriiun (Gr. and yacrri\p, the 
stomach). The middle part of the lower region 
of the belly. 

Hjrpogene (Gr. and yivofmi). A name 
given by Sir Charles Lyell to a group of rocks 
formed within the earth, modified probably from 
regular stratified aqueous rocks, but having lost 
all their original eh aract eristics before they are 
presented to us for examination. Granite, por- 
phyries, metamorphic limestone and quartzite, 
are all of them generally to be regarded as 
hypogene rocks. They are especially abundant 
in mountain districts, forming either the highest 
and geographical axis or the real geological 
axis of every principal chain. 

Hypoglossal KTerves (Gr. iir6, and 
yX^a-aa, the tovgue). The lingual nerves. 

Hypogynous (Gr. {>rr6, and yvtrf], a female). 
In Botany, a term denoting anything growing 
from helow the base of the ovary- 

Bypomocblion (Gr. tTroplxXiov, from 
fioxXds, a lever). In hlechanics, the fulcrum 
or support of a lever, or the point against which 
the pressure is exerted. This term is met with 
only in the old treatises on mechanics ; the equi- 
valent term fulcrum being now generally us(*d. 

Byponltric jBLcid. A compound of one 
atom of nitrogen with four of oxygen. It has 
really no acid properties, and hence is now 
generally termed yeroxide of nitrogen. It is 
formed on mixing binoxide of nitrogen with 
half its volume of oxygen, or by heating nitrate 
of lead. It may be liquefied, and even solidified, 
by cooling. 

Byponltrous A.cid> An acid intermediate 
between nitric oxide and nitrous acid, com- 
posed of 1 equivalent of nitrogen = 14, and 3 of 
oxygen =24, the equivalent of the hyponitrous 
acid, upon the hydrogen scale, being =3 8. 

Hypophospborous JLoid. An acid com- 
posed of 1 atom of phosphorus and 1 of 
oxygen, or 32 phosphorus + 8 oxygen. 

Ksrpopby Ilium (Gr. (fTrd, and tf>6\\ov, a 
leaf). In Botany, a term invented to denote a 
petiole that has the form of a small sheath, is 
destitute of lamina, and surrounds the base of 
certain small branches, having the appearance 
of leaves ; as in asparagus. It is nothing but 
a rudimentary leaf. 

Kypopbyllous- In Botany, applied to 
bodies which grow on the underside of a leaf. 

Hypopixim (a term coined from Gr. Imd, 
and 'irvov, pus). A disease of the eye, in which 
there is an apparent collection of pus under the 
transparent cornea ; that is, in the chamber of 
the aqueous humour. 

Byposoenlum (Gr. {nrotrit^pioy^ from ^6, 
and cr/cijHj, a scene). In ancient Architecture, 
the front wall of a tlieatre, facing the orchestra, 
from the stage. 

Hypostasis (Gr, djrdcrTacriSt answering to 
the Latin substantia). A term used by 
the Greek fathers to express the distinct per- 
sonality of the Father, Son, and Holy Ghost. 
This term is retained by the Latin fathers, 



HYPOSTATIC UNION 

•wiio, like oturaelves, kad no word wMeh. could 
exactly represent hypostasis, which differs from 
obcria, substance, inasmuch as the latter is used 
for the diyine substance, essence, or being — 
that which is common to each of the hypo- 
stases, persons, or individual substances which 
compose the one Grodhead. 

Hypostatic Hniou. A term used to signify 
the union of Christ’s human nature with the 
divine, constituting two natures in one person. 

Byposulpburio Acid. An- acid int^ 
mediate between the sulphurous and sulphuric 
acids. It may be regarded as containing 2 
atoms of sulphur (16 x 2 = 32), and 5 of oxygen 
(8x5=40); or as constituted of 1 atom of 
sulphurous acid =32, and 1 of sulphuric acid 
=40. In either case its equivalent is 72. 

Hyposulpburous Acid. An acid con- 
stituted of 2 atoms of sulphur (^16x2=32) 
^d 2 of oxygen (8 x 2 = 16). It is necessaiy 
to take this view of composition, its equivalent 
number being 48. 

Hypothecation (Or. hvoOi^K'n, a pledge). 
In the Civil Law, an engagement by which the 
debtor assigns his goods in pledge to a creditor 
as a security for his debt, without parting with 
the immediate possession ; differing, in tMs last 
particular, from the simple pledge. The term 
hypothecation is usually applied to things im- 
movahle only (i. e. according to the division of 
the English law, to things real, things personal 
savouring of the realty, and choses in action), 
and not to things movable (i. e. ^ things per- 
sonal in possession). It answers in general to 
the English mortgage. [Moetoaoe.] 

Bypotheuuse (G-r. ^ fiTrorelroucra ypajcijitif, 
the subtending line). In Geometry, the side oppo- 
site the right angle of a right-angled triangle. 

Hypothesis (Gr. iirSeecns). In a mathema- 
tical proposition, this term denotes that which is 
assumed or granted, and from which the asser- 
tion or predicate follows as a consequence. The 
converse of a proposition is formed by making 
the predicate hypothesis and Ae hypothesis pre- 
dicate. As an example, we have the 47th and 
48th propositions of the first hook of Euclid. 
According to the first, if a triangle is right- 
angled, the square on one side is eqnal to the 
sum of the squares on the other two ; according 
to the second, if the sum of the squares on two 
sides of a triangle is equal to the square on the 
third side, the triangle is right-angled. 

Hypothesis. In Physics and Natural Science, 
this term denotes a gratuitous supposition to 
account for some phenomenon or appearance 
of the natural world. If the hypothesis serves 
to explain a great number of the circumstances 
accompanying a phenomenon, it acquires a 
certain degree of probability; and if aU the 
known circumstances can be deduced from il^ 
the probability becomes very great (it then 
usually acquires the name of a theory), and in 
the lapse of time may amount to certainty. 
Thus the hypothesis of the diurnal rotation of 
the earth and its translation in the ecliptic, 
imagined by Copernicus to explain the planetary 
phenomena, has acquired all the characters of 
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certainty from continual astronomical obser- 
vation. In like manner, Kepler’s hypothesis, 
that the planets move in elliptic orbits, has 
been so fully confirmed by subsequent dis- 
coveries and computations, that, however doubt- 
ful it might be at first, no one who is capable 
of understanding the evidence can hesitate 
to receive it as an established law of nature. 
‘A well-imagined hypothesis,’ says Sir John 
Herschel, ‘ if it have been suggested by a fair 
inductive consideration of general laws, can 
hardly fail at least of enabling us to generalise 
a step further and group together several such 
laws under a more universal expression. But 
this is taking a very limited view of the value 
and importance of hypotheses. It may happen 
(and it has happened in the case of the undu- 
latory theory of light) that such a weight of 
analogy and probability may be accum^ated 
on the side of an hypothesis, that we are com- 
pelled to admit one of two things — either that 
it is an actual statement of what really passes 
in nature ; or that the reahfy, whatever it be, 
must run so close a parallel with it as to admit 
some mode of expression common to both, at 
least in so far as the phenomena actually known 
are concerned. Now, this is a very great step, 
not only for its ovra sake, as leading us to a 
high point in mathematical speculation, but for 
its applications, because whatever conclusions 
we d^uce from an , hypothesis so supported 
must have at least a strong presumption in 
their favour; and we may he thus led to the 
teial of many curious experiments, and to the 
imagining of many useml and important con- 
trivances, which we would never otherwise have 
thought of, and which, at all events, if verified 
in practice, are real additions to our stock of 
knowledge and to the arts of life.’ {Discour^se 
on the Study of Natural Philosophy.) 

HypotracbeXiuxu (Gr. bTrorpaxv^ioy, from 
Tpdxri\os, the neck). In Architecture, the 
slenderest part of the shaft of a column, being 
that immechately below the neck of the capital! 

Hypotrocboid (Gr. bud, andrpoxoctS^s, like 
a wheel). The curve traced by a point which is 
fixed relative to a circle rolling on the concave 
side of a fixed circle. Hypotrochoids bear the 
same relation to hypocycloids as epitroehoids do 
to epicycloids. All belong to the family of rou- 
lettes, and the hypotrochoid becomes a hypo- 
cycloid when the generating point is on the cir- 
cumference of the rolling circle. The hj^otro- 
choid is an algebraical curve when the circum- 
ferences of the two circles are commensurable ; 
in other cases it is transcendental. The most 
interesting case is when the radius of the fixed 
circle is double that of the rolling one; the 
hypotrochoid is then an ellipse, a fact of which 
advantage is taken in the construction of so- 
called elliptic compasses. [Elldpsb.] 

Hsrpotyposts (Gr. biroriTruffis, from rbiror, 
a type). In Bhetoric, an animated representa- 
tion of a scene or event in descriptive language, 
highly enriched with rhetorical figures. 

Bj-poxldaceee (Hypoxis, one of the genera).. 
A natural order of epigynous monocotyledons- 
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■belonging to tbe iJarcissal alliance. They are ' 
known by tbeir hexapetaloid flowers, by their 
six stamens with introrse anthers, and "by 
having the radicle remote from the hilum in 
their seed. They are not of much importance. 

Kypsiprymnus (Grx. t^l'irpvfj.vos, with high 
stem). A genus of Poephagous marsupials, of 
which the Kangaroo Eat {Hgpsi^rgmnus muH- 
nus) is found in New South Wales. The 
upper middle incisors are long and produced 
beyond the small lateral ones. The posterior 
far surpass the anterior extremities in length. 
The taS. is shorter than the body, and slender. 

Bypsometry (Gr. height^ and fiirpov, 
measure). The art of measuring height, either 
relative, or absolute, by trigonome^ or the 
barometer. 

Byraclnm. An article imported, as a sub- 
stitute for castor, from the Cape of Good Hope, 
and derived from one of the species of Egrax. 

Byracotberlum (Gr. {(pa|, and driplov, 
beast). A genus of diminutive Perissodactyle 
mammalia, which flourished in England during 
the middle eocene period. It exhibited the 
typical dentition (44 teeth). Its nearest affini- 
ties were with Pliolophus and Stereognathus. 

Byrax (Gr. 0pa|, a shrew-mouse). This term 
is now applied to a genus of small Mammalia 
which rank next the rhinoceros in the order of 
their affinities, and are the most diminutive 
representatives of the Pachydermatous order. 
The two known species are found in hilly 
districts at the Cape {JELyrax cafmsi8\ and m 
Syria synams)'. the latter species is 

the con^ of Scripture. 

Byson. A commercial name of one of the 
varieties of gre&n. tea. [Tea.] 

Hyssopus (Lat. ; Gr. f}<r<ronros ; Heb. i 
A genus of Labiate. E. o^oinalis, the Common 
Hyssop, is one of the bitter aromatic herbs 
which were formerly used as a stimulating 
stomachic, but it is now seldom employed. 

Kysterantlilus (Gr. flcrr^pos, after, and 
&vdos, a flower). In Botany, a term denoting the 
appearance of the leaves after the flowers ; as 
in the almond. 

Hysteria (Gr. vcrrepa, the womb, with which 
the disease was supposed to he generally con- 
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neeted). Hysteria generally attacks unmarried 
females between the ages of fifteen and thirty- 
five, coming on with low spirits and anxiety, 
sickness, short breath, and palpitation, sobbing, 
and a sense of distension of the bowels, which 
afterwards seems to concentrate itself in 
the stomach, and then rise like a hall into 
the throat (globus hystericus), where it pro- 
duces gasping, stupor, convulsive motions, 
crying, laughing, hiccough, flow of saliva from 
the mouth, and delirium ; at length the spasms 
abate, and the person gradually recovers, 
generally with the expulsion of wind from 
the stomach. Some of these symptoms are 
often much more prevalent than others, so 
that the disorder assumes many forms : it is 
also very variable in its duration, lasting from 
an hour or two to one or two days. The treat- 
ment varies extremely with the apparent causes 
of the disorder ; sometimes bleeding and de- 
pletives, at others stimulants and tonics are 
required ; in mild cases sprinkling with water 
and applying nasal stimulants give relief. Great 
attention to the exciting cause, exercise, mode- 
rate and judicious amusements and occupations, 
regular hours, and change of air and scene, are 
among the best preventives of its recurrence. 

Hysterltis. Inflammation of the womb. 
This dangerous disease generally occurs the 
second or third day after delivery ; it is attended 
by fever and pain of the part, and requires 
active antiphlogistic treatment. 

Bysterology or Bysteroxt Proteron 
(Gr. ^errepos, the latter of two, and \6yos). 
In Ehetoric, a figure by which tho ordinary 
course of thought is inverted in expression, and 
the last put first ; as, where objects subsequent 
in order of time are presented before their 
antecedents, cause before effect, &c. Some 
comprehend the figure usually called anticlwiax 
[CxDiAx] under the name Hysterology. 

Hysterotomy (Gr. ior4pa, the womb ; 
r4/xveip, to cut). The extraction of the foetus 
from the uterus. oThe Cmarcan operation, 

Bystricidse (Gr. fiorpt]^, aporcupinc). The 
name of tho family of Eodent Quadimpeds, of 
which the porcupine (Hystrix cristata) is the 
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JX, The ninth letter of the English and letter larger than usual, as Chius. Shakspeare 
most European alphabets, represents two very sometimes substitutes I for ay or yes. 
different sounds in different languages. In the dm yotir lettois pierce tho queen ? 

Greek langu^o, the letter i is the simplest of sir; she took ’em and read ’em in my presence, 
the alphabetical characters, being represented According to Gebelin, tho letter i in hierogly- 
by a single stroke, thus, i. It is also suscepti- phie writing represents tho human hand. As 
hie of various interchanges, more particularly a Eoman numeral it denotes 1 ; and if placed 
in the Latin, Greek, and French languages, before V or X, it diminishes by a unit the 
Whentwos’s followed in succession, the Eomans number expressed by these two letters. The 
used to contract them into a single long i, as form of J was originally identical with that of 
Bi for BUf tibken for tibiicm', or made the] I; and it is only within the last century that 
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any distinction was made between them. In the 
English, and French languages J has a sibilant 
sound, but the Grermans pronounce it exactly 
as the English y before a vowel. In the 
Spanish language J represents a guttural, and 
is frequently substituted for X, which has the 
same sound. 

X. B. S. This abbreviation is generally sup- 
posed to represent the initial letters of the 
words Sominum iSalvator, More pro- 

bably they are the first three letters of the 
G-reek name IH20T3, Jesus, 
lacchus. [Bacchus; Dionysus.] 
Xamblcs (Gr. ta/i^os). A species of verse 
used by the (^eek and Latin poets, and espe- 
cially by the Greek tragic poets. The deriva- 
tion of the word has not been ascertained. 
The iambics of the Greek tra^c poets consisted 
of three entire metres or six feet, and were 
thence styled the tragic trimeter acatalectio. 
They were composed originally, as their name 
implies, of a succession of iambi (w-) [Foot, 
in Prosody] ; but at a later period, various other 
feet were admitted, of which the subjoined 
table will convey an idea : — 

1. 2. 3. 4. 6. 6. 



Hence it will be seen that a tribrach may be 
introduced into all the places except the last ; 
a spondee in the first, third, and fifth places ; a 
dactyl in the first and third places; and an 
anapaest in the first. This foot may also be 
used in all other places of the verse except the 
last; with the general restriction, that in the 
third and fifth places it should be contained in 
a proper name, as Antifgone, or in a preposition 
and the word which it governs ; but two feet 
containing three syllables may not follow each 
other. The comic writers used much greater 
license in the iambic trimeter, admitting an 
anapsest, even in common words, into every 
place but the last. For a full exposition of 
this and the other iambic metres employed by 
the Greek and Latin poets, the reader may 
consult Hermann’s Memento, Doctrirm Metricas ; 
Person’s editions of the Tragedies of Mmyides; 
and the article ‘Iambic Verse’ in Kees’s Cyclo- , 
pesdia. In most modem European languages, ' 
the verse of five iambic feet is a favoxuite 
metre. In French it is used almost entirely 
in lighter poetry, as by La Fontaine and si- 
milar writers, the heroic verse being the sixth 
foot, or alexandrine ; but in English, German, 
and Italian, the former is the verse of or- 
dinary use in serious composition. The It^ 
lians divide it into — 1. The verso cadente, in 
which the line is decasyllabic, consisting of five 
iambi; e.g. 

E come albero in nave si lev6.— Dante. 

This variety is very rarely admitted in serious 
composition, and is ill suited to the character of 
the language. Poets have, however, sometimes 
sportively attempted whole series of versi ca~ 
denti ; as in the set of sonnets of Casti, called 
183 
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1 tre Q-iuli. 2. The verso eroico, or hendeca- 
syUabic, which is the ordinary one, ending in a 
short syllable : 

Canto I’armi pietose, e’l oapitanb. 

3, The verso sdrueciolo, which ends with two 
short syllables after the fifth iamb : 

Passi oziosa, e di tua gloria immgmSrS. 

This also is rarely used in serious writing ; but 
its occasional employment adds a peculiar grace 
to lighter poetry. In English, according to the 
genius of the lan^age, the decasjrllabic line is 
most common ; the hendecasyllabic occasional, 
and more frequent in blank verse than in 
rhj^es, in consequence of the comparative 
rarity of trochaic rhymes. The German lan- 
guage is rich both in iambic and trochaic ter- 
minations: consequently the decasyllabic and 
hendecasyllabic are more indiscriminately em- 
ployed than in either English or Italian ; and 
it is not uncommon to use the elegant variety 
of alternate iambic and trochaic rhymes, like 
the French masculine and feminine. 

Xapetus (Gr. *laTrer6s). In Astronomy, one 
of the satellites of Satuhn [which see]. 

Iapetus. In Greek Mythology, a Titan, 
brother of Cronos and Hyperion, and father of 
Pbomethhus. 

Xatralelptes (Gr. iarpaKeiirTTis, from larp6sj 
a ^hysidany and &\si<f>a>, 1 anoint). A phy- 
sician who cured diseases by external remedies * 
only, as by friction, inunction, &e. There was 
among the Greeks a sect of latraleiptse founded 
by Prodicus. 

Xatroxnattiexaatlol (Or. larpopuaBnp-arLKoV), 
Physicians who explain the functions of the 
body, and the action of remedies, on mechanical 
principles. These doctrines seem to have ori- 
ginated with Asclepiades, and in modern times 
were promulgated by Borelli as founded on the 
atomic philosophy of Descartes. 

Xbex (Lat.). This name is restricted to a 
species of goat; the Capra Ibex of Linnaeus, 
Bougueiin of Bufifon and the French natu- 
ralists. It is characterised by having large 
horns, with a flattened anterior surface, and 
marked with prominent transverse ridges or 
knots. It inhabits the summits of the highest 
mountain chains in the continents of Europe, 
Africa, and Asia, but does not exist in me 
Hew World. 

XMSi A species of birds, belonging chiefly 
to the old genera Soolopax and Tringa of 
Linnaeus. The green ibis, I. fcddnellwy is 
found in the warmer zones of all quarters of 
the world. In the Egyptian ibis, the prevailing 
colour is white, with long plumes of a purplish 
hue proceeding from the tertiary wing-feathers. 
It was one of the sacred animals of the ancient 

^tians, the penalty for slaying which, was 

>ath. (Herod, ii. 65.^ 

Xcaclnacese (Icacma, one of the genera). 
A natural order of hypogynous Exogens, re- 
ferred by Lindley to the Berberal alliance. 
They are related to Olaoacemy and differ from 
that order iu the calyx not enlarging with the 
fruit ; in the stamens being alternate with the - 
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petals ; in the oTary being normally many-celled ' 
^th axile placentation, and one-celled, only by 
abortion ; and in the ovnles being suspended 
below the summit of the cell. They are not 
known to be of any special use. 

Xcarus. In Mythology. [Bjedaxus.] 

Xce (Ger. eis). Frozen water. At the tem- 
perature of 32®j water, in its ordinary condi- 
tion, crystallises into ice, which if slowly pro- 
duced forms prisma crossing each other at 
angles of 60° and 120° ; the primitive figure 
has not been ascertained, though it is probably 
rhomhoidal. The arrangement of the acicular 
prisms in flakes of snow is very various, but 
in the same snow storm the same forms of 
arrangement generally prevail. The specific 
gravity of ice in its densest form is about *950. 
It is a non-conductor of electricity, and becomes 
electric by friction. The expansion of water 
in the act of freezing takes place with irre- 
sistible force, and the frequent rupture of thick 
iron and leaden pipes from this cause is a fami- 
liar instance of this. Exposed to air, ice loses 
considerably by evaporation. In the act of 
. freezing, water parts with all soluble matter, 
so that coloured water becomes colourless ice ; 
saline solutions become pure water ; and spiri- 
tuous liquors part with their alcohol. To effect 
this purification perfectly, the ice must be 
formed under circumstances which prevent the 
accumulation of blebs and air-bubbles, and 
the entanglement in the ice of any of the un- 
frozen or ejected liquor, for the foreign matters 
held previously in solution in the water are, 
in the act of freezing, transferred to the por- 
tion which remains unfrozen. If the whole 
of the water becomes a mass of porous ice, the 
impurities are retained in the pores; hut if the 
freezing takes place slowly and regularly, time 
is given for the escape of the impurities, and 
thus the brilliant and perfectly transparent 
and dense masses of ice which we find in the 
Norway ice, as imported into this country, yield, 
when thawed, water almost equal in purity to 
that which has been distilled, and nearly free 
from air. 

A remarkable property possessed by ice is 
that of Tcgclation, first noticed by Professor 
Faraday. If two pieces of melting ice be 
placed together in a warm room, the film of 
water between tbem soon freezes and cements 
the two masses together, and this effect alro 
takes place beneam the surface of warm 
water. It is thus that the broken masses of 
ice forming the ice cascade of a glacier, become 
again a solid and unbroken mass after the 
cascade is passed. [Gxacieb.] 

Xce Caves. [GLACiinES.] 

Xce Xslands. [Icebebo.] 

Xce Plant. The garden name of MeseniF- 
hryanthemiim crystallinum^ whose leaves are 
covered with crystalline warts which look like 
fragments of ice. 

^ Xce Spar. A mineKilogical synonym for 
the Glassy Felspar which is found in Vesuvian 
lavas. The name, which has reference to the 
resemblance of the mineral to ice, is also 
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applied to pellucid varieties of other kinds of 
Felspar. 

Ice Trade. The progress of eivilisatiou 
has rendered the means of procuring coolness 
in summer almost as indispensable as the 
generation of warmth in winter, and ice is now 
largely used for keeping small chambers called 
ice-safes at a low temperature, favourable for 
the preservation of provisions, whilst no incon- 
siderable quantity is directly applied to the 
cooling of wines and other beverages. 

Prior to 1844, the consumption and use of 
foreign ice in England were very insignificant, 
but in that year the Wenham Lake lee Company 
established their business in London, for the 
supply of pure ice only. This they procured 
from the Wenham Lake, about eighteen miles 
I from Boston ; hut in consequence of the high 
freight, and the great waste attending its im- 
portation and storage, the speculation proved 
a failure. The company then turned their 
attention to Norway, from which ice of equal 
thickness and compactness could be obtained 
at less cost ; the only difficulty being that of 
obtaining it of equal purity. The fjords of 
No^ay yield ice of considerable thickness, in 
unlimited quantities, and of easy access for 
shipment; hut such ice was found to he too 
impure for table use. The ice of many of the 
Scandinavian lakes, although very transparent, 
also proved, when analysed, very unsuitable, 
owing to the presence of much organic matter, 
which rendered it liable to putrefaction after 
melting. The lake ultimately selected by the 
company is remarkable for the purity of its 
water, which is attributable to the fact of its 
being supplied by springs only, and not by 
mountain torrents bringing down with them 
decomposing vegetable matter in large quantity. 
This lake, from which the company have pro- 
cured their celebrated ice for many years past, 
lies a few miles from Drobak in the Christiania 
Fjord, and being their property has been named 
and registered the Wenham LaJee. 

As soon as it became known that ice of great 
thickness could bo obtained cheaply from the 
fjords and lakes adjoining the coast of Nor- 
way, fishermen began to use it in preference 
to English ice for packing and preserving their 
^h, tiius creating an extensive demand for the 
inferior kind of block ice, the importation of 
which during the year 1864 exceeded 30,000 
tons, brought chiefly to London, HuU, Grimsby, 
and Liverpool. 

Xcelberg (Ger. eis, and ber^ a mountain). 
A portion of a glacier broken away from some 
tract of land and floating in the sea. An ice- 
berg is a true floating island, containing often 
an enormous quantity of stones, gravel, and mud, 
slowly accumulated, as the glacier is gradually 
pushed into the sea, until the .smaller specific 
gravity of ice than water has made the mass 
in the sea so much lighte^r than the same volume 
of sea-water as to overcome the cohesion of 
the whole and cause a fracture, lilasses of ice 
thus broken and floated off vary very much in 
dimensions, amounting sometimes to islands 
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measuring several miles in circumference, very 
high and of enormous depth. 

Icebergs floating away from the land near the 
Arctic and Antarctic circles are conveyed by 
marine currents towards the equator, and often 
pass far into the temperate zone in both the 
northern and southern hemispheres. They have 
even been known to cross the G-ulf Stream to the 
Azores, their depth being so much greater than 
that of the warm water crossing the Atlantic as 
to reach counter-currents, carrying them at 
right angles to that stream. Prom the south 
pole they have reached the Cape of Grood Hope. 

So great is the multitude of icebergs, that 
Dr. Scoresby, when navigating the polar seas 
in search of whales, counted 500 drifting 
along in latitudes 69*^ and 70° N. Some of 
them rose above the surface to the height of 
100 to 200 feet, and measured from a few yards 
to a mile in circumference. ( Voyage in 1822, 
p. 233.) Many were loaded with beds of earth 
and rocks, of such thickness that the weight was 
conjectured to be from 50,000 to 100,000 tons ; 
and on closer examination the mass was found 
to be composed, among other substances, of 
granite, gneiss, mica-schist, clay-slate, granular 
felspar, and greenstone. Some idea may be 
formed of the immense depth to which icebergs 
descend, from the fact that the mass of ice be- 
low the level of the water is about eight times 
greater than that above. Icebergs differ feom ice 
floes. The former are made up of ice coUeeted 
in large masses on land and pushed into the sea 
till their bulk is very considerable. • Ice floes are 
masses made up of flat ice, packed and heaped 
by driving winds and storms and opposing cur- 
rents, and frozen together: in this way very 
large islands of ice accumulate; but they are not 
deep, and cannot therefore be floated so far, nor 
are they loaded with mud and stones. 

Xoelandi Moss. The Cetraria islandka^ 
a common lichen in the mountainous districts 
of Europe. It contams a bitter principle, and 
a considerable quantity of starchy matter ; it 
is tonic and nutritive, and is often prescribed 
in disorders of debility, and in pulmonary con- 
sumption. 

Iceland Spar. A transparent rhomboidal 
variety of Calespar, or carbonate of lime, found 
in Iceland. This form of crystallised carbonate 
of lime is particularly valuable for experiments 
on the double refraction and polarisation of 
light. [OAnoABBOUS Spar.] 

Zcb Dien (Grer. I serve). The motto of 
the prince of Wales, adopted originally by 
Edward the Black Prince in proof of hm 
subjection to his father Edward III.; it has 
been continued without interruption down to 
the present time. 

Xobnemnon (Gr. literally the 

iracher). A name appHed in Zoology, in a 
double sense, to a Viverrme genus of quadrupeds, 
and to a family of Pupivorous Hymenoptera. 
As regards the Mammalia, the name is changed 
by lUiger for Hbrpestes [which see], and this 
term has been generally adopted by English 
zoologists. The ichneumon of the Nile {Her- 
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^estes Tharaonis) was one of the sacred animals 
of the ancient Egyptians ; and although many 
fabulous feats were narrated of it as the enemy 
of the crocodile, there is no doubt but that the 
instinct which impels it to search for the eggs 
of the crocodile as an article of food tends 
materially to diminish the number of that 
destructive reptile. The ichneumon preys, 
however, on the eggs and young of various 
i^ecies of animals. Mir. Bennett relates that 
on one occasion a grey ichneumon (Herpesfes 
gris&m) killed no fewer than twelve full-grown 
rats, which were let loose to it in a room six- 
teen feet square, in less than a minute and a 
half. [PupivoRA.] 

Xebnograpby (Gr. ixvoypa<l)la, from tx^or, 
a mark or trace). In Architecture, the re- 
presentation of the ground plot of a building. 
In Perspective, it is the representation of the 
building, intersected J)y a horizontal plane at 
its base or groimd floor. 

Xebor (Gr. ixt^p). A thin watery discharge. 
By the Greeks this name was applied to the 
divine fluid that issued from the wounds of the 
gods. 

Xcborologry {^xdp, and \6y05). The ana- 
tomy of the lymphatic and secreting systems. 

Xcbtbidln. An albuminoid substance con- 
tained in the roe of certain Ashes. 

XcbtbyocoUa (Or. 1x^6$^ « fish, and 
xSxxa, glue). [Isutolass,] 

Xcbtbyodorulltes (Gr. ix^h, fish; d6pv, 
spear; bxlS. \idos, stone). The petr^ed spines 
of placoid fishes, of which they are often the 
sole evidences, especially in the Upper Silurian 
and Devonian strata. 

Xcbtbyollte (Gr. tx^^s, and Kidos). A 
name sometimes given to the fossil remains 
of fishes, without regard to their geological 
position. Ichthyolites have been found in 
rocks of aU ages from the Silurian to the 
newest tertiary. 

! Xcbtbyologry (Gr, ix^s, and ^.Syos). The 
science which treats of the nature*, uses, and 
classification of fishes. 

Pishes are those oviparous vertebrate animals 
which have a heart consisting of one auricle 
and one ventricle, which breathe water, and 
have the nasal cavity communicating with the 
external surface only. In a few species an air- 
bladder is present, and so organised as to act 
the part of a lung ; but the principal, if not ex- 
clusive, organ of respiration consists, throughout 
the whole class, of branchiae or giUs. The gills 
I are commonly composed of rows of slender flat- 
j tened processes suspended by arches, attached in 
j general to the hyoid bone, and covered vrith a 
I membrane or tissue of innumerable minute and 
I dose-set blood-vessels. The water which the 
I fish takes in by the mouth, instead of being 
I swallowed, passes through the interspaces of 
j the gills, and escapes by the fissures on each 
side of the head, called gill-apertwres. The 
air contained in the water acts upon the blood, 
which is minutely subdivided in the branchial 
vessels ; and the bilocular heart serves exclu- 
sively to propel the whole of the venous blood 
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to the branchial arteries, and is thus analogous 
in function to the pulmonary auricle and ven- 
tricle of the warm-blooded classes. The blood, 
having been decarbonised in the gills, is col- 
lected into the dorsal arterial trunk or aorta, 
and is propelled, without the influence of a 
systemic heart, to all parts of the body ; whence 
it is again returned by the veins to the branchial 
auricle and ventricle. 

The whole structure of a fish is as evidently 
adapted for swimming as that of a bird for 
flight. Being suspended in a fluid of nearly the 
same specific gravity as itself, it has no need of 
widely-expanded wings for its support. Many 
species, moreover, have the air-bladder so or- 
ganised and developed as, by its contractions 
and dilatations, to vary the specific gravity of 
the fish, and aid in its ascent to the surface, or 
descent into the depths of the water. Ordinary 
progression is effected by the motions of the 
tail, which, by the action of powerful muscles, 
displaces the water alternately to the right and 
left; the gills, also, in expelling the water 
backwards, may contribute, by the reaction of 
the current, to propel the fish forward. The 
ordinary extremities, therefore, being of little 
use, are reduced to a low or rudimental condi- 
tion; they are chiefly remarkable for the number 
of parts corresponding to the digital phalanges 
of the higher classes, and which, from their 
disposition, are called rays. The pieces ana- 
logous to the bones of the arms and legs are 
extremely shortened, and often quite concealed; 
the membrane supported by the diverging rays 
rudely represents the hands and feet. The 
members thus constructed are called those 
which answer to the anterior extremities are 
called the federal fins ; those which answer to 
the posterior extremities are the mntred fins. 
Other rays attached to peculiar bones above or 
between the extremities of the spinous processes 

S rt the vertical fins, which are mesial and 
, either above the back, beneath the tail, 
or at the extremity of the tail. The upper 
vertical fin or fins are called the dorsal^ the 
lower ones the aoial, and the terminal one the 
caudal fin. The fin-rays are of two kinds. 
Some consist of a single bony piece, usually 
bard and pointed, sometimes flexible aud elastic, 
and divided longitudinally ; they are called bony 
or spinous rays : the others are composed of a 
vast number of little joints, generally branched 
at the extremity ; they are called jointed^ 
or branched rays. In general the fins, whicli 
are placed in pairs, and correspond to the ordi- 
nary extremities, are four in number; but 
sometimes there are but two, and sometimes 
they are entirely wanting. When both pectoral 
and ventral fins are present, they may have the 
ordinary relative position; i.e. the pectoral 
fins may be considerably in advance of the 
ventral^such fishes are said to he abdo?ninal; 
or the ventrals may be placed below, or on the 
same or nearly the same transverse line as the 
pectorals— such fishes are termed thoracic ; or 
the ventrals may be situated in advance of the 
pectorals, under the throat of the fish — ^when 


the species are called jugular fishes. The 
vertebrae of fishes, when completely ossified, 
are united, with very few exceptions, by opposite 
concave surfaces. Most fishes have the body 
covered withscales. They are destitute of organs 
of prehension, except the teeth. The imperfec- 
tion of the organ of touch is remedied in some 
by the developement of soft tentacles or feelers. 

The teeth are very various as to their 
number, form, and relative size. They are 
either anchylosed to the jaw-bones, attached to 
ligaments, or implanted in sockets ; when the 
latter, the tooth has always a single and simple 
fang. The teeth may be placed on tbe maxil- 
laiy, premaxillary, or lower jaw-bones : upon 
the vomer or sphenoid bones ; upon the palatine 
or pterygoid bones, the tongue, the branchial 
arches, or the pharyngeal plates ; or they may 
be entirely wanting. 

Besides the branchial arches, the hyoid bone 
supports on each side a number of rays, which 
support the branchial or opercular membrane. 
This membrane is also generally further 
strengthened by three osseous plates called 
the op&rcular, svhop&rcvdary and interopercidar 
hones : the kind of door thus formed is joined 
by the preopcrcidar to the tympanic bone, and 
plays upon the scapular arch. 

With respect to the subdivision of the class 
of fishes into orders, Onvier, admitting the 
great difficulty which exists in defining them by 
fixed and easily appreciable characters, adopted 
after many attempts the following classification. 

He first divided the class into two sub-classes ; 
Sub-class I. Pisces ossei, or fishes properly so 
called. 

II. Pisces cartilaginei, or CJiondro- 
pterygianSy cartilaginous fishes. 

The first sub-class are arranged according to 
the modifications of their organs of locomotion. 
All the osseous fishes which have the anterior 
part of the dorsal fin, or the first dorsal whore 
there are two, supported by bony rays, with some 
bony rays in the anal fin, and at least ono bony 
ray in each of the ventrals, are collected into 
an order, called Acaoithopterygians. 

All those osseous fishes in which, with the 
exception of tEo anterior dorsal and pectoral 
rays, all the rays are soft, constitute the order 
Malacoptcrygians, 

ThoMalaoopterygii arc subdivided, according 
to the relative position or absence of the ventral 
fins, into abdominaly jugulaty or suh-bracUoLy 
and apodal fishes. 

Those fishes which have the branchue in the 
form of tufts constitute the order of Lopho- 
bramhii. 

Those fishes in which the maxillary and 
palatine arches are firmly united, or as it were 
soldered to the cranium, are culled the Plecto* 
gnathi. 

The ChondTopterygia7i fishes are divided 
into the three orders of; — 

Stueionians, 

Sblacxaks, and 
Cyolostomes [which see]. 
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The chief modification in the aarangement of 
the class of fishes has been the consequence of 
a study of the nature and ajfiLnities of the 
numerous extinct forms, and a comparison of 
these with existing species. 

M. Agassiz has proved that certain species, 
which stand out as exceptions to the ordinary 
form and structure of the class among recent 
fishes, are the types of extensive orders whidi 
peopled the seas of the ancient world, and now 
characterise particular strata. This naturalist 
has likewise observed more closely than his 
predecessors therelations which subsist between 
the external scales and the internal structure ; 
and he accordingly proposes to arrange the 
class of fishes aceording to the modifications 
of the scaly covering, and divides them into 
four orders, each of which contains fishes 
having a cartilaginous skeleton; and in each 
there are both Acanthopterygian and Mala- 
copterygian, Abdominal and Apodal genera. 
These orders are named Placoides, Ganoides, 
Ctekoedes, and Cycxoides [which see]. 

The discovery of intermediate forms, between 
the true fishes and the lower reptilia, e. g. 
L&pidosirm and Archego&aurm^ has induced 
Prof. Owen to regard the groups Pisces and 
Eeptilia no longer as separate classes, co- 
equal with the birds and mammalia, but to 
subordinate them as subclasses of the great 
group Hjeoiatoceta or cold-blooded verte- 
brate animals [which seel. In that artide 
is a list of orders of fishes, with those of 
BeptiHa. 

Xcbthyopbaglst (Gr. A fish- 

eater. Some savage tribes who live almost 
entirely on fish were called by the ancients 
Ichthyo^hagi. 

Xclitbyoplitlialmite (Gr. 

6a\(jt.6Sf the eye). A species of zeolite with a 
peculiar pearly lustre, resembling that of the 
eye of a fish. 

Xcbtbyopterygla (Gr. ix^6s, and irripv^, 
a fin). An order of fossil rep^es in which the 
vertebral centra are ossified and biconcave; 
joined by syndesmosis, not by suture, to their 
neural arch. Pleurapophyses of the trunk long 
and bent, the anterior ones with bifurcate 
heads. Teeth with converging folds of cement 
at their base, implanted in a common alveolar 
gcoove, and confined to the maxillary, pre- 
maxillary, and premandibular hones. Pre- 
maxillaries much exceeding the maxillaries in 
size ; orbit very large, a circle of sclerotic plates; 
nostrils near' the orbits ; limbs natatory, with 
more than five multi-articulate digits ; an 
epistemum and davioles; no sacrum. The 
bones of the head, as in Qanooe^hala, include 
the supplementary postorhitals and supra- 
temporais, and there is a foramen parietale, 
hut there are small temporal and other vacui- 
ties between the cranial bones, a single con- 
vex occipital condyle, and one vomer which is 
edentulous. The order, which ranged from 
the lias to the chalk (excepting in the 
Wealden) inclusive, indudes the genus Ichthyo’- 
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Xcbtbyosaurus (Gr. and ffavpos, 

a lisarcC). A genus of extinct marine animals, 
which combined the characters of saurian 
reptiles and of fishes with some of the pe- 
culiarities of the Cetaceous Mammalia. The 
vertebrae of the backbone of the lehthyosauH 
resemble those of fishes in having their bodies 
joined by opposite concave surfaces; but the 
superior arches remain permanently detached, 
as in reptiles. The cranium resembles in- 
structure that of the crocodiles, but is charac- 
terised by a peculiarly large orbit, in which a 
circular series of osseous sderotie plates, ana- 
logous to those of the crocodile and birds, but 
relatively much larger, has been so frequently 
found as to prove it to be a generic structure. 
The nostrils are situated, not, as in the crocodile, 
near the point of the snout, but close to the 
anterior part of the orbit. 

The teeth resemble in structure those of the 
crocodiles ; but are lodged, as in some of the 
Lacertine Sauria, in a groove, and not in 
distinct sockets. The locomotive extremities 
are similar in construction to the paddles of 
the whale ; hut they are four instead of two in 
number, and the anterior paddles are connected 
by a broad coracoid, a complete clavicle, and a 
supplementary coracoid bone to a strong ster- 
num ; the flattened phalangeal bones supporting 
the ^ are polygons^, and are relatively shorter 
and more numerous than in the whale tribe. 
The hind paddles are smaller than the fore, 
and are attached to a pelvis similar to that 
of the crocodile. SmaU supplemental bones 
are wedged into the lower part of the joint of 
the atlas and occi;gut, and a few of the suc- 
ceeding vertebral joints ; and the tail often 
presents a fracture at a particular point, whence 
the existence of a caud^ fin has been inferred. 
From the form and position of masses of crushed 
and apparently half-digested fish hones and 
scales in the abdominal cavily of the ichthyo- 
sauras, it is concluded that they preyed chiefly 
on fish ; that they had a simple and capacious 
stomach, and an intestine provided with a 
spiral valve. The geological range of the ich- 
thyosaurus, according to Dr. Buckland, began 
with the muschelkalk and extended through 
the whole of the oolitic period into the cretii,- 
ceous formation. The most recent stratum 
in which any remains of this genns have yet 
been found is the chalk marl at Dover. The 
chief British depository of the hones of the 
Ichthyosauri occurs in the lias at Lyme Begis 
in Dorsetshire. 

XclitHyosl? (Gr. XxQh). A roughness and 
thickening of the skin, portions of wMeh become 
hard and scaly, and occasionally corneous, with 
a tendency to' excrescences. Friction, warm 
baths, and occasionally stimulating oiutments, 
have been of service in mitigating the progress 
of this disease; but it seldom yields permanently 
to any plan of treatment. 

Xcbtliys (Gr. a fisK). A word found 

on many seals, rings, urns, tombstones, &e., 
belonging to the early times of Christianity, and 
supposed to have a mystical meaning, from each 
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cTiaraeter forming an initial letter of the words fined to those flowers in wliieh these stamens 
*lTjl(roOs Xpitrrds, €>eov Tt6s, ^^oer^fjp ; i.e. Jesus , re inserted into the calyx, 

Christ, the Son of Grod, the SaTiour. _ Xoterus (Gr. iKrepos). The Jaundice ; so 
Xcioa (the name in Guiana). A tropical :alled from its resemblance to a bird of yellow 
genus of Amyridacea, consisting of_ large trees solour, so named, but now unknown, 
abounding in balsamic or resinous Juice. The Xctldes (Gr. ^KT^s, a weasel). A genus of 
balsam obtained from many of the sj^ecies is lOCtumaL carniTorous Mammals, intermediate 
odoriferous, and is used as a perfume in South letween the Plantigrade and Viverrine Digiti- 
America. These balsams remain fluid for a grade tribes, having the plantigrade walk of 
considerable time, but ultimately harden, when the racoons and coatis, and the slender conical 
they are used as incense. I. hcterophylla yields inout of the civets and other ViverridcB. The 
Balsam of Aeouchi, employed as a vulnerary ; dental formula of the genus is — 

while that of J. hcptaphylla is used as a remedy , , « q 3 

for dysentery, &c. The wood of 7. aliissima is . — r I P* x — 5 = 38. 

preferred hy the Indians for making canoes, ^ ^ ^ ^ ^ 

and is called Cedarwoodfrom its fragrance. It The teeth resemble those of the Paradoxiirus, 
grows in the forests of Guiana to the height hut are thicker and more tuberculous ; and 
of one hundred feet or more. thus contribute, with the plantigrade structure 

XcouLOclasts (Gr. etKtSr/, an image ^ and of the foot, to indicate the affinity of the 7cz!«7es 
K'K&ca, X break). Literally, breakers of images ; to the plantigrade Ferce. Three species are 
a title applied to two of the Byzantine empe- recorded ; they are all natives of Southern 
rors, Leo thelsauriau and his son Constantine Asi^ and are called Benturongs. The common 
Capronymus, who during their reigns, which Indian species (7. alUfrons) is of the size of 
extended from 726 to 796, persevered in over- a domestic cat; but its body is longer and 
throwing the images in the Christian churches, heavier, its legs shorter, and its gait lower and 
and in extirpating their worship. The 338 more crouching. The tail is extremely thick 
bishops, also, who attended a council at Con- at its commencement, and gradually tapers to 
stantinople in the reign of the latter prince, the extremity, where it curves upwards. The 
and declared themselves in favour of his views, pupil of the eye contracts during daylight into 
were stigmatised Iw the orthodox party under a vertical fissure. A Benturong, which was 
the same name. In the year 787, however, a kept in captivity many years, was fed on a 
general council was assembled at Nicsea by the mixed diet of animal ana vegetable substances; 
empress Irene, who inclined towards the old and they most probably subsist on similar food 
superstition, and the images were on this in a state of nature. 

occasion restored to their former honours. Xdea (Gr. i^ia). Literally, the image or 
This council, the second of Hice, is the last resemblance of any object conceived by the 
respecting which the Greek and Latin churches mind. There is no word in any language the 
coincide ; the practice, however, of the Greek definition of which, from the obscurity of meta- 
church makes a distinction between the use of physical writers, is attended with such difficulty 
piettares, which it allows, and graven images, as the term idea ; and the difficulty is enhanced 
which it studiously rejects. (Mosheim, Feel, when we consider the vagueness with which its 
JXisi.; Schlosser’s History of the Iconoclast equivalents are expressed in different languages. 
Emperors, Frankfort 1812; Stanley’s Lecturer. Like many other terms of mental philosophy, 
on the Eastern Church', Milman, iai/n Chris- the word is derived from the sense of sight, 
iianity, hook iv. chap, vii.) and in its most extended acceptation is em- 

Xconograpby (Gr. siKovaypa^la). A term ployed to indicate ‘ every representation of out- 
invented to designate literary works devoted to ward objects through the senses, and whatever 
the description of monuments of art ; and, in a is the object of thought.’ (Dugald Stewart’s 
more restricted meaning, of portraits. Among Phil. Essays, Appendix ii. ; ICant’s Criiik der 
works on db.is subject, Didron’s Icomgraphie reinen Fernunft; Ritter’s Geschichte der Phi- 
Chritienne may be specially mentioued. Icono- losophie ; Reid On the Human Mind ; J. S. 
logy is the explanation of emblematic and alle- Mill, Examinatim of 8ir W. Hamiltoti's Phi- 
gorical representations. losophy.) 

XoosaliedLroii (Gr. eiKoo-defipos). A solid Xdeal (Gr. i5ea). In Painting and Sculpture, 
figure bounded by twenty planes. One of th< the ideal is an im^ge formed in the mind, as the 
five Platonic bodies or regular polyhedra is an result of knowledge and experience, and based 
icosahedron. It has twenty equal faces, each of on the material or natural image. The beau 
which is an equilateral triangle ; it has thirty ideal is an ideal beauty composed of a selection 
edges, and twelve solid angles, each formed by of beautiful parts, and put into harmony with 
the meeting of five plana angles. The tota’ each other hy the skill of the artist. There can 
surfece of a regular icosahedron is 8’660254i be no definite canon as to what constitutes the 
times the square on one of its edges, and it beau ideal, as each artist, according to his taste, 
volume is 2T81696X times that of the cube on skill, or experience, will imagine a different 
one of its edges. standard; thus the ideal of one school differs 

Xcosandrons (Gr. eikoo-t, twenty, am from the ideal of another, as much as complexion 
hvip). Literally, any flower having twenty and temperament differ in the various /aces, 
stamens or thereabouts ; but it is usually con- Most great painters and sculptors have esta- 
188 
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Hished their own ideal, and this has been de- 
lightful to others in proportion to the extent 
of the powers of the artist. Gnido painted 
Madonnas and Miagdalens from the head of his 
colonr-^nder, his model constituting merely 
the basis of his ideal. Eaphael, in a letter to 
Count Castiglione, very clearly states his re- 
course to an ideal standard in painting his Ma- 
donnas; he says, ‘ To paint a beautiful woman, I 
must see several; but as there are few beautiM 
women, I have recourse to a certain ideal in 
my. mind. 'Wliether this be beneficial to I 
know not; but I strive to form such an ideal 
in my mind.’ 

Zeuxis adopted the same principle, when 
employed by the citizens of Croton to paint a 
figure of Helen : he obtaiued five of the most 
beautiful virgins of the city as his models, and 
from each adopted what according to his ideal 
was most beautiful, and thus produced his 
famous picture. CWoruum, Epochs ofEainiingy 
1864, pp. 37-329.) 

Idealism. A term applied to several 
metaphysical systems, varying in its significa- 
tion according to the meaning attached in each 
particular scheme to the word idea ; from which 
it is derived. In England the best loiown 
system of idealism is that of Berkeley. In 
reference to this philosopher’s doctrines, the 
word is used in its empirical sense for the object of 
consciousness in sensation. [PBUCEPTioisr.] In 
its Platonic or transcendenm sense, the term , 
idealism has been applied to the doctrines of 
Kant and Schelling; neither of whom is an' 
idealist in the way in which Berkeley may be | 
so called. The system of Berkeley may be 
thus expressed: The qualities of supposed 
objects cannot be perceived 'distinct from the 
mind that perceives them ; and these qualities, 
it win be allowed, are all that we can know of 
such objects. If, therefore, there were external 
bodies, it is impossible we should ever know it; 
and if there were not, we should have exactly 
the same reason for believing there were as we 
have now. AH, therefore, which really exists 
is spirit, or the thinking principle — ourselves, 
our fellow men, and God. "What we call ideas 
are presented to us by God in a certain order of 
succession, which order of successive presen- 
tation is what we mean by the laws of nature. ' 

Identtgrapliy (a word made up from Lat. 
idem, the same, and Gr. ypA^a, I write). A 
name given by the Dutch periodicals in 1826 
to an application of the art of lithography, by 
which a reprint of common letteipress printing 
is obtained in a short time, according to the 
inventor in two hours after the arriv^ of the 
mail. [Ana-STATIC? PRiOTiitG.] 

Identity, Personal. The sameness of 
the conscious subject, J, throughout all the 
varioujs states of which it is the subject. The 
question, "Wherein consists our identity, and 
what is its evidence ? has been a source of mani- 
fold controversy to modern metaphysicians. By 
philosophers of the materialist school the doc- 
trine has been ejected, as incompatible with 
daily and obvious experience. But indepen- 
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dently of any hypothesis respecting the nature 
of the soul in itself, it has been argued, that as 
all our knowledge of a substance is derived from 
the qualities or phenomena which it presents 
to our senses, and that all we can mean by 
substance being the same with itself is that it 
possesses the same qualities which it previously 
did (for if not, the substance is changed), so 
all we can know of the substance mind in 
particular is derived from observation of the 
changes which it undergoes. But we find that 
what we conceive to be the same individual 
does, at different periods, assume under the 
same circumstances widely varying appearances. 
A man will laugh at what when he was a 
child would have excited his anger or jealousy. 
This reasoning contains an evident fallacy. 
It does, in fact, like all other reasoning of the 
same kind, imply that very doctrine which it 
means to refute. Consciousness, it is asserted, 
is the joint effect of two substances acting one 
on the other. How, then, can we affirm that 
one of these substances is changed, unless by 
assuming that the other remains the same? 
How can we show that the phenomenon laugh- 
ter in the mania different from the phenomenon 
jealousy or anger in the boy, nnless we admit 
that we who ^serve these phenomena — e. by 
the premisses, on whom these phenomena pro- 
duce a given effect — remain the same as we 
wOTe when we were affected previously in a 
different manner. A lump of sugar, as we 
take it to be, no longer melts in what we take 
to be water. Assuming that the water remains 
water, we may fairly infer that the lump in 
question is not sugar, or vice vers^ ; not so if 
we profess ourselves equally ignorant of the 
identity of both substances. This argument, 
it will be seen, applies equally to the materialist 
and non-materialist. Such may be said to be 
the negative evidence of our identity. Its posi- 
tive evidence rests on the necessity and uni- 
versality of its belief, as implied ia every act 
of memory. To remember is to refer a ^ast 
state of consciousness to the same subject 
wluch now at the present moment recalls it. 
(Bishop Butler's Treatise on Personal Identitg i 
Brown's Phil, of Human Mind, Lect. 12, 13, 
14, &c. &c.) 

Identity, System of. In Philosophy 
(otherwise called Identism), a name which has 
been given to the metaphysical theory of the 
German writer Schelling. It rests on the 
principle that the two elements of thought, 
the objects respectively of understanding and 
reason, called by the various terms of matter 
and sp.rit, directive and subjective, real and 
ideal, &c., are only relatively opposed to one 
another as different forms of the one absolute 
or injmite\ hence sometimes called the two 
poles of the absolute. [Sohellbstg, Philo- 

SOPHT OF.] 

Ideogprapblo IlharacteTS (Gr. JSea, and 
ypd<pw). In Philology, characters used in 
writing which express figures or notions, in- 
stead of the arbitrary signs of the alphabet. 
The Chinese characters are ideographic, al- 
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tliougli the symhols, at first intended to repre- 
sent distinct objects, have become by use 
merely conventional. The hieroglyphieal cha- 
racters of the ancient Egyptians were of tdie 
same description. Ideographical writing is 
opposed to phonetic, [Phoxetio ; Alphabet.] 

Ideology (Gr. iSco, and \6yos). Literally, 
the science of mind. The term applied by the 
later disciples of Condillac to the history and 
evolutions of human ideas, considered as so 
many successive modes of certain original or 
transformed sensations. The writings of this 
school are characterised by an unrivalled 
simplicity, boldness, and subtlety; and the 
different phases of its doctrines are admirably 
exhibited in the physiological researches of 
Oabanis, the moral dissertations of Garat and 
Volney, and the metaphysical disquisitions of 
Destutt de Tracy. (Damiron, Sist. de Phil, en 
France, &c. &c.) 

Xdes (Lat. idus). One of the three epochs 
or divisions of the ancient Roman month. 
The calends were the first days of the different 
months ; the ides, days near the middle of the 
months ; and the nones, the ninth day before 
the ides. In the months of March, May, 
July, and October, the ides fell on the 15tli; 
in the other months on the 13 th. The Romans 
used a very peculiar method of reckoning the 
days of the month. Instead of employing the 
ordinal numbers first, second, third, &e., they 
distinguished them by the number of days 
intervening between any given day and the 
next following of the three fixed divisions. 
Por example, as there were always eight days 
between the nones and the ides, the day after 
the nones was called the eighth be/ore the 
ides, the next the seventh before the ides, the 
next the sixth before the ides, and so on. In 
leap years, when Pebruary had twenty-nine 
days, the extra day was accounted for by calling 
both the twenty-fourth and twenty-fifth days 
of that month the sixth day before the calends 
of March ; whence the leap year received the 
name Bissextile [which see]. 

Idiom (Gr. lSlwju.a, from tSios, 'peculiar). 
In Philology, a mode of speaking or writing 
foreign from the usages of imiversal grammar 
or the general laws of language,, and restricted 
to the genius of some individual tongue. Thus, 
a sentence or phrase consisting of words ar- 
ranged in a particular manner may bo a Latin 
idiom ; the same, arranged in a different 
manner, an English idiom, &c. The use of a 
particular inflexion of a word may also be an 
idiom. We also use the term idmni in a 
wider sense, to express the general character 
of a language. We have a number of subordi- 
nate words to express the idioms of particular 
tongues: thus, a Latin idiom is a Latinism, 
a P^rench idiom a Gallicism, &c. The word 
idmn is also not uncommonly, but incorreetiy, 
used in the same sense with the Prench idieme, 
a dialect or variety of language. Idiotisme is 
the Prench term expressing the correct signifl- 
cation of the English iditm. 

Xdlonathic fGh:. iSms. and wclfios. an aifec- 
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tion), A disease which does not depend npon 
any other disease, and which is thus opposed to 
those diseases which are symptomatic. 

Idiosyncrasy (Gr. y5:o?; civ, with\ and 
Kpacis, a temperament). A state of constitution 
peculiarly susceptible of certain agents which 
in general produce no effect, or one perfectly 
different. Thus honey and coffee act with some 
few persons as violently aperient ; very minute 
doses of antimony are occasionally followed by 
powerful emetic effects, and small quantities of 
mercury by salivation, &c. 

Idiot (Gr. iSioijTijj, originally a private indi~ 
vidual). In contemplation of Law, one who has 
been born totally deficient in understanding, or 
has lost it by sickness, so as to have no lucid 
intervals : lunatic, properly speaking, one who 
has lucid intervals. The care of idiots and 
lunatics is a branch of the prerogative of the 
crown, and exercised ordinarily the chan- 
cellor. [Lunatic.] 

Xdoorase (Gr. cTSos, appearance, and Kpacts, 
mixture, indicating that its forms are a mix- 
ture of those of certain other minerals). Volcanic 
Garnet. It is of various colours, and is some- 
times called Volcanic Chrysolite or Hyacinth. 
It occurs in the ejected masses of Vesm-iiis, 
and elsewhere. It is an alumino-silieate of 
lime, with about 5 per cent, of oxide of iron. 

Xdol, Idolatry (Gr. eldtv^oAarpela, from 
eiduAov, an image, and Aarpeia, service). The 
figures of metal, stone, orwood, by which pagans 
for the most part represent their divinities are 
termed idols, and the worship paid to them 
idolatry. Although Grecian idolatry was dig- 
nified by all the charms which art could tlirow 
around it, it appears that the most popular 
idols were rude and almost formless images ; 
traditionary representations of tlio divinities, 
to many of which the vulgar notion attributed 
a divine origin, believing them to have fallen 
I from heaven. Such were the Hermse of Athens ; 
the image of Artemis or Diana at Ephesus, 
mentioned in the Acts of the Apostles; the 
sacred ancile, or shield of the Romans : which 
seems to have commanded more of the vene- 
ration of the common people than the I*allafi of 
the Parthenon or the Jupiter Olyrapius of Elis. 
(Vossius, De Originc Jdololafritp; Graves On 
the Pentateuch ; Crousser, Symlx>UJc der alien 
Vbelkcr; Spence’s Polyjmfisi Mem. dr T Acad, 
dcs Inscr. vol. xxxviii. Thirlwnll, Bistory of 
Greece, vol. i. ch. vi.> 

Xdrialine. A fusible inflammable substance, 
found by Dumas in a minenil from the quick- 
silver mines of Idria in Carniola. 

Xdryl. A fusible volatile hydrocarbon de- 
rived from Idrid coal by distillation. 

Xdyll (Gr. ^IdikAiov, the diminutive of 
form). A short pastoral poem of which the 
object, or at least the necessary aceompaniment, 
has been said to be a vivid and simple repre- 
sentation of ordinary objects in pastoral nature. 
But iu common usage the signification of this 
word is hardly different from that of eclogue. 
The pastoral poems of Theocritus are termed 
IdvlU. those of Vircil JEotoaues : "feut it would 
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be dijB&cnlt to assign any distinetion between tbe 
two, except that which arises from the greater 
simplicity^ of language and thought which 
characterises the former. Many critics, how- 
ever, aver that the eclogue requires something 
of epic or dramatic action : the idyll only 
picturesque representation, sentiment or narra- 
tive. [EonOGUB; Bxioolio.] In English poetiy, 
among this class may be ranked, Shenstone’s 
Schodmistresi, Burns’ Cottager’s Saturday 
Night, G-oldsmith’s Deserted pillage, &c. &a 
Mr. Tennyson’s celebrated volume, The Idylls 
of the King, is in truth misnamed. 

Xgasuiio d&cid. A name given by Pelletier 
and Caventou to an acid which is found com- 
bined with strychnia in the Niue vomica and 
St. Ignatius’s bean. 

ZgUte or Xgloite. A variety of Aragonite 
found at Iglo in Hungary. 

Xgrnatltis's Sean. The seeds of a plant 
supposed to be the Stryohnos multiflora, used 
in the Philippine Islands as a cathartic and 
emetic. [Strychnia.] 

Xgneous Rocks (Lat. igneiis, flery). The 
materials poured out in a molten state from 
volcanoes [Volcano], or thrown out as ashes, 
lapillsB, or scoriae, are beyond a doubt igneous 
rocks, and the large quantity of such materials 
that must exist, but is not poured forth, in the 
neighbourhood of volcanoes, is also of the 
same nature. Ancient lava exists, and is 
called bascdi. But besides lava and basalt 
there are many varieties of igneous rock, which 
may, in many cases, be results of submarine 
eruption, the lighter matter, if any, erupted at 
the same time having been carried away and 
levelled by the action of water, and the point 
of eruption not being developed into a volcano. 
Many of the largest eruptions of lava have 
taken place at the sides of the cones, at a dis- 
tance from the hill, whence smoke and gaseous 
products issue. 

Igneous rocks are of aU geological periods, 
but in proportion as they are more ancient they 
are the more likely to be obscure. Thus in the 
older rocks lava is no longer recognisable. 
Basalt there becomes greenstone, and is often 
so far metamorphosed as to simulate true 
porphyry. Volcanic ashes become regularly 
stratified and^ difficult to distinguish from 
other mechanical rocks of similar mineral 
composition. 

Igneous rocks are not to be confounded with 
hypogene or plutonic rocks, which have been 
also apparently formed with much heat and under 
enormous pressure, but which have not, so far 
as we can teU, been directly melted by heat, 
and were not erupted. The difference is very 
marked, and can generally be determined by 
microscopic examination of thin sections. The 
blebs or vesicles in the one are occupied by air 
or filled by ciystalline minerals ; those in the 
other are filled by water. The amount of 
pressure under which the rocks have been ela- 
borated, induces differences so important that 
it is often difficult to identify similar minerals ; 
but in fact the nature of the minerals formed 


IGNITION 

out of a given proportion of certain elements 
varies very greatly, and according to laws with 
which we are only now beginning to become 
acquainted. 

Strictly and properly speaking, then, none 
are igneous roclcs hut those which we know to 
have existed in their last state in a molten 
form, so that lava, scorise, or the stony froth 
of lava, and ashes, or the fine dust of the scoriae, 
can alone be named among modem rocks, and 
basalt and greenstone among the older. The 
greenstones, however, although sometimes "cer- 
tainly basaltic, are sometimes of doubtful 
origin. Porphyries of the more familiar kind, 
su<m as granite and syenite, are certainly not 
igneous in the proper sense, nor are the con- 
tents of veins in these rocks. All these are 
more properly Metajmcobphic [which see]. 

Ignis Fatuns (Lat. vain or foolish fire ; 
a translation of the Pr. fen follet), A kind of 
luminous meteor, which is said to flit about 
in the air a little above the surface of the 
earth, and to appear chiefly in marshy 
places, or near stagnant waters, or in church- 
yards, during the nights of summer. Many 
instances are related of travellers having been 
decoyed by these lights into marshy places, 
where they perished; and hence the names 
Jaeh-with-a-lantem, WiU-with-a-wisp:'^ei peo- 
ple ascribing the appearance to the agency of 
evil spirits, who take this mode of alluring men 
to their destruction. 

This somewhat dubious phenomenon has not 
yet received a satisfactory explanation. It 
cannot be referred to natural issues of spon- 
taneously inflammable gas, since no natural 
production of such gas has ever been observed ; 
neither can it he due to phosphorescence, 
for this kind of luminosity is too feeble to 
be seen at a distance. Divested of its imagi- 
nary attributes, the phenomenon may probably 
be referred to the issue of marsh-gas (light 
carhuretted hydrogen) ffom the earth. This 
gas being ignited, either accidentally or inten- 
tionally, continues to hum with a flame in- 
visible at a short distance in daylight, hut 
sufficiently luminous to be well seen at night. 

^ Ignition (Lat. ignis, fire). The act of set- 
ting Acre to, or of taking &e ; as opposed to 
combustion or burning, imieh is a consequence 
of ignition. The term spontaneous ignition is 
applied to cases in which substances take fire 
without previous application of heat : thus 
spongy platinum is said to become spontane- 
ously ignited when introduced into a mixture 
of oxygen and hydrogen gases, and to cause 
their combustion. _ The particles of steel struck 
off by collision with flint become ignited on 
passing through the air, and falling upon gun- 
powder ignite it, and combustion ensues. Iron 
wire, when red hot, is also often said to be 
ignited, or in a state of ignition ; and when in 
mat state it is plunged into oxygen gas, or into 
chlorine, it undergoes combustion, and bums in 
those gases with the further extrication of heat 
and light. 

The term sponianeovs ignition is also ap- 
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plied to cases of the acciimulatioii of heat as a 
resTilt of the oxidation or eremacausis of cer- 
tain kinds of vegetable matter, so as to occasion 
them to burst into flame. [Eksma-CAusis.] 
Cotton, ffax, tow, jute, and other such sub- 
stances in a damp or in a greasy state are 
subject to this form of spontaneous ignition. 
The heaps of greasy cotton-waste used m 
wiping and cleaning machinery have in this 
way become the source of calamitous fires. 

Ignoramus (Lat. we are ignorant). In 
Law, the endorsement of a grand jury on a 
bill of indictment, equivalent to not found. 
The jury are said to ignore a bill when they do 
not find the evidence such as to make good the 
presentment. 

Iguana (Cuvier states, with reference to the 
derivation of this term, that it was originally 
a St. Domingo word, where it was pronounced 
^ the natives Muana ds igoana, and quotes 
Hernandez and Sealiger as his authorities. 
He then proceeds to say that Bontius regards 
it as derived from the Japanese word leguan. 
In t.Tiia case the Portuguese or Spaniards must 
have transported it to America, where they 
transformed it into iguana. They apply this 
term to the monitor as well as to the iguana. 
The leguan of Bontius is a monitor. The best 
authorities in herpetology have adopted the 
Latinised iguana as the generic name of the 
reptiles imder consideration). A genus including 
certain large and beautiful lizards common in 
the tropical parts of America, some of which 
feed on vegetable substances, and are esteemed 
delicious food. The common iguana {Iguana 
tuberculata^ Laur.) has accordingly received 
the specific names ddicatis&iTna and sajpidis- 
sima. The generic name igtiana is now re- 
stricted to those species which present the fol- 
lowing characters i A large thin fold of sMn 
or dewlap under the chin; cephalic eutieular 
plates, polygonal, unequal in diameter, flat or 
carinated ; a double row of small palatal teeth ; 
maxillary teeth, with their edges finely denti- 
lated ; a crest on the back and tail ; toes long 
anrl unequal ; a single row of femoral pores ; 
tail very long, slender, compressed, covered 
with small, equal, imbricated carinated scales. 

Iguanidee (from Iguana). The family of 
liza:^s, of which the genus Iguana is the type, 
and which is divided, according to minor mo- 
difications of the leading charaeteis of the 
Iguanas, into the siibgenera Iguana proper, 
Oorythoghones, Basilisetts, Aloyonotus, Anwly- 
nchus^ Metopoccros, Cyclura, JBrachyhphus, 
lyalus, and Ophryoessa. 

Iguaninsa (from Iguana). The lAzQ/rds 
igvxmime of French herpetologists. This ex- 
tensive tribe of Lacertine Sauria is divided by 
MM. Dum^ril and Bibron into two groups, 
Bimrodontes and Acrodonies. 

The BUurodontes include the families Iguor 
nid<Bj Bolychndm, AnoUidee, Tropidokpidida, 
and OpluHdm. 

The Acrodoniee embrace the families Galeo- 
iides, AgamideSj Phrynoeepkalidcs, and StelUo- 
nida. 
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A short and thick tongue, with base not re- 
tractable in a sheath, and with the extremity 
free, mobile, and very slightly cleft, is the 
general character of this extensive tribe. 

Iguanodon (from Iguana ; and Gr. oSoiJs, 
a tooth). An extinct genus of gigantic herbi- 
vorous reptiles, discovered by Dr. Mantel! in 
the Wealden fresh-water formation of the South 
of England, in the localities of Tilgate Forest, 
Isle of Wight, and Purbeek. The chief dis- 
tinctive character of this genus is the form of 
the teeth, which are dentilated along the margin 
of the crown, as in the iguana ; but thicker, so 
as to present, when worn down, a broader 
grinding surface. The structure by which these 
teeth were adapted to the a’opping of coarse 
and tough vegetable food, such as the Clath’- 
rari<B and similar fossil plants of the Wealden 
strata may be supposed to have afforded to the 
iguanodon^ is thus described by Dr. Buekland: 
‘ The teeth exhibit two kinds of provisions to 
maintain sharp edges along the cutting surface, 
from their filrst protrusion until they were worn 
down to the very stump. The first of those is 
a sharp and serrated edge, extending on each 
side downwards from the point to the broadest 
portion of the body of the tooth. The second 
provision is one of compensation fur the gradual 
destmetion of tliis serrated edge, by sub.stituting 
a plate of thin enamel to maintain a cutting 
power in the anterior portion of the tooth until 
its entire substance was consumed in tho service. 
Whilst the crov-n of the tooth was thus gra- 
dually diminishing above, a simultaneous ab- 
sorption of the root wont on below, caused by 
the pressure of a now tooth rising to replace 
the old one, until by-this continual consumption 
at both extremities the middle portion of the 
older tooth was reduced to a hollow stump, 
which feu from the jaw to make room for a 
more efficient successor.’ The anterior sur- 
face of the crown of the tooth also, instead of 
being flat and even, was traversed by alternate 
longitudinal ridges and furrows, the latter 
serving ‘as ribs or buttresses to strengthen 
and prevent the enamel from sealing off, and 
forming, together with the furrows, an edge 
slightly wavy, and disposed in a series of mi- 
nute gouges or fluted chisels ; hence tlie tooth 
became an instnimont of greater power to 
cut ^tough vegetables under tho action of 
the jaw, than if the. enaimd had been a con- 
tinuous straight line. By these contrivances 
also it continued effective during eveiy shige 
through will eh it passed, from tho serrated 
lancet point of the new tooth to its final con- 
sumption. 

From the proportions which tho bones of the 
iguanodon bear to those of tho iguana, tins 
extinct mon.«iter of a former world was thought 
to have been 70 feet in length from the snout 
to the end of the tail ; the length of the tail 
alone being estimated at 50 feet ; but recent 
discoveries have shown that the proportions of 
the trunk and tail were so modified as to re- 
duce the total length of the animal to between 
30^ and 40 feet. The thigh-bone of tlie full- 
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sized igmnodon is twenty times the size of that 1 
of the iguana. 

Xleum (Lat. ile, a gut, pL ilia). The last 
portion of the small intestines, terminating at 
the valve of the esecum. 

Xlex (Lat). The genus of the Holly, con- 
sisting of evergreen trees and shruhs, and a 
member of the order AguifoUacea. The Com- 
mon Holly, L Agmfolivmb, is well known, with 
its glossy spinous leaves and coral berries, as | 
one of our principal Christmas decorations. ‘ Of 
this there are an immense number of varieties 
in cultivation, differing in the form, size, and 
colouring of the leaves, and in the colour of the 
berries. The plant has also a medicinal repu- 
tation, the root and bark being expectorant and 
diuretic^ the leaves febrifugal, and the berries 
.purgative and emetic. The wood is used for 
inlaying, and the inner bark to form bicd-Hme. 
L paraguaymds is the Matiof South America. 

[lldATi.] 

Xlia (Lat.). The flanks, or the part of the 
abdomen which includes the small intestines. 
The os ilium is the haunch-bone, the upper 
part of the os innominattm, which supports 
the intestines. 

Xliao Passion (Lat, ilia, the bowels). A 
vomiting of bilioua and faecal matter in conse- 
quence of obstruction in the intestinal canal. 

Xllad (Or. *l\ids). This poem, which is, 
generally regarded as narrating the events of the 
war of the Achaeans against Troy, consists, in the I 
form in which it has been transmitted to us, of ‘ 
twenty-four books, which are stiU. thought by 
a few to make up one poem composed by a 
single poet. This position is maintained by Mr. 
Grladstone in his work on Homer and ike Homeric 
Age. Mr. Grote, on the other hand, in his 
review of the Homeric controversy, allows the 
possibility of its composition by one author, 
but maintains that it consists of at least two 
poems' pieced together. This conclusion is 
grounded chiefly on the fact that the first book 
professes to be the beginning of a poem which 
relates the wrath of Achilles and the consequent 
helplessness of the Achaeans. But this book is 
followed by several others which exhibit the 
Achaean chieftains in the full tide of success, 
and as being wholly forgetful or careless of the 
absence of Achilles. So again the poet, who 
relates in the closing books how, by restoring 
Briseis and confessing his fault, Agamemnon 
wipes out the old grudge, has forgotten that the 
same confession has been made, and an equal 
humiliation undergone long before. Mr. Grote’s 
dissection of the several parts of the poem may 
be found in his History of G-reece, part i. ch. 
xsi. But it must further be remarked that the 
poem, as thus pieced together, relates only 
a few episodes in the last year of the war. 
Hector, indeed, is slain ; but Ilion is not taken, 
and it is reserved for the Odyssey to relate 
incidentally how Achilles was slain at the west- 
ern gates by the spear of Alexandres or Paris. 
The whole, poem would thus appear to be part 
of a long series of legends, relating to the same 
subiect. Por the connection of these legends 

Von. II iQ.'i 
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with those of other Aryan nations, see Mttho- 
I LOGY, GoMPAJttATivB. An analysis of the poems 
j from nearly the same point of view as that of 
I Mr. Gladstone is given in Mure’s Critical His- 
tory of Greeh lAterature, yol.i. ; and in its solar 
aspect, in Cox’s Tales of Th^es and Argos, pp. 
63-85. [Epic ; Hombeio Poems.] 
j Hioln (Lat. ilex). A neutral crystalline body, 
contained in hoUy-leaves {Ilex ^uifolium). 

\ niatlwe Conversion. In Logic, that con- 
version in which the truth of the converse follows 
from the truth of the exposita, or proposition 
given. Thus the propositioi^ ‘ No virtuous man 
is a rebel,’ becomes by illative conversion, ‘ No 
rebel is a virtuous man.’ ‘ Some boasters are 
cowards;’ therefore, converse, ‘Some cowards 
are boasters.’ 

Xllecebraoeae (lUecebrum, one of the ge- 
, nera). A small natural order of hypogynous 
Exogens, belonging to the Silenal alliance, allied 
to TortulaoaoeeB, CaryophyUaoeee, and Amaran- 
thacets, and distinguished by having both calyx 
and corolla present and symmetrical, the latter 
rudimentary, and by its searious stipules and 
amphitropal ovules. They are plants of no 
importance. 

Xllicium (Lat, illicio, to allure). To this 
genus of Magnoliads belongs the Star Anise, 7. 
anisatim, the fruit of whitm forms a consider- 
able artide of commerce amongst Asiatic na- 
tions. This plant derives its popmar name from 
the stellate form and anise-like odour of its 
fruits, which are used as a condiment, and also 
for diewing for the purpose of sweetening the 
breath. The oil obtained from them is substi- 
tuted for oil of anise. 7. rdigiosum is held sa- 
cred by the Japanese, who decorate the tombs 
of deceased friends with it, and burn the fra- 
grant bark as incense. The leaves, however, are 
said to be poisonous ; and those of 7. fiorida- 
num have the same reputation, whence the lat- 
ter plant has acquired the name of Poison Bay. 
They are all evergreen shrubs or low trees, with 
laurel-like leaves. 

lUnderlte. A mineralogical synonym of 
Hyidjote. 

Xlluminatl or Tbe XSnUgrbtened. A se- 
cret society, formed in 1776, chiefly under the 
direction of Adam Weishaupt, professor of law 
at Ingolstadt in Bavaria. ^ Its professed object 
was the attainment of a higher degree of virtue 
and morality than that reached in the ordinary 
course of society. It numbered at one time 2,000 
members. It was suppressed by the Bavarian 
government in 1784. It has been supposed that 
this and some other secret societies were actively 
engaged in preparing the way for the Ereneh 
revolution ; but of this no satisfactory proof has 
been adduced. {Emy. von Hrseh and Gruber.) 

XUumlnatlngr IPower. [TEHESCom] 

Xllumlnatloiif Ait of. The practice of 
illuminating books with gold and colours seems 
to prevail generally in countries where printing 
is unknown, but where a written literature 
exists. ‘With the introduction of printing it 
has invariably declined, if it has not altogether 
died out. In Arabia, Persia, &Cr, MSS. are 
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still so ornamented ; in Europe it may now be 
regarded simply as an amusement for persons 
with ample leisure at their command. But 
during the early and middle ages of the Chris- 
tian era, the highest specimens of art are to be 
found in the pages of MS)S. The monastic 
system, by cutting off large numbers from all 
secular business, gave great impulse to the art, 
especially in application to the office books of 
the church. Many of these books, containing 
exquisite miniatures and borderings of flowers 
or other designs, are preserved in libraries and 
museums, and are invaluable as throwing light 
on the developement and histoiy of art. The 
character of the illustrations, with the form of 
the letters, suffices to determine the age and 
country where the MS. was written; and a 
comparison of MSS. of Eastern and Western 
Europe brings before us the several stages which 
mark the growth of Christian iconography. 
(Didron, IconograpMe Chretienm.') The illu- 
minated MSS. of historical works, as those of 
Froissart, Monstrelet, &c., are not leas important, 
as illustrating the manners, costumes, and habits 
of life prevalent in the ages of which they treat. 
The devotion of the monastic illuminators to 
their work caused naturally a strong resistance 
to the introduction of printing, in which, how- 
ever, books were for a long time prepared so as 
to resemble as closely as possible illuminated 
manuscripts. 

Minute directions for the practice of this art, 
in which body colours are employed and the 
leaf-gold on size prepared in various ways, may 
be found in tJae curious work of Oennino da 
Cohe, be Arte 'Bingendi. Imitations of illumi- 
nated works are now produced with more or less 
success by the process of printing ; it is unne- 
cessary to specify the many works so prepared 
by Messrs. Shaw, Owen Jones, Noel Humphreys, 
Pugin, &c. 

Xllumination of Wires. [MiOBoansTER.] 

Illustration (Lat. illustratio). In Rhetoric, 
appears to differ fi’ora comparison or simile 
in this only, that the latter is used merely to 
give force to the expression; the former to 
throw light upon an argument. The term ilhts- 
iratio7i is, however, sometimes used in a wider 
sense, in which it seems to comprehend exam- 
ple^ which is the recital of a particular fact or 
instance evincing the truth of a general propo- 
sition laid down in the argument; andjpamWc, 
which is a species of symbolical narrative, in 
which the actors and events are intended to 
represent certain other actors and events in a 
typical manner. [Parable.] 

niustrattous. In Printing, the pictorial 
embellishments of a book, whether lithograph, 
copper-plate, or woodcut. The cheapest and, 
in some respects, the most effective are those 
on wood, worked in with the letterpress at one 
impression. 

Xlmenite. A variety of Titaniferous Iron 
found crystallised and massive at Lake 'Ilmen, 
in Siberia : also in ciystalline lamellar masses 
in the mica-schist of Ulen Finmirt in Argyle- 
shire, Norway, &c. 
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Slmeiiiu.m. A metallic base, so called be- 
cause its ore, Yttro-ihnenite^ is found near tlie 
Ilmen mountains in Siberia. Rose believes this 
metal to be identical with niobium or coluni- 
bium. 

Xlvalte. A mineral found in Elba, in black 
prismatic crystals : it is a silicate of iron and 
lime. 

Xlyantlius (Q-r. tAtJs, mnd, and &v0os, a 
flower), A genus of non-adherent Sea Ane- 
mones, with a proportionally larger column 
than in most true Acthiies. 

Xmajge (Lat. imago). A representation of 
the Deity in stone, wood, or metal. [Idol.] 
For the principal events in the history of 
Christian image worship, see Iookoclasts. 

Image. In Optics, the spectrum or appear- 
ance of an object, made by reflection or refrac- 
tion ; or the image of an object may be more 
correctly deflned as the locus of all the pencils 
of converging or diverging rays emanating from 
every point of the object, and received on a sur- 
face. It is by means of optical images that 
vision is effected. The eye is an assemblage of 
lenses which concentrate the rays emanating 
from each point of the object on a tissue of very 
delicate nerves called the I'ctina, where an exact 
image or representation of the object is formed ; 
and it is this image which is perceived ovfdt 
by the retina. 

The images of external objects are painted on 
the retina in a reversed position, and from the 
retina the impressions arc transmitted to the 
sensorium by the optical nerves. [Kye ; Orrics.] 

Image. In Eliotoric, a term somewhat loosely 
used ; it appears generally to ilenoto a meta- 
phor dilated, and rendered a more complete 
picture by the assemblage of various ide{\s 
through which the same metaphor continues to 
run, yet not sufficiently expanded to form an 
allegory. 

Imagery. May bo defined as the generic 
term for simihs, allrgories, and mdaphivs, or 
such rhetorical figures as denote similitude or 
comparison. 

Ima^nary (Lat . imaginarius). In Algebra-, 
a quantity is said to bo imaginary when its 
symbolical expression involves the impossihlo 
operation of taking the square root of a negative 
quantity. _Tho general form of such a qiiantity 
is a + 6 1, where a and h denote real magni- 

tudes. By operating upon such qiumtities in 
the same manner as wo do upon real ones, 
algebra gains, a.s itwTre, a double power. For 
instanco, an ctpmtion of the form 
a + 6 -v/ 

involves tho oqualilies ftssc and b^sjU. Wa 
find, too, that tho intelligible, or rather the 
interpretable, results of algebmieul operations 
are never vitiated by this ttiodo of procedure, 
whilst uniformity in tho oauneiation of theorems 
and many other advantages are thereby secured. 
Thus, when wo say that an ofiuation has alwaga 
a root, wo mean that an expression of the form 
« + 5 v^— 1, where a and h are real (possibly 0), 
always exists whidi, substituted for x in that 
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equation and treated accordingly, will satisfy 
it identically. The imaginary or impossible 
character of symbolical expressions of the above 
kind, however, proceeds from the prescribed 
meanings attributed to the several symbols. 
The results of algebra, regarded as the science 
of 'the combination of symbols according to 
prescribed laws, are all equally real. If in 
accordance with these laws we attach a meaning 
to the symbols, the results in question will be 
true whenever they are intellipble, but they will 
not necessarily be always inte^jgible. Thits 
if, as in ordinary arithmetic, + and — denote 
simply the operations of addition and subtrac- 
tion, and a and h represent numbers, a — h will 
be imaginary or impossible whenever h ex- 
ceeds a. On the other hand, if + and — denote 
progression in opposite directions on a straight 
line, a—h will be perfectly intelligible whatever 
may be the relative magnitudes of the distances 
a and h. By recognising directly opposite direc- 
tions, therefore, we escape certain anomalies, 
and found a more extended single algebra. 
In this system, however, would still 

remain without significance. Analogy suggests 
now the recognition of more than two directly 
opposite directions, and since a/— 11 denotes an 
operation which, twice repeated upon a magni- 
tude (line) converts it into —h, we come to 
regard hV—1 as a line of the length h, turned 
from its initial position through a right angle, 
and by an obvious extension a-^h — I then 
denotes the hypothenuse of a right-angled 
triangle, one of whose sides a has the initial 
direction, whilst the other, b, has a direction 
at right angles to the first. Thus arises a 
double algebra of a still more general character, 
and still more free from imaginary or impossible 
symbolical results. On this subject the reader 
may consult with advantage Peacock’s ‘ Report 
on Certain Branches of Analysis,’ in the Trans- 
actions of the British Association, 1834; Be 
]y[organ’‘s Trigonometry and Double Algebra, 
London 1849; or the article ‘Negative and 
Impossible Quantities/" in the Denny Cyolo- 
^cedia. 

The application of algebra to geometry 
naturally led to the application of the term 
imaginary to points, lines, &e., which cease to 
exist, actually, when the magnitudes or positions 
of certain elements of a figure are varied. Thus 
we speak of the imaginary yoints common to a 
line and a circle which do not intersect one 
another, meaning thereby the points whose 
coordinates would have the form a + b^—1, 
but would nevertheless satisfy, simultaneously, 
the equations of the circle and of the line. 
[CmcTJXAja Points at Infinity.] 

Imaginary Roots of an Rqu^tlon. Ex- 
pressions of the form a + b a/~ 1, where a and 
b denote real numbers, which, when substi- 
tuted for the unknown quantity sc, and treated 
according to the ordinary laws of algebra, 
reduce th e equ ation to an identity. [Equation.] 
If«-h6A/— lisa root of an algebraical equation 
F(j?) = 0 whose cbef&cients are aU real, then the 
iQ/: 
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I conjugate expression a—h^'^ is also a root, 
and 

(ar— o__5a/— 1) (ar— « + 5 a/— l) = (a?--f!!)®')r^®, 

whiah. is necessarily positive for all values of 
X, is a factor of F(a?). Besides the ordinary 
arithmetical root, every number a has also ima- 
ginary roots which are found by multiplying 
the former by the imaginary Roots of IlNirr. 

Xmagination (Lat. imaginatio). In Meta- 
physics, may be said, in its widest sense, to 
be synonymous with invention, denoting that 
faculty of the mind by which it either ‘ bodies 
forth the forms of things unknown/ or produces 
original thoughts or new combinations of ideas 
from materials stored up in the memory. 
While some (and among these Reid and Addi- 
son) limit the domain of this faculty so far as 
to teach that it is nothing more than a lively 
conception of the objects of sight, diifering from 
conception only as a part from the whole; 
others, like Bugald Stewart, place it in the 
foremost rank of the mental faculties, attributing 
to its operation the origination and developement 
of the sublimest and boldest thoughts in all the 
departments of human knowledge. Br. Reid’s 
chapter On the Train of Thought in the Mind 
gives a vivid though simple picture of the power , 
of the imagination ; while, at the same time, it 
illustrates the difficulty of treating this subpect, 
owing to a want of precision in the definition 
of the term. In many philosophical disquisi- 
tions imagination is used as nearly synonymous 
with fancy. But it would seem that this is 
an erroneous application of the term ; for, as 
Bugald Stewart observes, the latter should 
rather be considered as that peculiar habit of 
association which presents to our choice ail the 
different materials that are subservient to the 
efforts of the former, and which may therefore 
he considered as forming its groundwork. 
[Association; Pobtbt.] 

Xmagro , (Lat.). In Entomology, the term 
applied to the state of the butterfly after it has 
emerged from the pupa. 

Xmaxtui or XxaAn., An inferior order of 
ministers of religion in the Turkish empire/ The 
chief imaum of each mosque (Imam’ul-Haikh) 
performs the ordinary ci'^ functions which in 
Europe have been in most countries assigned to 
parish priests, assisting at the circumcision, 
marriages, burials, &c. of his parishioners. He 
presides over the assembly of the faithftil at 
the ordinary prayers; but the solemn noon 
prayer on Friday is under the superintendence 
of the Elhatib, a higher minister (who is also 
called from that circumstance the 
Djumh, or Friday Im^n). The legitimate 
successor of Mahomet, who, in theory, is pri- 
marily an ecclesiastical chief, is termed ImAn, 
by way of pre-eminence ; but the Mussulmans 
are not agreed among themselves as to the 
character of this dignity, or as to those who 
have rightMly borne it. The Persians reckon 
twelve legitimate Imaums, of whom they believe 
the last (Mahadi) to be stiR living. (Taylor’s 
'BUtory of MoJmrnmdanism, ch. viii.) 
o 2 
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Znibecllity (Lat. imlDeciUitas, weaMess), 
In Law, the state of a person wlio, although 
not positively non compos, or insane, is 
yet of such great weakness of mind as he 
nnahle to guard himself against imposition, 
or to resist importunity or undue influence. 
(Story's Equity Jurisprudence,) Equity will 
not set a contract aside on the mere ground of 
imbecility ; hut its existence affords a material 
ingredient in examining whether it has been 
obtained fraudulently or by undue influence. 
The same principle prevails in the Civil Law, 
and in the Scottish and other systems founded 
on it. [Lunagt.] 

Xmlbibltlon (Lat. imbibo, 1 drink in). The 
absorption of a liquid into the pores of a solid. 
Much importance has been attributed to this 
property as belonging to the organic tissues 
and as affecting their functions. 

■ Imbricated (Lat. imbricatus, from imbrex, 
a tile). In Botany, a term used in speaking of 
the arrangement of bodies, to denote that their 
parts lie over each other in regular order like 
the tiles upon the roof of a house, as, for ex- 
ample, the scales upon the cup of some acorns : 
also applied in speaking of the aestivation of pe- 
tals or leaves, to denote that they overlap each 
other at the margin without any involution. 

Xmbrogllo (a word borrowed ffom the 
Italian brogliare, to confound or mix together ; 
whence the Erench brouiller and English 
embroil). In Literary language, the plot of a 
romance or a drama, when much perplexed and 
complicated, is said to be an imbroglio. The 
small burlesque theatrical pieces so termed by 
the Italians derive their ludicrous character 
from a similar species of absurdity. 

Xmides. Chemical compounds derived from 
ammonia by the replacement of two atoms of 
hydrogen by two of an organic radicaL The 
basic imides being now generally termed secon- 
dary amines, the word is restricted to neutral 
derivatives. 

Imitation (Lat. imitatio). In Music, a 
species of composition in which each part is 
made to imitate the others. Sometimes the 
motion or figure of the notes only is imitated, 
and frequently by a contrary motion, making 
what is called a retrograde wiitation, or inii- 
tazirns canehenmnte. Imitation is subject to 
less strict form and rule than fugue. 

Immaculate Conoeptiou of tbe 
Blessed Virgin. In Theology, an opinion 
in the church of Eome, erected by the present. 
Pope, Pius IX., into an article of faith. The 
festival of the Conception of Mary is of great 
antiquity in the Western Church : certainly as 
old as the eighth century. But the question, 
whether the mother of our Saviour was :^e from 
the taint of original sin, can hardly be traced as 
the subject of discussion before the affirmative 
was strongly maintained, in 1301, by the Pran- 
eiscan Buns Seotus. Eighty years later, certain 
persons of the Bominican order maintained 
the contrary proposition ; and thus a question, 
hitherto left, m respectful mystery, became the 
subject of strong controversy between the two | 
tact J 
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most powerful orders in the church. The com- 
batants were popularly designated as Scotists 
and Thomists. In 1483, Sixtus IV. took upon 
himself to declare the doctrine of the Francis- 
cans not heretical ; and in 1494 the university 
of Paris, which had always adhered to the 
doctrine of Seotus, compelled a preacher who 
defended the Thomist side to retract. The 
council of Trent, when affirming the doctrine 
of original sin, declared that it did not intend 
to comprehend therein the instance of the 
Blessed Vir^. Still the question was not 
formally decided ; and several successive pon- 
tiffs in the seventeenth centu^ thought fit to 
renew their prohibitions against either side, 
treating the supporters of the opposite doctrine 
as heretical. Thus Clement XL, having made 
a constitution for the observance of the fe.ast 
‘ Conceptionis B.M. Immaculate, ’ was highly 
displeased that the words of his bull were 
printed in an Italian city, in 1709, in the 
form ‘ Festum Immaculatse Conceptionis B.V.,’ 
thereby perverting it into a testimony in 
favour of the Franciscan tenet. But with the 
revival of ultramontane views and high doc- 
trines of Eoman Catholic theology which has 
marked the present century, arose the desire 
to have this long-pending controversy termi- 
nated in the sense esteemed most honourable 
to the exalted personage who was the subject 
of it. 

Immemorial (Lat. in, neg., and memoria, 
memory). In English Law, a cu.stom or prescrip- 
tion is said to be immemorial, when its existence 
is presumable from a period anterior to possible 
proqfl This in English law was long ago arbi- 
trarily fixed at A.i>. 1189 (the commencement 
of the reign of Eichard I.). It is therefore 
deemed that a custom is established at law 
when reasonable affirmative evidence of its an- 
tiquity is shown, and no instance to the con- 
trary is proved to have taken place since that 
year; but customs or prescriptions may now be 
established in some eases by evidence of user 
for a much shorter period. [Pukscbiption.] 

Immersion (Lat. immcrsio, from immergo, 
I plunge under). In Astronomy, denotes the 
disappearance^ of any celestial object behind 
another or in its shadow. Thu,s in an eclipse 
of one of Jupiter’s satellites, the immersion 
takes place when the satellite disappears 
behind the body of the planet, or entera Jnto 
the planet’s shadow ; and in an occultation of 
a planet or fixed star by the moon, the immer- 
sion is the disappearance of the star or planet 
behind the body of the moon. In like manner, 
the reappearance of the body is called its 
emersion. The immersions and emersions of 
fixed stars occulted by the moon, are phe- 
nomena of great importance for correcting the 
lunar tables. 

Zmmerslon, Baptism by. Seems to have 
been the most ancient mode adopted in the 
Christian church. The trine immersion, in 
honour of the three Persons of the Divinity, is 
mentioned by Tertullian, and prescribed in the 
^ramentary of Gregoiy the (^at ; but single 
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Immersion was held valid by that pope, and his 
decision was confirmed by the fourth council of 
Toledo, A. D, 633. 

Immolation (Lat. immolatio).^ A ceremony 
used in the Roman sacrifices, which consisted 
of throwing upon the head of the victim some 
sort of corn or frankincense, together with the 
molfi,, or salt cake, and a little wine. 

Immortality. [Soul.] 

Immortelles (Fr.). The ‘Everlasting 
flowers ’ produced by various Composite plants, 
of which Hdichrysum may be taken as the 
type. They include Ant&nnaria, GbiajpUaUum^ 
Aphdexis, ^homoQoma, JVaiimia, ISdipt&rum^ 
Bhodanthe, &c. The so-called flowers are the 
flower-heads surrounded by dry scarious coloured 
involueral scales, to which their beauty is due. 

Immunity (Lat. immunitas). In Jurispru- 
dence, freedom from any legal obligation. Thus 
the phrase ecclesiastical immunities -compre- 
hends aU that portion of the rights of the church, 
in different countries, which consists in the free- 
dom of its members, or of its property, from 
burdens thrown by law on other classes. 

Impact (Lat. impactus, part, of impingo, 
I strike against). In Mechanics, the instan- 
taneous action of two bodies, one or both 
being in motion, at the moment of their col- 
lision. When the bodies have no motion of 
rotation, the impact is said to be direst or 
ohlique according as the common normal to the 
surmces of the bodies at their point of impact 
does or does not coincide with the directions of 
their previous motions. The impact of spherical 
bodies, elastic and non-elastic, is considered 
in all elementary treatises on Mechanics. 
[Collision.] 

Impagres (Lat.). In Architecture, the 
border or jEramework which surrounds the 
panel of a door. 

Impalement (Lat. palus, a stake). A 
species of punishment stUl (though rarely) in 
use among the Turks, and known to some bar- 
barous nations, which consisted in thrusting a 
stake through the body, a^d thus leaving the 
victim to a lingering death. It is of great 
antiquity, being referred to in the Ewm&nides of 
^schylus. 

Impaisement. In Heraldry, the division of 
a shield palewise, when the sldeld is said to he 
party per pale. Impairment per haron etfeme 
is the division which takes place on marriage ; 
when the husband’s coat is home on the dexter 
side of the pale, and the wife’s on the sinister. 
Eormerly, the husband’s and wife’s arms were 
impaled by dimidiation\ that is, the dexter 
half of the husband’s coat was impaled with the 
sinister half of the wife’s : and this inconvenient 
mode of marshalling was pursued in French 
heraldry down to the period of the Revolution. 

Impanatlon (from Lat. panis, bread). In 
Theology, the substantial union of the body and 
blood of Christ with the elements of the eucha- 
rist without a change in their nature. The word 
appears to be first used in the controversy about 
the real presence in the eleventh century, and to 
be applied, by the supporters of transubstantia- 
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■ tion, to the less material doctrine of Berengarius 
an d his followers. It has since been obj ected, by 
I Roman Catholics, to the Lutheran theory, that 
I it revived the old error of impanation. The 
supporters of the opinion of Berengarius were 
sometimes termed Adessenarii ; firom the word 
adesse, to be present . « 

Imparlpinnate (Lat. impar, odd, and 
pinnatus, winged). In Botany, a term applied 
to pinnate leaves when there is a single ter- 
minal or odd leaflet, and not an even number 
of pairs. 

Imparlance (Fr. parler, to speak). A mode 
of delaying proceedings in a civil action by 
petition to the court for further time. General 
imparlance was to the next term ; special im- 
parlance to a specifi.ed day, which might be in 
the same term. The practice of imparlance is 
now abolished (see stat. 2 Wm. IV. c. 39, and 
rule 31 of Trxn. Term 1853), improved methods 
of procedure having been substituted. 

Impastatloxii In Sculpture, the mixture 
of different matters bound together by means 
of cements capable of resisting the action of fire 
or air. 

Impasto (Ital.). In Painting, a term applied 
to the substance or thickness of the colours as- 
they are laid on the canvas; as thin, solid, 
heavy, &c. 

Impatlens (Lat). A very extensive genus of 
Bcdsaminacets, whosehead-quarters are in India. 
One native species, I. noli me tangere, is called 
Touoh^me~noi, a name which alludes to a 
property possessed by the capsules of all the 
species, that of splitting up with elasticity into 
their component valves, if touched after they 
become ripe, the seeds being often scattered 
with violence : hence the generic name. 

Xmpeaoliment (from the Latin impetere, 
to prosecute). A species of process against 
persons accused of treason, or high public 
crimes and misdemeanours of an inferior de- 
scription. The first regular instances of this 
proceeding appear, according to Mr. HatseU, 
on the roUs of parliament in the latter end of 
the reign of Edward III. Before that time the 
Lords seem to have exercised a high but irre- 
gular jurisdiction over state offences, at the 
prayer of the crown or of private persons. But 
in the case of Richard Lyon, 1376, we firstfind 
the Commons appearing in their public capacity 
as prosecutors: and several similar instances 
occur in the course of the following century. 
From the reign of Henry VI. to that of James 
I. impeachments seem to have fallen into 
disuse ; bills of attainder, and proseciations in 
the^ Star Chamber, having been employed in 
their stead. In the seventeenth year of James 
I. this form of proceeding' was revived against 
Sir Giles Mompesson .for having proenred 
illegal patents, and from that time to the 
present has been the regular constitutional 
form of accusation for state offences. The form 
of the accusation exhihited by the Commons is 
styled tJm articles of impeachment. It is an 
undoubted right of the Commons to exhibit 
such articles against a peer for treason, or any 
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otTier laigli crimes and misdemeanours ; but it [ mand). That form of the verb which denotes 
has been doubted whether the Lords have juris- command, entreaty, oi’, in general, desire, 
diction in capital cases over a commoner in [G-eammae.] 
this proceeding. In one instance (in 1681) they Zmperator. [Empeeoe.] 

refused to act, but have in several other in- Zmperatorln. A neutral crystalline prin- 

stances admitted their competency. Managers ciple contained in the root of Lnperaturia 
are appointed by the Commons to conduct the O^truthium. 

prosecution before the Lords. In case of an Zmperf^ct Cadence. In Music. [Oa- 
impcaehment of a peer for treason, it is usual dence.] 

to address the crown to appoint a lord high Zmperfeot Concords. In Music, such as 
steward ; but the appointment of such an are liable to change from major to minor, or 
ojQ&eer does not seem essential to the conduct of the contrary, as are thirds and sixths; still, 


an impeachment. By 12 and 13 Wm. III. e. 2 
it is enacted that a pardon under the great seal 
shall not be pleadable to an impeachment. 
This, however, does not deprive the king of his 
prerogative of pardoning after conviction. It 
was determined, on the impeachment of Warren 
Hastings, that this proceeding in the Lords is 
not put an end to by the prorogation or disso- 
lution of parliament ; and an Act was passed to 
prevent prorogation or dissolution from having 
the effect of putting a stop to the previous 
proceedings in the House of Commons. Judg- 
ment on impeachment must proceed on the 
same evidence which would be required in the 
ordinary courts of justice; in which respect 
this proceeding differs from that hy bill of 
attainder. 

Xmpenetra'bility (Lat. impenetrabilis, not 
to be penetrated). In Physics, one of the 
essential preperties of matter or body. It is a 
property inferred from invariable experience, 
and restin| on this incontrovertible fact, that 
no two bodies can occupy the same portion of 
space in the same instant of time. Impene- 
trabOity, as respects solid bodies, requires no 
proof ; it is obvious to the touch. With regard 
to liquids, the property may be proved by v<ay 
simple experiments. Let a vessel be filled to 
the brim with water, and a solid incapable of 
solution in water be plunged into it ; a portion 
of the water will ove^ow exactly equal in bulk 
to the body immersed. If a eofk be rammed 
hard into the neck of a phial full of water, the 
phial -will burst, while its neck remains entire. 
The disposition of air to resist penetration may 
be illustrated in the following way : Let a tall 
glass vessel be nearly filled with water, on the 
surface of which a lighted taper is set to float. 
If over this glass a smaller cylindrical vessel, 
likewise of glass, be inverted and pressed 
downwards, the contained air maintaining its 
place, the internal body of the water will de- 
scend, while the rest will rise up at the sides, 
and the taper will continue to burn for some 
seconds, encompassed by tho whole mass of 
liquid- (Leslie’s Elaiunis of I^atural P7^/fo- 
sophy.) 

Zmpexiixates, Xni:pennes (Lat. in, and 
penna, ailing). The name ofa tribe of swimming 
birds, having short wings covered with feathers 
resembling scales. The penguin {Aptenodytes) 
and the great Awk {Aka impejtms) are ex- 
amples of this group, which, how^ever, is not a 
natural one. 

Imperative SZood (Lat. impero, I com- 


however, not losing their consonancy. 

Xmperfeot If umber. A number which is 
not equal to the sum of its divisors. [Peefbct, 
AstfEDANT, and Deficient Numbee.] 

Zmperfect Tense. In Grammar, that 
modification of a verb which expresses that the 
action or event of which we speak was, at a 
certain time to which we refer, in an unfinished 
state. This in English is designated by the 
auxiliary ‘ was,’ joined with what is called the 
present participle but is really tho locative^ 
case of a participial noun. In Greek it is 
formed by prefixing the temporal augment e to 
the root of the verb. This augment is supposed 
by Bopp to bo the same as the negative particle 
a, which is here simply a denial of time. 

In Latin this tense is formed, like the future, 
by adding an afiix from tho root bhu, or bu 
(Gr. ^v), to be. 

Xmperlal (Lat. imperialis). In Architec- 
ture, a species of dome, whoso profile is pointed 
towards tho top, and widens towards the base, 
thus forming a curve of contrary flexure ; tho 
domes executed in Persia present tho most 
striking illustrations of this system; in them 
the stability is owing entirely to the adhesion 
of the cement employed irt their construction. 

Impeeiai.. A beverage formed by dis-solv- 
ing two drachms of cream of tartar in a pint 
of boiling water, and flavouring it, w’heu cold, 
with lemon peel and sugar. 

Zmpersonal Verbs. In Grammar, those 
used only in the tliird por-son; as the Greek 
Latin licet, it is hnifid. It is quite 
clear that every verb, W'hether active or pas- 
sive, must have a necessary reference, to some 
noun, either expressed or understood, for its 
nominative ; and houco tho doctrine of imper- 
sonal verbs lias been justly rej(‘c*ted*by the 
best grammarians, both ancient and modern. 
[Geahimae,] 

Zmpetigo (Lat.). An eruption of small 
pustules, sometimes called tho moist tdhr. 
Something of this kind is often produced by par- 
ticular trades, where irritating substances are 
applied to tho skin. Cleanliness, cooling oint- 
ments, and occasionally the nitrated mercurial 
ointment much dilut(‘d, aro useful. Harro- 
gate water and baths have been recommended, 
and mild aperients. The eruption is not con- 
tagious. 

Zmpetus (Lat. force). In Gunnery, the 
altitude through wdiich a heavy Irndy must fall 
to acquire a velocity equal to that with which 
the ball is discharged from tho piece. 
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Impetus. In Mechanics, the same -with. 
momentum or force. 

Implication (Lat. implieatio, an intan- 
glemenf). In Law, an inference necessarily 
arising from something declared. Thus con- 
tracts are said to he either express or implied. 
[COOTRACT.] 

Implicit Function. [Explicit Func- 
tion,] 

ImpluTium (Lat.). In ancient Architec- 
ture, the outer part of the court of a house 
■which was exposed to the weather. In the 
summer time, it was the custom of the Romans 
to stretch an awning over tins part of their 
habitations. 

Imponderable Substances. Heat, light, 
electricity, and magnetism are so called, by 
those who refer their phenomena to the pre- 
sence of very subtile forms of matter of in- 
appreciable weight. 

Imports (Lat. importo, I bring in). The 
mass of commodities purchased from foreign 
countries, and employed either for manufacture, 
with a view to subsequent exportation and 
home use, or for immediate consumption, are 
called the imports of a country. 

The declared value of each among thirty- 
two heads of imports, purchased hy the United 
Kingdom in the year 1863, exceeded a million 
sterling. Of these quantities, the most valuable 
were cotton, reckoned at fifty-six millions ; 
corn, induding rice, at nearly twenty-nine 
millions ; wool at nearly twelve millions ; su^ 
at eleven millions and a half; tea at ten mil- 
lions and a half; raw and thrown silk at nine 
millions and a half; timber at five millions 
and a half ; coffee, wine, butter, and flax, each 
at about four millions and a half. 

In ordinary years the largest amount (in 
value) of imports has been derived from the 
United States. Since 1861, however, British 
India has headed the list. Still the United 
States take the second place, France ranks 
next, then Egypt, China, Russia, the W^t 
India Islands, the North American colonie;^ 
Holland, Australia, the Hanse Towns, Prussia, 
Turkey, Belgium; the imports from each of 
these countries (stated in the order of the 
quantity supplied by each) exceeding five 
millions. 

The following is the value of imports since 
1864, the year in which the real value was 
first estimated: — 

Tear £ ' Year £ 

1854. 152,389,053. 1860. 210,530,873 

1856. 143,542,860. 1861. 217,486,024 

1856. 172,644,154. 1862. 226,716,976 

1857. 187,844,441. 1863. 248,980,942 

1858. 164,583,832. 3 864. 267,375,333 

1859. 179,182,355. 

Imposing (Fr. imposer). In Printing, the 
arrangement of the pages of a sheet, or form, 
upon the imposing stone in their proper order, 
so that when they are printed and the sheet 
folded they will follow each other consecutively. 
The furniture is then put about them, with the 
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chase ; and they are wedged up with quoins, 
so as to be ready for the pressman. 

Imposition of Hands. This ceremony is 
maintained in the English and other churches, 
as being conformable to the apostolic practice 
and that of the earliest ages, in which confirma- 
tion and the ordination of priests and deacons 
are supposed to have been accompanied ■with 
the performance of this ceremony. In Acts vl 
the apostles are represented as laying their 
hands on those appointed to be deacons; in 
Acts viii. and xix. the converts who had been 
already baptised by Philip and John are in 
the -same manner confirmed by Paul and the 
other apostles. 

Impossible Quantity. In Algebra, the 
symbolical result of an impossible operation. 
The term is usually restricted to qu antities ex- 
pressible only in the form a + b^Z—l, where a and 
o denote real numbers. If— were the symbol 
of ordinary subtraction, however, and b denoted 
a greater number than a, the term impossible 
mighty with equal propriety, be appKed to the 
quantity a—b. [Imaginary.] 

Impost (Lat. impositus, part- of impono, 1 
place upon). In Architecture, the capil^ of a 
pier, or pilaster, that receives the thrust of an 
arch. The impost varies in the character of its 
mouldings with the order to which it is applied. 
Sometimes the whole of the entablature serves 
as an impost to an arch. The term is applicable 
to any supporting, or springing, piece. 

The term iwgost is also frequently used as 
synonymous with a tax or public burden. 

Imprecation (Lat. imprecatio). In Rhe- 
toric and Poetry, a form of speech in which the 
superior powers are invoked to destroy or injure 
the objects of the speaker’s enmity. In Snak- 
speare, Lear’s imprecation against his daughters, 
and that of Timon against the Athenians, fur- 
nish noble instances. 

Impregnation (Lat. prsegnans, pregnant). 
In Botany, the act of the fertilisation of the 
ovules by means of the pollen tubes. It is 
equivalent fertilisation. 

Imprescriptible Higtats. In Law, rights 
which cannot be lost to the owner through the 
claims of any other founded on Prescription 
[■which see]. 

Impressment. The forcible levying of 
mariners in time of wp for the king’s service 
at sea. The power of impressment is a branch 
of the king’s prerogative. It is mentioned in 
the statute 2 Richard II. c. 4, as a recognised 
usage.' Yarious classes of mariners are ex- 
empted from it by particular statutes. The 
officer impressing acted under an impress war- 
rant for that especial purpose; but the regularity 
of this instrument was earefully watched by 
the courts, and criminal informations have been 
also granted against officers guilty of unneces- 
sary severity or acts of private malice in carry- 
ing it into execution. It was wholly disused in. 
the Russian war of 1854. 

Imprimatur (Lat. let it beprinte^. The 
term applied to the privilege which, in coun- 
tries sulyected to the censorship of the press, 
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must “be granted by a piiblie functionary ap- 
pointed for the purpose before any book can be 
printed. This formula was much used in Eng- 
lish books printed in the sixteenth and seven- 
teenth centuries, and was usually printed so as 
to face the title-page. This permission is still 
vested in some of our own universities, especi- 
ally in Scotland, where it is not unusual to find 
on the title-page of some works recommended to 
public favour by the senatus aeademicus, the 
invprimaSuT of the principal Unlicensed boots 
and reprints were sometimes printed in places 
called by Moxon holcs^ or holes private. 

Imprint (Pr. imprimer). The designation 
of the place where, by whom, and when a book 
is printed or publisned, always placed at the 
bottom of ’the title. Among the early printers 
it was inserted at the end of the hook, and is 
styled the colophon. By the Act 39 G-eo. III. 
c. 79, every printer was obliged to afiSbc his 
name and residence to each article printed, 
and if it consisted of more than one leaf, then 
upon the first and last leaves, under a heavy 
penalty ; but there were some exceptions. The 
Act 39 G-eo. III. e. 79 was amended by 
61 Geo. III. “C. 66 and 2 & 3 Viet c. 12. 
No prosecution can now be entered into for 
omitting an imprint without the consent of the 
law officers of the crown, and they will not 
interfere unless the work is of a violent politi- 
cal or treasonable character. But it has been 
recently decided in the superior courts that a 
‘printer cannot recover his changes unless his 
imprint appears on Ms work. The author, the 
printer, and the publisher of a libel are all 
liable to an action for damages at tho suit of | 
the injured party, to an indictment^ or in 
certain cases to a criminal information. 

Impromptu (jfrom the Latin phrase, in 
promptu esse, to de in readiness'). In Litera- 
ture, any short and pointed production sup- 
posed to be brought forth on the spur of the 
moment; generally of an epigrammatic cha- 
racter. 

Improper l*ractioup In Arithmetic, one 
whose numerator exceeds its denominator : it 
consists of a whole number and a proper frac- 
tion. Thus the improper fraction | is equal 
to 2 + ^, which latter, written in the form 2|, 
is called a mixed nuTriber. In Algebra, a 
fraction whose numerator and denominator are 
rational functions of the same variable, is said 
to be proper or improper, according as the 
degree of the function in the denominator does 
or does not exceed that in the numerator. 

Impropriation (Lat, proprius, peoidiar). 
In Law, where the tithes, glebe, or other 
ecclesiastieal dues of a parish are in the hands 
of a layman. The religions societies having, 
at the time of the Reformation, the property of 
many benefices in their hands, clauses were 
inserted in the acts by which they were 
dissolved to give that property absolutely to 
the king, by whom it was granted out to laj 
proprietors. In common language, such bene- 
fices are said to be impropriated as are in 
the hands of laymen; such as are held by 
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spiritual corporations, solo or aggregate, are 
termed appropriated. 

Xmprovisatore (from Lat. improviso, on a 
sudden, unexpectedly). An Italian word, signi- 
fying a person who has the talent of composing 
and reciting verses on a given subject im- 
mediately and without premeditation. This 
peculiar talent, thus restricted, appears to 
belong, almost exclusively, to the Italian lan- 
guage and people. Much, no doubt, of the 
faemty of these improvisatori, which appears 
almost preternatural to one unaccustomed to 
hear them, arises from the peculiar ease and 
fiexihility of their language, and its richness in 
rhymes. But this circumstance will not wholly 
account for so singular a national faculty ; for, 
about the time of the revival of letters, Italy 
possessed improvisatori in Latin as well as 
in Italitm. Many poets have enjoyed consider- 
able celebrity in tneir day from their success 
in this mode of composition ; but we are not 
aware that any of tbeir poems have acquired a 
permanent celebrity, although often taken down 
jfrom their recitation. Tuscany and the Vene- 
tian States have been most famous for the pro- 
duction of improvisatori, especially Sienna and 
Verona; in which latter city the talent seems 
to have been perpetuated by succession. The 
chevalier Bernardino Perfetti, the most famous 
of all these reciters, was of Sienna: he flou- 
rished in the first half of the seventeenth 
century. He is said to have possessed un- 
bounded erudition, and to have been able to 
pour forth extempore poetical essays on the 
most abstruse questions of science. There 
have been many distinguished females pos- 
sessed of this talent (improvisatrici). Gorilla, 
the most celebrated of them, was of Pistqja in 
Tuscany. She was the original of Madame 
de Stael’s Corinne. She received in 1776 tho 
laureate crown at Rome, an honour which had 
also been accorded to Perfetti. Germany is 
said to have produced one noted improvisatrico, 
Anna Louisa Karsch. There appears no 
reason why the term improvisation should not 
also he applied to the delivery of unpremedi- 
tated discourses in prose. It is the exertion of 
a very similar faculty, perfected in the same 
manner by habit to a degree almost incon- 
ceivable by those not accustomed to witness its 
exercise. It is, however, piueh more general. 
The North American Indians are r^resented 
to possess it in a Mgh degree. In Europe, it 
is most generally to be found in tho pulpit. 
Public secular ora.tory of this unpremeditated 
desertion is far more conatmon in England and 
the United States, and the powef much more 
sedulously cultivated, than in tho cominental 
countries of Europe. (Forsyth’s Italy ; Edin- 
burgh Review vol. xxii.; Encycle^mdia Metro- 
politana.) 

In Antis (Lat.). A building Is said to 
he in antis when it has u^n the fa^de two 
columns, detached, standing between two 
antae that terminate tho sido walls of the 
building; as in the temples at Rhamnus and 
Sunium, 
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Xn Oeena Domini (Lat. at the Lord!e 
Supper). The name of a celebrated papal 
buU, containing a collection of extracts from 
different constitutions of the popes, comprising 
those rights which, since the time of Gregojy 
VII,, have been uninterruptedly claimed by 
the Roman see, and a ;iproclamation of ana- 
thema against all who violate theni. It was 
annually read on Holy Thursday, whence it re- 
ceives its name; but lately on Easter Monday, 
The sects of heretics are cursed in it by their 
several designations. A copy of the bull is 
hung up at the churches of St. Peter and 
St. John Lateran ; and all patriarchs, primates, 
bishops, &c., are required to have it read once 
or more annually in their churches. 

Xn SSsse (Lat.). A term applied to things 
actually existing. A difference is made by 
authors between m esse and in posse: the 
latter being applied to things that are not, 
but maybe; the former being said of things 
actually apparent and visible. 

In Formit Pauperis (Lat.). In Law, a 
person is said to sue as a pauper, or in forma 
pauperis, when he takes advantage of the stat. 
11 Hen. YII. c. 12, swearing himself not to 
be worth five pounds; in which case he is 
entitled to have any necessary writs or pro- 
cess gratis, and attorney and counsel assigned 
him without fee, and is excused from pay- 
ing costs when plaintiff. By misconduct, and 
under certain other circumstances, the party 
is dispaupered, and loses his privilege. He 
is capable of recovering costs, although not 
liable. 

Xnarchlngr. In Horticulture, grafting by 
approach, that is to say uniting a scion to a 
stock witiKiut severing its connection with the 
parent until it has become united to the 
stock ; the branches being brought together in 
an arching manner. 

SCnauguratioii (Lat. inauguratio). This 
term was originally applied to the Roman 
ceremony by which the augurs consecrated 
any person or thing-^to the service 'of the 
gods: it is now improperly used in* a sense 
nearly synonymous with the consecration of 
a prdate, or the coronation of a king or em- 
peror, and is even employed to denote an 
introduction to any office with certain cere- 
monies, or the commencement of any under- 
taking. 

Inca or Tnca. A name given by the In- 
dians of ancient Peru to their kings and 
princes of the blood. The empire of the Incas, 
foimded, according to tradition, by Manco 
Capae, extended over the table-land of the 
Andes, from Pasto to the neighbourhood of 
Chili, as weU as the lowlands on the coast. 
It was destroyed by the Spaniards imder Pi- 
zarro and Almagro. The blood royal of the 
Incas is preserved, or believed to be so, among 
the Indians of the present day; and Tupac 
Amaru, who carried on a long and nearly suc- 
cessful insurrection against Spain in the latter 
part of the last century, professed to be de- 
scended from them. 
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Xmoaxidescenee (Lat. in, and candere^ 
to he warm). The luminosity exhibited by 
a substance when heated up to a certain 
point. 

Incantation (Lat. incantatlo, from in, and 
canto, I sing). A form of words combined 
with certain ceremonies for superstitious pur- 
ses. They were most commonly resorted to 
by unsuccessful lovers. [Philtjbb.] 

Incarceration (Lat. in, and career, a pri^ 
son). Literally, imprisonment. In Surgery, 
this term is generally applied to ruptures or 
hemise, with the same meaning as strangulation ; 
but, according to Scarpa, an incarcerated hernia 
is that in which the course of the intestinal 
matter is interrupted without any considerable 
injury of the bowel itself ; whereas in strangu- 
lated hernia the vitality of the bowel is af- 
fected, or there is organic injury of its coats. 
The functions of the merely incarcerated in- 
testine are healthily resumed upon its return 
into the abdomen, which is not the case where 
true strangulation has taken place. 

Incarnation (Lat. caro, caruis, flesh). A 
word in common use among theologians to 
express the union of the Godhead with the 
Manhood in J esus Christ. For the opinions of 
the Arians, Eutychians, Kestorians, Sabellians, 
and Socinians on this subject seetherespectava 
articles. ' 

Incendiary (Lat. incendiarius, ffom in- 
cendo, I bum). Literally, one who sets fire 
wilfully to a building or stores ; but it is used 
also in a metaphorical sense for any political 
agitator who seehs to infiame the minds of the 
people. [Aesout.] 

Incendiary Detter. In Law, a common, 
though not strictly a legal phrase, especially in 
Scothind, for threatening letters, meaning not 
only the burning of property, but murder or 
other mischiefs. 

Incense. [Fbakewobiksb.] 

Incense-tree or Incense-wood. Names 
implying the use to which the resinous wood 
and juice of some species of Idea, espe- 
daHy I. guianensis and /. heterc^hpUaf are 
applied. 

Inceptive (Lat. incipio, I begin). A word 
used by Dr. Wallis to express such momenta 
or first principles as, though possessed of no 
magnitude themselves, have yet the power of 
producing it by being extended ox enlarged. 
Thus a point or a line, though the former 
has no proper magnitude and the latter no 
breadth, are both said to be inceptive of 
enlargement. 

In the Latin language inceptive or inchoative 
verbs (the latter term being derived from the 
Lat. inchoare, to begin) are those which, ac- 
cording to grammarians, are characterised hy 
the termination sco or scor added to their 
primitives, to express the augmentation of the 
qualities indicated by the words from which 
they are derived: as augere, to increase; 
avgescere, to begin to increase ; pallere, to be 
pale ; pallescere, to grow pale. 

Xncertum Opus (Lat. uncertain worJk), 
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In ancient Architecture, a species of trailing 
■wliose face exhibits an irregularly formed 
masonry not laid in horizontal courses, or in 
regular dimensions. 

Xnclia A measure of length ; the twelfth 
part of a foot. 

Inch. A word used as a prefix to certain 
small Scottish islands, as lnch-E!eitli, Inch- 
Garrie. It is derived from the old Irish or 
Gaelic word lifis [which see]. 

Xncideaoe (Lat. incido, 1 fall ttpon). The 
meeting of one body with another. Tlie term 
angU ^ inGidenoe is used by writers on Me- 
dionics and Optics in different senses. Thus, 
in the case of a body striking against a plane, 
the angle of incidence is by some xmderstood 
to signify the angle formed by the line in which 
the body moved with a straight line perpendi- 
cular to the plane ; while o&ers use the term 
to denote the angle which the line of incidence 
makes with the plane itself. ‘ When light or 
any elastic body is refiected from a surface, the 
an^e of incidence is equal to the angle of re- 
flection ; and in the case of re&'action, the sine 
of the angle of incidence has to the sine of 
' the angle of refraction a constant ratio for the 
same media. 

Xncldent. In Law, something necessarily 
appertaining to and depending on another, 
which is termed i\\G principal. 

Xncineratlon (Lat. in, and cinis, cineres, 
aftlica). The combustion of organic substances 
for the purpose of obtaining their ashes or 
incombustible residue. 

Xndaeini (Lat. incido, I mi). The teeth 
implanted in the premaxillaxy bones of the 
upper jaw and in the corresponding place in 
the lower jaw, and generally shaped for the 
pmjose of cutting or coarsely mviding the 

Xnoliaatlon (Lat. indinatio). A term of 
frequent occurrence in Geometry and Physics. 
Buclid makes use of the term in order to 
define an angle; a more satisfactory' way, 
perhaps, would be the precisely opposite one 
of regarding inclination as synonymous with 
angle, the latter being defined as a quantity of, 
tuTnimg ov rotation. [Angle.] 

INOLINA.TION. In Astronomy, the planes in 
which the planets revolve round the sun are 
inclined, at different angles to the plane of the j 
ecliptic. Again, the axes of rotation of the 
planets are inclined to the planes in which 
they revolve. The measure of these angles is 
called the indinaiitm. 

Xncllned Plane. One of the five simple 
mechanical powers. The theory of the inclined 
plane is at once deduced from the decomposi- 
■tion of forces. The weight of a body resting 
on such a plane, the pressure which it exerts, 
perpendienlarly, on the plane^ and the force 
which must be ap;^lied parallel to the jilane 
in order to prevent its descent, are respectively 
proportional to the length, the base, and the 
height of the plana 

There are hro properties connected Tvith the 
motion of bodies on inclined planes which 
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may be here noticed. The first is, that the 
velocity acquired by a body in descending from 
any altitude to a horizout^ plane is the same 
when it reaches the horizontal piano, whether 
it has been allowed to fall freely in the vertical, 
or been constrained to move along an inclined 
plane at any angle of elevation. The second is, 
that the times of descent through all chords of 
the same circle to tlie lowest point are equal, and 
equal to the time which the body would take to 
full through a height equal to the ^ 

diameter of the circle. Thus, let 
AB bo the diameter, and C B, I) B, /\ 
and E B chords of a circle ; the J \ 
time which a heavy body would re- K \ 
quire to fall vertically through the 
diameter is the same as that which 
it would require to roll down the » 

inclined plane C B, or D B, or E B. In other 
words, bodies placed at A, C, R, and E, and 
abandoned at the same instant to the action 
of gravity, would arrive at B at the saino 
time. In these propositions it is supposed, 
of course, that there is no resistance from 
friction. 

Xacllnomoter. An apparatus for deter- 
mining the vortical element of tlie magnet ic 
force. The difficulty of determining this cle- 
ment by a direct method is cnnsulcrable, on 
account of the delicacy of the apparatus whicli 
is requisite. Various indirect methods havo 
been propo.sod. Dr. Lloyd, in the Account of 
tltc Magni iical Observatory at Ditblbu describes 
an Inductive Inclinometer, 'the principle of 
which is the measurement of the intensity 
induced on a vertical bar of soft iron by the 
deviation it is capable of causing in a horizontal 
bar suspended near it.* Weber, of #F>ttingc‘n, 
proposed a method, in which ‘ the dc‘flection of 
the horizontal magnet is produced by the earth’.'* 
magnetism, induced not on a vertical bar of 
soft iron at rest, but on a ring, sphere, or plate 
of copper made to revolve about a vertical axis.* 
Dr. Lament, of Munich, proposed a third and 
less simple method : * As in Dr. Lloyd’s pro- 
cess, a bar of soft iron is used as a temporary 
magnet. The bar so temporarily magnetise*! 
is made to act unequally on the two bars of 
I an astatic magnetic couple, thereby tcuidiug to 
draw them aside from a given position in 
I -which they would otherwise bo hold by a fixed 
magnet of a given power. This tentloncy is, 
however, destro;^ed by another magnet placed 
in a given position at a given di-stunce. A 
series of reversals and changes of distance in 
the soft iron bar and the neutralising bar is 
then operated, which fttmishes equations by 
means of which evow quantity excepting the 
intensity^ sought and known quantities can 
bo eliminated.’ {British A^odathn Report, 
1842.) [MAONBTOanSTER.] 

Xnclosure (Lat. includo, / s7mt tip). Tliis 
term, in a general sense, is one of the first acts 
of approjpriution, since in a sow country when 
any portion of land is purchased, or taken 
pssession of, it is inclosed; that is, surrounded 
by a boundary line, indicated by certain ob- 
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jects, natural or artificial, or of botli kinds. In 
a particular sense, to inclose land is to divide 
it into fields, and surround these by fences, in 
order that each field may be devoted to a 
particular description of culture. If nothing 
further than the cultivation of plants of different 
kinds were carried on in the fields of a farm, 
their subdivision by fences would be altogether 
unnecessary ; but as in most cases fields are kept 
alternately under tillage and pasture, it is de- 
sirable to have fences to confine the pasturing 
animals to the field appropriated for their use. 

In Law, the inclosure of common or waste 
land, on which the rights of commoners sub- 
sist, is effected in England through Acts of 
Parliament, either special or general, by the 
instrumentality of commissioners appointed 
under those Acts. The last general inelosnre 
Act is 8 & 9 Viet. c. 118, amended by sub- 
sequent Acts. 

Znclusa (Lat. inclusns, part, of ineludo, 1 
inclose). The name of a tribe of shell-bearing 
Acephalous Molluscs in the system of Cuvier, 
characterised by the closed state of the mantle, 
which everywhere surrounds and envelopes the 
body, leaAung only a narrow aperture for the 
passage of the foot, and being prolonged pos- 
teriorly into two siphons projecting beyond 
the shell, which is always open at its two ex- 
tremities. The bivalves of this family are re- 
markable for their powers of burrowing and 
excavating clay, sand, wood, or even stony 
rocks ; and many of the genera secrete, in 
addition to the ordinary v^ves, a calcareous 
lining to their burrows, which forms a tube 
surrounding the valves themselves. The rela- 
tive proportions of the tube and valves well 
illustrate the so-called law of the balance of 
organs^ the valves becoming diminished in size 
as the external sheath is more developed. In 
the ship-borer ( Teredo navalis), which has the 
longest tube, the valves are of the smallest 
size, being reduced to the ofiS.ee of mere boring 
instruments, instead of serving to protect tiie 
soft parts of the animal. In the watering-pot 
shell {Asjoergillvm, Lam.) they cease to be 
movable organs, and are blended or confluent 
with the external tube ; this is dilated at the 
anterior extremity, which is surrounded with 
a projecting radiated ridge, and dosed by a 
convex plate perforated like the mouth of a 
watering-pot. 

Znclixsi or Xteolusi (Lat. shut up). In 
Ecclesiastical History, a class of religious 
persons who lived as hermits in single cells, 
generally attached to monasteries, sometimes 
in the neighbourhood of villages and towns, 
under the law of not leaving them unless in 
case of extreme necessity and with the appro- 
bation of the bishop, whose seal, or that of the 
abbot, was impressed on its door. The cells 
are said to have been commonly twelve feet in 
length and breadth. Huns became sometimes, 
but more rarely, recluses. 

Xncogrnito (Ital. unknown). This word, 
abbreviated into incog., denotes the disguise 
resorted to by the great when they are un- 
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willing to be recognised. It consists either in 
assuming a different name or title for the 
nonce, or in travelling from one place to an- 
other without a retinue or other marks of 
distinction. 

Incombustible Clotb (Lat combustio, a 
bwming). This term was originally applied 
to doth with which asbestus was interwoven ; 
on burning away the fibre, the incombustible 
mineral texture remained. 

More recently, cloth and other materials 
have been rendered to a great extent incom- 
bustible by impregnating them with certain 
saline substances, which, upon the application 
of fire, form a species of glaze upon the goods, 
and prevent them burning with flame pro- 
tecting them from the necessary access of air. 
[Combustion:.] Borax, alum, and phosphate 
of soda, or ammonia are the most effectual 
salts for this purpose ; and by properly apply- 
ing them, with starch, if to muslin dresses, 
curtains, or bed furniture, or with size to paper 
hangings and scenery, these several articles 
may he rendered incapable of burning with 
flame, and thus serious accidents by fire pre- 
vented. Wood may also be rendered compara- 
tively incombustible, by soaking it in solutions 
of the above salts. [Asbestus. J . 

Income. In Einance, the annual produce 
of taxation and other sources of public revenue, 
the object of which is to defra;^ the charges of 
administration, of defence, of justice, and of 
public credit. 

Some of the annual charges to which the 
nation is liable, are fixed, as, for example, the 
interest on the Anded debt, the civil list, and 
some few similar liabilities. Others are vari- 
able, as the charge of the army and navy, and 
the interesli on the floating debt. On the latter 
subjects votes in detail are taken every year, 
and, when parliament is pledged to supply, 
tibie administration, through the Chancellor of 
the Exchequer, announces its budget of taxes 
for the forthcoming financial year. Unless 
something unforeseen occurs, the precision with 
whidi the Chancellor of the Exchequer anti- 
cipates the revenue derivable from the taxes 
imposed, is the measure of that official’s intel- 
ligence and capacity. In general it is the 
practice to include a slight estimated surplus 
in the aggregate of the year's taxation. All 
excess of income over expenditure' is de- 
voted to the extinction of a part of the public 
debt. 

In the following table it will be observed 
that the charge of coHeeting the revenue is not 
included in the first eight years, but is so 
included afterwards. It should be remembered, 
also, that in all inferences from public expen- 
diture in the tTnited Kingdom as contrasted 
with that of other countries, a large and vari- 
able amount of taxation for poor rates, coimty 
rates, &c. is not included in the general 
account of public charges, though anS.ogous 
taxation does exist and is included generally 
in the fiscal arrangements of continently 
countries. 
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Totd Amount of t7ie Estiniatt'd and Actual Revenue and Expenditure of the United Kingdom, 
with the JDiJerence between, the Estimated and AoiuM Amounts, and the Suiplua or 
Deftn&tvcg of Income. 

(In this Table, in aocoxdance -vrith the system upon which the Budget Estimates have been frotnod, the years 
ended April 6 are given from 1848 to 1854, and the flgnree for the Bevenne and Ixpenditnro show the E't 
up to the year ended March 31, 1850, and the Grxoss amonnts after that Period.) 



* 1855^6.— Ebcclnding 1,000, OOOf. to pay off ways and Means Bills issned in 1854-5. 

1 1858-00.— Inolndhig 858,057f. for Operations in China, not provided for in the Budget Estimate, 
i ExdLcsiveof Bxpei^tnre for Portifleations, provided for by creation of Annuities, and not estimated 
in the Bndgeta. 

§ 1861-02.— Bxdndve of a Supplementary Bsdmate presented in 1802 on acconnt of tho Expedition to 
Canada. 

I 1802-63.— After deducting 140,0001. for the drawhadk upon Hops. 

T Including 585, 0002. of Supplementary Estimates. 


iKCOiiiB. In Political Economy, tlie ag^e- 
gate value of all material products derived 
ftom the labour of a nation in any one year, 
constitutes its income, after deductions for the 
replacement of such capital as is expended in 
the process of production. 

Many calculations hare been made as to the 
amount of national income, but most of these 
err in the fact that they are estimated from 
such personal incomes as form the object of 
direct taxation, added to those which fall below 
it. But it mil be clear that all personal in- 
come which is derived without the expendi- 
ture of labour on the part of the recipient, is in 
effect, values bring consequent on labour only, 
a deduction from the fruits of labour itself, or 
from the capacity^ of expenditure which the 
labourer would otherwise possess. The rent of 
land, the dividends on public debt, interest 
paid by private individuals on loan or mort- 
gage, with aU payments made for administra- 
tion, protection and instruction, and all taxes 
which are imposed on the public for other 
purposes, are not to be reckoned in national 
income along with the products of labour, hut 
are only suggestive of what that income is. In 
other words, the aggregate of private incomes 
m largely in excess of the amount of national 
income, because a laige portion of every private 


income is charged with the maintenance of other 
private incomes. The service rendered by the 
recipients of such incomes may bo of the 
highest importance, both to the community at 
laige and to parties who make the payments ; 
but they must be in the estimate of gross in- 
come looked on as part of the expense of the 
process of production, or the same value will 
be reckoned twice or even many times over in 
the ciilculation. 
iNCoaru-TAX. [Taxation-.] 
Incozamensurable (Lat. in,neg., con^ 
cum, with, and mensurabilis, mcasuraUe). Two 
or more quantities of thp same kind are said to 
be incommensurable when no other like quan- 
■rity is exactly conteined in both. Two incom- 
mensurable quantities, therefore, can never be 
proportional to two numbers or even to two 
fiactions; since the latter, after reduction to a 
common denominator, are proportional to their 
numerators, and any two numbeis whatever 
have unity for their common measure. Hence 
arises the necessarily imperfect character of all 
algebraical demonstrations ckT geometrical theo- 
rems involving the proportionality of lines, areas, 
or volumes, and hence also the need of Euclid’s 
fifth and perhaps most perfect book. Two lines 
chosen at random will in genered be inoom- 
mensuiable, in other words the probability of 
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titieir being commensurable is exceedingly I 
small ; and in attempting to represent "^ese | 
lines by numbers, the utmost we can do is to 
assign two numbers •which shall be as marJ^ 
as m please proportional to the lines. The 
diagonal and side of a sq[uare, for instance, 
cannot be exactly represented by any two 
numbers whate-ver ; for, as Euclid has proved 
in his tenth book, they are incommensurable. 

In fact, if A B 0 be half a square, 
CCi a circular arc described 
around A as centre, and Ci a 
y/ tangent to this arc at Ci, it can 
j/C easily be shown that B C i = Ci Ai 

/I. *=» Ai C, so that Ai B Cj. is itself 

® ® half a smaller square. Now if 

AB and AC had a common measure, the 
latter would also be a common measure of 
B 0 —A 0 and of B Cis=AB -BO, and hence 
also a common measure of B Oi and Aj. B =B C 
— BCj. [OoMraNSUEABLii,] Hence the diagonal 
and side of the first square can have no common 
measure which is not also a common measure 
of the diagonal and side of the smaller square, 
as well as of the diagonal and side of a third 
and stiU smaller square obtained from the 
second in the same manner as the second was 
obtained from the first ; and so on. The con- 
struction being manifestly endless, we conclude 
that the diagonal and side of the origin^ 
square can have no common meas'ure which is 
not also a common measure of the diagonal and 
side of the least square of the series ; in other 
words, they have no common measure whatever. 

Xncompatibles (Lat. in, *neg., con=cum, 
and patior, I endure). In Chemistry, salts and 
other substances are said to be incompatible 
which cannot exist together in solution without 
miitual decomposition. Thus the soluble salts 
of lead and of baryta are incompatible with 
sulphuric acid and the sulphates, because the 
sulphates of lead and of baryta are insoluble^ 
and consequently thrown down in the form of 
precipitates. 

Xucompresalbillty (Lat. in, neg., con» 
cum, and premo, pressi, Ipress). That quality of 
bodies in virtue of which their volumes cannot 
be diminished. There are no substances, perhaps, 
absolutely incompressible. Liquids, however, 
resist compression with great force; but the 
experiments of Oersted, Perkins, and Canton 
have proved that water has its hulk sensibly 
diminished hy increasing the pressure upon it 
Nevertheless, the extent to which the compres- 
sion can he carried is very smalL On en- 
closing water within an iron cannon, the sides 
of wMch were three inches in thickness, and 
applying a very great force of pressure, the 
cannon hurst before the volume of water had 
been reduced to 19-20ths of its original dimen- 
sions. A pressure equal to that of the atmo- 
sphere reduces the bulk of water only about 
forty-five parts in one million. 

Xincongrruous (Lat. incongruus, ineonsis- 
tent). In the theory of numbers, ifwo numbers 
are said to be incongimous with respect to a 
given modulus, or third n-umber, when the 
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difference between those two numbers is not 
divisible by the modulus. Thus 15 and 3 are 
incongruous with respect to the modulus 7, but 
congruous with respect to the modulus 4. The 
incongruous roots of a congruence are the 
incongruous numbers which satisfy that con- 
gruence. Thus 8 and 16 are incongruous roots 
of a?* si (mod, 6). [CoNGHfcnEXCE.] 

Xncorporatlon (Lat. in, and corpus, a 
body). In Law, the formation of a legally 
constituted body with perpetual succession and 
corporate rights. [Corpobation.] 

Xncrassate (Lat. incrassatus, rendered 
thick). In Botany, applied to bodies which 
are thicker than usual in proportion to their 
area, as in the leaves of succulents. 

Increment, Xftecrement (Lat. incremen- 
tom and decrementum, increase and decrease). 
In Mathematics, the difference between two 
successive values of a variable quantity is 
called an incremmt or a decrement accordingly 
as the second value is greater er less than 
the first A decrement being considered as a 
negative incremmt, we speak generally of the 
increment of a function which corresponds to a 
given increment of its independent variable. 
The determination and investigation of the 
ratio of two such inc-rements is the primary 
object of contemplation in the calcukis of 
differeoioes, whilst the differential calculus is 
concerned chiefly with the limit to which this 
ratio approaches as the increments continually 
diminisk The method of increments was the 
name originally given to the calculus of dif- 
ferences by Dr. Brook Taylor, whose Methodrts 
iTicn'ementorum, ‘published in 1716, contains the 
celebrated theorem which has since been made 
the basis of the differential calculus. 

Increment. In Ehetoric, a species of climax 
rising gradually fcom the lowest to the hipest. 
[Climax.] 

Xttcrustatlon (Lat inerustatio). In Archi- 
tecture and Sculpture, a work fixed with cement, 
or cramp irons, into notdtes made to receive 
it ; such as inlaid work, mosaics, &c. 

Xncubatlon (Lat incubatio, a brooding). 
Hatching, or the lying down of an a.-niTpaf upon 
her own or another’s eggs, communicating to 
them, and maintaining them at, her own tem- 
perature: a condition essential to their deve- 
lopement. In many animals the developement of 
the foetus takes place after the exclusion of the 
egg, and whilst it is maintained in contact with 
the external surface of the parent’s body, as in 
the crab and lobster tribes, beneath, the caudal 
plates ; or agglutinated to the surface of the 
abdomen, as in certain ^eeies of pipe-fish 
{Byngnathmy, or concealea in cutaneous mar- 
supM cavities, as in other species of Byngna- 
thus, uudibe Hippocampus; but in these and 
other instances from the cold-blooded animals, 
the protection of the ova seems to he the object 
of their attachment to the parent, and not the 
communication of warmth or any other influence 
essential to their developement. It is only in 
the Oviparous class with warm blood, or birds, 
that true incubation takes place, and in this 
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class witb. the sole exception of the Megapodes 
or Mo 2 md-hird 8 , Another charaeteristie of 
true incubation is that the place of the eggs 
determines that of the incubator, which can 
only perform its olfice by lying down wyon 
tlie eggs ; while in most of the examples of false 
incubation in the cold-blooded animals, the eggs 
are retained by special contrivances in contact 
with the parent, without occasioning any re- 
straint upon her postures or movements. 

That a due dcgi’ee of warmth is the essential 
object of incubation in birds, is proved by the 
ancient and well-known practice of substituting 
artificial heat, by which fertile eggs are hatched 
in the same period, and the excluded chick is 
as fuUy and strongly developed as when pro- 
duced by natural incubation. 

The mean temperature of incubation is 100° 
Pahr.; it may vary from 95° to 105°, and 
towards the dose of the process may be sus- 
pended for one or two hours, or for a longer 
period, according to the degree of extraneoim 
heat which the eggs may derive from their 
situation, without fatal conseq,uences to the 
embryo. 

The power of communicating the requisite 
degree of warmth to their eggs arises in birds 
out of the unusual developement of, and de- 
termination of blood to, a peculiar plexus of 
vessels distributed over the skin of the abdo- 
men, and which, in most bh’ds, is connected 
with a derivation of blood from the internal 
organs of generation, after the subsidence of 
the functional activity of the ovarium and ovi- 
duct, to the external integuments. The vas- 
cular, hot, and sensitive condition of the skin 
of the abdomen is the exciting cause of that 
uncontrollable propensity to incubate which the 
Greeks denominated storge^ and which, vnth its 
associated phenomena of patience, abstinence, 
and self-denial, forms so remarkable a feature 
in the economy of birds. The egg of the bird 
presents several peculiarities in relation to the 
circumstances under which it is to be developed: 
its oval form permits a greater projjortion of 
its surface to be in contact with the hcat- 
communicating skin of the parent than if it 
had been a spherical body ; while tlie shell, by 
virtue of its hard calcareous texture, and its 
arched disposition about the soft contents, suffi- 
ciently defends them from the superincumbent 
pressure. As warmth is the only essential 
influence which the egg derives from the parent, 
the shell is porous, and permeable to air, and 
the germ is surrounded by an adequate store 
of nutritious matter. This matter is of two 
kinds: the external, called the white of the 
egg, or albumen, which wholly disappears 
during the process of incubation ; and the 
internal part, or yolk, inclosed in a peculiar 
membrane, and rendered lighter and of an 
orange colour by the admixture of a peculiar 
oil. The germ is situated at the supemcies of 
the yolk, beneath the vitelline membrane, in 
the circular opaque white spot called the ewa- 
tricula^ or tread ; and a peculiar mechanism is 
'superadded to the yolk, by means of which th< 
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germ-bearing surfiice of the yolk is always kept 
uppermost, and next to the warmest surface of 
he egg, and at the same time is relieved from, 
he pressure against the hard shell, to which it 
must have been subject if the light yoUc had 
not been restrained from rising to absolute 
contact with that surface. Both these purposes 
re effected by the attachment of two cords of 
condensed albumen, continued at one end from 
near the poles of the yolk, but a little more 
distant from the gomi-bearing side than the 
line of the transverse axis, and expanding at 
the opposite end, which is lost in the layers of 
albumen near the poles of the egg. Thus, by 
their presence and place of attachment, these 
cords, called the chalasee, restrain and regulate 
he rising of the yolk ; so that whichever way 
an egg be tmmed, the larger proportion of the 
light yolk always rises above the attachment of 
the restraining cords, with the cicatriciila upon 
its summit The period of incubation is gene- 
rally directly as the size of the bird, but the 
degree of developement which the chick attains 
prior to exclusion varies. As a general rule, it 
is inferior in birds of flight, as the Aceipitrine 
and Passerine orders, than in the terrestrial, 
wading, and swimming birds ; and tho warmth 
and complexity of the nest boars relation to 
this difference of developement. If the thrush 
had been forewarned that her young would bo 
excluded from the egg naked and helpless, she 
could not have prepared beforehand a warmer 
and more comfortable abode than her instinct 
had led her to construct for their accommodation ; 
and if with such a nest wo contrast the rude 
recess of straw in which tho hen deposits and 
incubates her eggs, it might be imagined that 
she knew beforehand that her chickens would 
come into the world well clothed, and strong 
enough at once to run about and pick up their 
own food. In this case, therefore, the nest 
relates only to incubation ; in the other to in- 
cubation and subsequent rearing of the young : 
and according to the degree of developoment 
obtained during incubation, and the asso- 
ciated condition of tho nest and habits of the 
parent, birds have boon divided into two great 
groups, tho Aoes altrices and Aves ;prtsccocea, 
[Ams.] 

Incubation, Artificial. Artificial incu- 
bation has been practised from a remote period 
by the Egyptians and Chinese; tho former, 
indeed, have carried this process to such a high 
degree of perfection, as in many instances to 
have entirely superseded the use of tho hen 
in hatching. It is effected either by means of 
an oven, stove, or steam, the principles of which 
will be found detailed in lire’s hkiionarg of 
Arts, This process has received consider- 
able attention from tho French philosophers; 
but perhaps the best exemplification of its re- 
sults witnessed in Europe is given by the ISlcf- 
caleohion, or egg-hatcMng machine, exhibited 
in London. This term, invented to express 
the process of artificial incubation, is coined 
from the Gr. iKKoXioo, I caU out, and iSfos, life* 
[PlSCICULTniKE.] 
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Sncubus (Lat. from ineubo, I lie 
because the sufferer feels as^ if something 
pressed upon his chest). The nightmare. The 
name incubus is derived from imaginary fiends 
or spectres. Many noble families were sup- 
posed to have their origin from the connection 
of incubi with females, as in the well-known 
instance of Eobert of Normandy, called le 
DiaUe. Por the theories on the iatereourse 
of incubi and suecubi with human beings, see 
Lecky, Hist, of Eationcdism, ch. i. [Ephtaltes.] 

Znoumhent (Lat. incumbens, leaning 
upon), A term applied to the holder of an 
office ; in popular language chiefly of an eccle- 
siastical benefice. 

Incumbent. In Botany, applied to an em- 
bryo when its radicle is folded down upon the 
back of the cotyledons. 

Xncumberod Estates’ jELct, Srlslii In 
consequence of a variety of causes, among 
which the too general improvidence of Irish 
landholders, and their reluctance to part with 
the appearance of territorial rights after the 
substance had passed to their creditors, were 
the chief, most of the landed property in 
Ireland had 'fallen into an extremely incon- 
venient and anomalous legal position. In 
many instances the Judgments, mortgages, and 
other charges on estates greatly exceeded their 
value ; the owner was, in fact, only a collector 
for others; and the number and variety of 
these ineumhrainces ^was so great that a sale 
frequently became impossible: the Court of 
Chancery being unable to afford the necessary 
relief by reason of its forms, which require the 
assent and co-operation of all parties, however 
remotely interested. In. this state of things 
the Irish Incumbered. Estates’ Act was passed 
iu 1849, after the famine of 1847 had drawn 
general and serious attention to the economical 
condition of the island. This Act provided that 
an incumbered estate might be summarily sold 
on Jiidicial decree (pronounced by a court of 
three commissioners created for the pm^ose), 
on the, application of the owner or of any in- 
cumbrancer, providing for the application of 
the purchase money among the parties entitled, 
and relieving the purchaser from .any trouble 
or risk, by giving him a parliamentary title 
free from incumbrance's. The practical effects 
of this measure were abundantly and rapidly 
ffilt. In September, 1858, it was estimated 
that more .than 8,000 conveyances had been 
executed under the authority of the court, and 
that 23,000, OOOiJ, had been received on account 
of purchase moneys of estates sold under it, 
of which 3,000,000^. came &om English and 
foreign purchasers, the remainder from Irish, 
These statistics appeared so convincingly to 
establish the value of the institution, that the 
system was rendered permanent by the Irish 
Landed Estates’ Act of 1868, and made ap- 
plicable to all estates, whether incumbered 
or not. 

In 1864 a similar measure was enacted for 
the West Indies (West Indies Incumbered 
Estates’ Act, 17 & 18 Viet. c. 117, amended 
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by subsequent Acts), which can, however, only 
he put in force with the consent of each colony 
concerned. It is now in force in five islands, 
of which Jamaica is the principal, and extensive 
sales have been effected under it. 

Zncumhraiace (Fr. encombrer, to incwrtiher’. 
Mod. Lat. comber, a weir — Ducange: Mr. 
Wedgwood, who denies — s, v. ‘Comber’ — that 
this word is derived from the Latin cumulus, 
a heap, connects it with the G-erman kummer, 
Dutch komber, trouble). In Law, the general 
name for liabilities whereby property, and in 
e^ecial property of freehold in lands and here- 
ditaments, may be burdened; such as mortgages, 
dower, annuities, and the like. The rules of law 
and equity with respect to the adjustment of the 
rights and duties of different persons having 
interest in the inheritance, in respect of the 
discharge of incumbrances, are very minute 
and complicated. (Story’s Equity Jurisprudence, 
§486.) 

Zncunabnla (Lat. a cradle). In Biblio- 
graphy, a term applied to books printed during 
the early period of the art ; in general confined 
to those which appeared before the year 1500. 

Xacurved (Lat. incurvus, curved inwards). 
In Zoology, when a part is curved inwards. 

Indeclinable (Lat. indeclinabilis). Iu 
Grammar, a word admitting of no declension 
or inflexion. Adverbs, prepositions, particles, 
conjunctions, are all indeclinable. In classical 
lan^ages, indeclinable nouns are the few nouns 
fehiefly borrowed by the Greeks and Latins 
from foreign languages) of which the termina- 
tion is not altered in the several eases. 

Zndefinite (Lat. indefinitus, from finis, an 
end). In Botany, when stamens are above 
twenty in number; the 'word is applied to all 
other parts when their number is greater than 
can be readily counted. This term always 
refers in botany to number, and never to form. 

Zndefinite Zntegrral. The general form 
of the sum of an infinite series of infinitesimal 
elements whose initial and final terms are un- 
determined. It may also be considered as any 
one of the functions which has a given ftinetiou 
for ite differential coefficient. The corresponding 
equi-^ent symbols for an indefinite integral are 

Jhix)dxa:ai 

[Integbai. Calcitlus.] 

Zndefinite Propositiouii In Logic, one 
which has for its subject a common term, 
without any sign to indicate whether it is dis- 
tributed or undistributed. [Peobosition.] 

Xndeblscent (Lat. in, and debiseo, I gape). 
In Botany, when the peric^ium of a fruit 
continues perfectly closed, without opening in 
any degree when ripe. 

Zndemnity (Lat. in, neg., and damnum, 
loss). In Politics and Jurisprudence, a word 
of various significations, hut applied usually 
to laws passed to relieve individuals from 
penalties to which they are liable in conse- 
quence of acting in an illegal manner, .The 
Act of Indemnity, annually passed by the 
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Britisli parliamenfe for many years prior to tlio 
repeal of the Test and Corporation Acts in 
1828, "was a meastire for the relief of persons 
■who had assumed any office without qualifying 
themselves for it by taking the oaths pre- 
scribed by those enactments. In Feudal Juris- 
prudence, the right of the lord to a certain 
duty payable by religious establishments to 
compensate him for the loss of those fines on 
alienation which would probably have accrued 
from time to time if their property had re- 
mained in lay hands, was termed Udenmity, In 
the language of modem polities, eomponsations 
paid by a state to other states, corporations, 
or individuals, for losses sustained through 
its acts, bear the same name. Acts of in- 
demnity are also sometimes passed to relieve 
ministers from the responsibility of measiires 
exceeding their strict constitutional powers, 
taken by them when parliament was sitting, to 
meet some unforeseen public emergency, or in 
ignorance, it may be, that they had exceeded 
the* powers vested in them by the constitution. 
Laws of indemnity, in the language of foreign 
jurisprudences, include laws for compensation. 
Thus in 1825 a law of indemnity was passed 
in France to compensate the losses snstained 
by the emigrants or their families, and those of 
persons who had been condemned to death for 
political offences in the course of the Revolu- 
tion. The sum allotted to this purpose was 
an annual amount of 30,000,000 francs (about 
1,200,000/.). A special -commission was ap- 
pointed to carry it into execution; but it 
appears that its labours were broken off be- 
fore their completion by the political changes 
of 1830. 

Indenture (from Lat. dens, denris, t&otk). 
In Law, a -writing or deed comprising some 
contract between two or more parties. The 
name is derived from the ancient practice, 
according to which tlie original and counter- 
part original (to he retained by each party 
respectively) were -written on the same skm of 
parchment, and then the two parts were se- 
parated hy a notched or indented cut, so that 
when applied to each other they would appear 
to matc^. [Deed.] 

Independence, Declaration of. In 

the History of the United States of America, 
the Dedaraiion of Siyhts was adopted by the ] 
first general congress of the then revolted 
colonies which met at Philadelphia in Septem- 
ber 1775. In this declaration that assembly 
claimed the right of internal legislation and 
taxation for the provincial legislatures, and 
declared various acts of the mother country 
to be infringements and violations of the 
rights of the colonists. The second congress, 
which met in May 1776, adopted on July 4 
of that *ye&T a declaration of independence; 
by which, after again recapitulating the griev- 
ances complained of in the former declaration, 
it declared the colonies to be free and indepen- 
dent stat es, absolved J&om all allegiance to Grroat j 
Britain. The first draught of this famous 
declaration was prepared by a committee of ^ 
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five ; consisting of Jefferson and Adams (both 
afterwards presidents), Franklin, Sherman, 
and Livingstone. Jefferson and Adams were 
afterwards deputed as a suh-committee to 
prepare the declaration itself; hut, in the 
shape in which it finally appeared, it was in 
fact the work of the former. 

Independents. A Protestant sect ; so 
called hecansB they maintain that every single 
congregation forms a church or independent 
religious society in itself, unconnected with, and 
not amenable to, any other. They consequently 
condemn everything like a national establish- 
ment of religion, whether episcopal or prcs- 
byterian. They have always maintained, 
speaking generally, Calvinistic doctrines: their 
only peculiarity consisting in their maintenance 
of independent ecclesiastical government. 

On the reformation of religion in England, 
the great body of Protestants adopted the 
episcopal form of church polity, which was 
established as the national religion. But there 
were not a few who conscientiously thought 
that this polity too nearly resembled that which 
had been supplanted. These nonconformists, 
or dissentients from the established faith, are 
known in history under the derisive name of 
Puritans, as the followers of Novatian had been 
denominated in the third century. [CATiiA.iir.1 
But while they forsook the national church, and 
condemned many of her tenets, they did not 
agree amon^ themselves. They were, in truth, 
unanimous in nothing but in resisting the con- 
stitution of the predominant hierarchy. Some 
of them were in favour of a presbytery, such as 
Oalrin had established in Geneva, and as Knox 
had introduced into Scotland. Others were 
against every form of state religion, but re- 
garded each congregation of Christians as being 
fure divino a complete and independent church. 

' Of this latter opinion, which constitutes the 
pure principle of English Independency, the 
author and great advocate was Robert Brown, 
who was originally a clergyman of the episcopal 
chxircli, from which he seceded, and avowed his 
new doctrines about the year 1580. (Neal’s 
History of the Puritans, vol. i, ch. vi. London 
1822.) Brown is represented by Neal as a 
vehement and popular declaimer, and insinua- 
ting in his manners. He not only advocated 
the leading principles of Independency as we 
have stated them above, but. taught that the 
priesthood was neither a distinct order, nor 
conferred an indelible ehameter; that every 
person regarded hy the majority of a congre- 
gation as qualified to teacii might be set apart 
for that office b;^ the election of his brethren, 
and hy imposition of their hands; in like 
manner, hy their authority, he might be reduced 
again to the rant of a private Christian ; and 
further, that any member who thought proper 
to exhort or instruct the brethren eiyoyed the 
inherent right of doing so, or of prophesying 
before the whole assembly. Hence after the 
stated pastor had finished his services, the 

in public their sentiments on any religious sub- 
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ject. But -while Brown enforced these -dews, 
and claimed liberty of conscience to himself, he 
was not willing to allow similar privileges to 
other sects, particularly the church of England. 

Brown and his followers suffered severely 
for their principles. He was committed, as 
he afterwards boasted, to thirty-two prisons 
in succession, in some of which he could 
not see his hand at noonday. Nor were his 
adherents more mercifully treated: many of 
them were fined and imprisoned, and some 
put to death. (Neal 1313.) Under these cir- 
cumstances, a body of the party, -with Brown 
at their head, fled to Holland, and founded 
churches at Middleburg, Amsterdam, and Ley- 
den. But these establishments were neither 
solid nor lasting. /When the Brownists were 
delivered fcom tiie hands of the bishops their 
oppressors, they quarrelled among themselves ; 
and their leader, weary of his office, came hack 
to England in 1589, and returned into the 
church which he’had so long and so severely 
calumniated. 

The Brownists that still remained in Holland, 
learning moderation from experience, were not 
unprepared to modify or reform the severe 
discipline of their founder. This judidons 
change was brought about hy John Eobinson 
of Norfolk, member of the congregation at 
Leyden. (Mosheim v. 369-60.) Hitherto the 
sect had been called Brownists; they now 
renounced that name, and have since been 
known under the title of Independents ; and 
Eobinson, who wrote an apology for them 
(Apologia ^sta et ncoessaria pro ExuUbzcs An- 
qui Brownistee vulgo appellantur, Lugd. 
Bal^v- 1619, 8vo-), was considered as their 
founder. They laid aside that hostility to 
other sects which Brown had inculcated, and 
differed with them only on the subject of church 
government. They were also much more atten- 
tive than the feownists had been to the 
establishment of a regular ministiy in their 
communities ; for, while the latter allowed aU 
ranks and orders of men to teach in public, the 
Independents had, and still have, a certain 
number of ministers chosen respectively by the 
congregations where they are fixed. Nor is 
any person among them permitted to speak in 
public till he has received the sanction of the 
congregation. 

Independency, thus put on a more rational 
footing in Holland, was introduced into England 
by hlr. Henry Jacobs, who, in 1616, established 
the first Independent or Congregational church 
in this country. Eor some time, however, the 
sect made hut slow progTess in England. Its 
members concealed their principles from public 
view, to avoid the penal laws in existence 
against nonconformists. But during the latter 
part of the reign of Charles 1. the Independents 
assumed greater courage, and publicly avowed 
their principles. Erom this period their pro- 
gress was rapid ; a circumstance that may he 
imputed in no slight degree to the support of 
Oliver Cromwell, who espoused their cause and 
enrolled himself among the list of their mem- 
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bars. They probably were, during CromweH’s 
time, the moat powerful and important religious 
body in England ; though for a few years pre- 
vious to the death of Charles I. the Presby- 
terians may be said to have had the ascendency. 
Indeed, presbytery had been established by Act 
of Parliament as the national chnrch ; and it 
was chiefly owing to the growing influence of 
the Independents that this Act was rendered 
inoperative. (Murray’s oj" Samuel Buther- 
ford, chap. -viii. Edinburgh 1628.) Notwith- 
standing the Apohgp' ymttQTi by Eobinson, 
the Independents as a body had not agreed on 
any standard of faith and discipline ; bnt, in 
the year 1658, their leading members held a 
meeting in London, under the sanction of the 
Protector, and passed ‘The Savoy Confession, 
or a Declaration of the Faith and Order owned 
and practised by the Congregational Churches 
in England, a^eed upon and consented unto by 
the Elders and Messengers in their Meeting at 
the Savoy, Oct. 12, 1658.’ This Confession, 
and Eobinson’s Apology, on which it is mainly 
founded, contain a synopsis of their various 
tenets ; and from these it appears, as Mosheim 
remarla, ‘ that they differed from the Presby- 
terians or Calvinists in no single point of any 
consequence, exceptthatof ecclesiastical govern- 
ment.’ (Adam’s Meligwus World Displayed, 
ii. 812-13.) 

Thus matters stood at the date which we 
have just specified. What might have been the 
issue of the struggle between the Independents 
and Presbyterians if Cromwell had lived, or if ' 
his son had retained power, cannot be said. But 
the restoration of Charles II., and with him of 
the episcopal church, put an end to the influence 
of both sects. The Act of Uniformity, passed 
in 16'62, was designed to crush nonconformists, 
particularly the Independents and Presby- 
terians. The Act required from clergymen 
a direct recognition of the principle of episco- 
pacy. The effect of this was the retirement of 
about 2,000 clergymen from their respective 
churches — ^Independents, Presbyterians, and 
Baptists ; whom Dissenters still characterise 
in history as ‘the illustrious two thousand,’ 

‘ the ejected members,’ or ‘ the Bartholomew 
worthies.’ The Independents, however, though 
proscribed, still subsisted; but in a state of 
persecution, dejection, and weakness. The 
Eevolution of 1688, and the Act of Tolera- 
tion, which was passed in the subsequent year, 
brought them peace and the ffee exercise of 
their religion. They were now a small body as 
compared with the Presbyterians ; but the two 
sects, having much in common, and differing 
only as to church government, entered into an 
association with each other, under certain heads 
of agreement, which tended to the maintenance 
of -^eir respective institutions. (Whiston’s 
Memoirs of his Life and Writings, vol. ii. ; 
Mosheim v. 861-63.) 

Since the period of the Eevolution, the In- 
dependents have greatly increased both in 
numbers and importance. The extraordinary 
revival of religious zeal which took place about 
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the middle of last century, under the influence ' 
of the two Wesleys and Whitfield, was of 
essential service to the sect. Many other ]per- 
sons, awakened to a deeper sense of religion, 
refusing to unite with any of the three bodies 
of Methodists, the Wesleyan, the Whitfieldian, 
or the countess of Huntingdon’s, joined the 
Independents, and formed numerous churches 
in connection with that sect. The Independents 
have long ago withdrawn from their association 
with the Presbyterians, or indeed with anybody 
of Dissenters, and act by themselves. 

Of the extent and influence of the Indepen- 
dents in England, a pretty correct idea may he 
formed from the number of their colleges or 
academies, and of their chapels. The former 
are exclusively confined to the education of 
ministers belonging to their own denomination. 
Some of these institutions are wealthy endow- 
ments: others of them are supported by annual 
subscriptions. Their number is ten ; the oldest, 
at Homerton, Middlesex, having been founded 
in 1730. The number of Independent chapels 
in England and Wales, according to the census 
of 1851, was 3,244. In Scotland the Inde- 
pendents have upwards of 100 chapels, and 
in Ireland about 30; hut it is reckoned that 
they have no fewer than 1,000 congregations in 
the United States; and the best authorities 
concur in stating that their numbers are on the 
increase. 

Xndetermlnate (Lat. indeterminatus, 
defined). In Botany, when a stem is never ter- 
minated by a flower, nor has its growth stopped 
by any other organic eanse : example, Veronica 
arvensis. 

IisTOBTEKRiiNAm In^Mathematics, this term 
is employed in various ways, and sometimoa 
loosely. An indeterminate^ohlem, for instance, 
denotes one which has an infinite number of 
solutions, not arbitrary but correlated ; the in- 
determination arising, in fact, not fi-oin a toicd^ 
but from a certain degree of insufficiency/ in the 
data ; if the data were such as to render the 
problem capable of receiving sx fi^zite numberof 
solutions, that problem would no longer be con- 
sidered as indeterminate. [Deteriunate Pro- 
blem.] Indcteroninate coefficients, again, simply 
denote unknown, coefficients. Undetermined 
would here be a less objectionable term. 

Xndetermixiate Analysis. In its widest 
sense might be defined as that branch of Ma- 
thematics which has for its object the investi^- 
tion of problems which admit of an infinite 
number of solutions. Ordinarily, however, the 
term is restricted to that branch of Algebra 
whose ohjecUs the determination of all possible 
solutions, in positive (or negative) integers, of 
a system of equations involving more unknown 
terms than there are equations. The general 
form of an indet&miinaU equation of the first 
degree is « a? + == c, where a, 5, and c are posi- 
tive or negative integers. If a and h have a 
common measure which will not divide c, the equa- 
tion can, obviously,have no integral solutions. If 
a and h are prime to one another, however, then 
an integral solution may be found by convert- 
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ing|into a continued fraction, and finding the 

convergent-? immediately preceding We 
q h 

shall then have ag — [Continued 
Fbaction], or « ( ±qc) + ; so that 

x—qo mag = — p c, or else a? — q-c and g<=pc, 
will be an integral solution of the given equa- 
tion. One such solution (a, jB) being found, an 
infinite number can be at once determined. 
They are all included, however, in the formula 
x=d + bt,g=$'—at, where t is any integer what- 
ever. The solution of a system of indetermi- 
nate equations of the first degree is reduced to 
that of the case just described In systems of 
equations of higher degrees, the difficulties are 
immensely increased. The theory of indeter- 
minate equations is closely connected with that 
of congruences, and thus forms a branch of the 
general theory of numbers ; the works on the 
latter subject, therefore, may be consulted f « 
further details. 

The oldest treatise on the .subject of the in- 
determinate analysis is the Arithmetic of Dio- 
phantus of Alexandria, the best edition of which 
is that of Toulouse, 1670 ; with a Coznmentary 
by Baehet, and notes by the celebrated Perniat. 
On the revival of the mathematical sciences, the 
subject was extensively cultivated by Fermat, 
Descartes, Wallis, Lord Brounkor, and others. 
One of the most luminous elementary treatises 
on the subject is contained in the second volume 
of Euler^s Algebra. 

Indeterminate Coefficients. A method 
of analysis invented by De.scarte.s, and of very 
extensive application in the higher mathematics. 
The principle of the method of indeterminate 
coefficients consists in this, that if we have an 
equation of this form, 

A -t- B a; -f- C a:® + D a?* -f &c. sa 0, 

in which the coefficients A, B, C are constant 
quantities, and ar a variable which may he sup- 
po.sed as small as ever we please, each of these 
coefficients, taken separately, is neces.siirily equal 
to zero ; that is to say, we must always have 
A=0, B=0, C=0, &c., whatever may bo the 
number of -terms of the given equation. 

In fhet, since a? may be supposed as small as 
we please, it is always possible to render the 
sum of all the terms of the given equation which 
have X for a factor as small as wo please ; that 
is, the sum of all the terms following the first 
may bo rendered as small as wo please. Hence 
the first term differs from zero only by a quan- 
tity which may be less than any assignable 
quantity ; but the first term A being constant, 
its difference from zero cannot be any finite 
quantity assumed at pleasure, for this would 
suppose it to be variable. It follows, therefore, 
that A can he nothing else than zero ; that is, 
we must have As* 0, whence there remains 

B a? -f C a?* -i- D jp* + ss- 0. 

Divide this last equation by a?, and there results 
B -F Ca: + Da* f &c. « 0 ; 
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and, for the same reasons as before, it is mani- 
fest that we must have B = 0. Proceeding in 
the same manner, we find successively 0—0, 
D « 0, &c. 

The principle here explained is extremely 
fertile in its applications ; its rigorous demon- 
stration, however, involves certain difficulties, 
for the statement of which we may refer the 
reader to De Morgan’s Algebra^. 

Index (Lat.). A term often applied to the 
forefinger. 

Index. In Bibliography, an alphabetical 
table, containing the principal subjects of a 
work, or of words employed in it, with refe- 
rences to the part of we work in which they 
are to be found. Many independent works, 
containing catalogues of various kinds, have 
been also entitled 

Index. In Mathematics, this term may 
generally be considered as synonymous with 
ex^onmt. In some branches, however, as in 
the theory of numbers, a conventional ^stine- 
tion is made between the two terms which it 
may be well to notice. 

The index of a nuwher to a given base, and 
fdr a given prime modu/zcs, of which that base 
is a primitive root, is the index of the power 
of the base which is cougruous to the number. 
Thus if r denote a primitive root of the piAme 
jp, in other words a primitive root of the con- 
fflmence a?®"*’' s 1 (mod. jj). Then by Fbema.t’s 
Thbobbm any number w, prime to p, is con- 
gruous to some power of r, say (r®=?a(niod.jp). 
This being the case, a is said to be the index of 
n to the base r for the modulus p. It is dear 
that in place of a we may regard, as the index 
of HI, any number congruous to a for the mo- 
dulus ^ — 1 ; so that symbolically expressed we 
have 

a = Ind.rW, (mod.^— 1). 

On the other hand, the exponent to which the 
number n appertains is the number of incon- 
gruous powers of n for the modulus p ; this 
exponent has but one value, whereas the index 
of n, beiug obviously dependent upon the 
choice of the primitive root r, may have many 
values. 

In 1839 the academy of Berlin, at the sug- 
gestion of Jacobi, who undertook the editorship, 
'published the Canon Arithmeticus, which con- 
sists of a series of tables containing the num- 
bers corresponding to given indices, and indices 
corresponding to given numbers. 

Index. In Printing, the hand used for 
pointing out a remarkable passage, or one re- 
9[umng particular attention. 

Index Correction. The index error or 
correction of astronomical instruments, such as 
the sextant, is the difference, measured on the 
limb, -between the zero point and the spot where 
the zero point would be when^ the movable 
and fixed reflectors are parallel. * 

Index Exponent. [MA.THEiiirA.Tios.] 

Index Expurg-atorlus (Low Lat.). A 
eatalo^e of works, which the churdh of Rome 
prohibits the faithful from reading, or con- 
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I demns as heretical. It is annually published 
at Rome under the superintendence of a special 
congregation of cardinals, called the ‘ Congre- 
gation of the Index.’ 

Index of Refraction. In Optics, the 
constant ratio which exists for the same 
media between the sines of the angles of 
incidence and refraction. Thus, with respect 
to a ray of light falling obliquely on the sur- 
face of water, the sme of the angle of incidence 
is found by experiment to be to the sine of the 
angle of redaction in the constant ratio of 
1*336 to 1. Hence 1*336 is the index of re- 
fraction in water. [Eepraction.] 

India Paper. [PafeuJ 

Indian Archipelago. This name is given 
to the vast and important group of islands ex- 
tending between China and Australia. A long 
string of elongated islands, commencing with 
Sumatra and extending in a crescent shape to 
New G-uinea, forms the boundary to the south- 
west. Within this outer Hue, Borneo, the 
Celebes, and the Philippine Islands, with For- 
mosa, enclose the China Sea. Many of these 
islands are the richest and among the largest 
of all the islands of the earth. They are, 
however, little known, and a large number are 
not adapted for civilised man. A chain of 
volcanoes extends along the whole line, the 
active cones being closer together and more 
frequently in eruption than in any other 
group. 

Of these islands. New Guinea is especially gi- 
gantic, and has rarely been entered by travellers. 
It measures 1,200 miles in length by nearly 600 
in breadth, and its mountains attain a height of 
16,000 feet. Borneo is somewhat smaller, but 
is rich in mineral and vegetable wealth beyond 
aU known islands. The climate is healthy in 
many parts, although the island is crossed by 
the equator, Sumatra and Java are hardly 
less remarkable. The other groups are im- 
portant, and are not far ffom the durect line of 
navigation from India to the China ports and 
the Japanese islands. 

Indian Arobitecture. [AaoHiTECTUitE, 
Indian.] 

Indian Corn. The popular name of the 
Maize, Zea Mays^ a stout-growing grass, much 
cultivated as a corn crop in America and 
Southern Europe. 

Indian Pire. A pyrotechnic composition 
consisting of seven parts of sulphur, two of 
realgar, and twenty-four of nitre. It burns 
with a brilliant white light. 

Indian Ink. A species of ink used in water- 
colour painting, and for the lines ’and shadows 
of drawings. It is principally manufactured in 
China, and there used for writing. From the 
experiments of Dr. Lewis it appears to be a 
compound of fine lampblack and animal gjue. 
[Inh.] 

Indian Ocean. This portion of the great 
ocean is in some respects an appendage to the 
Pacific, but is well separated from it by the 
great and important chain of islands of the 
Indian ABOHTpELAao and the west coast of 
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Australia. It is a vast triangular basin, shut j 
in to the north by the land of Southern Asia, 
Eastern Africa, and the chain of islands just 
mentioned, and only opening freely to the east 
and west between Van Diemen’s Land on the one 
side and the Cape of G-ood Hope on the other, 
and the lands and icy promontories projecting 
beyond the Antarctic circle. 'Within this space 
is an area of 23,000,000 square miles. 

The Indian Ocean includes several inland 
seas, as the Eed Sea, the Persian Gulf, the j 
Arabian Sea, and the Bay of Bengal. It also * 
contains the vast but little known island of 
Madagascar. The peninsula of India projects 
far into it from the north in a regular triangle, 
terminated by Ceylon, and continued several 
degrees south of the equator by a chain of 
islands chiefly coralline. The oceanic warmth 
equator within it is almost everywhere ten 
degrees north of the terrestrial equator. 

The winds of the Indian Ocean are periodical, 
and many parts of it are subject to storms 
of very extraordinary violence. The periodic 
winds are called Monsoons. The great storms 
are limited to a belt of ocean whose northern 
limit is from five to eight degrees, and their 
southern limit between thirty and forty de- 
grees south of the equator. The most severe 
storms occur on the African side of the ocean. 

There are several broken cxirrents in tho 
Indian Ocean, but none of great importance 
except the Mozambiqub Cuebent, passing be- 
tween Madagascar and the mainland of 
A special account is given of this enrrent, to 
which the reader is referred. 

The coast line of the Indian Ocean is very 
considerable compared with its area ; but, ex- 
cept in the larger seas already referred to, tho 
coast is not very deeply indented. A very 
large and important drainage is received into 
it. — the Ganges and Irawaddi, the Indus and 
Euphrates, aud the great African river Zambesi, 
aU pouring their waters into it. Tho latter 
river, however, though of the first class, does 
not appear to convoy much fresh water. Tho 
Australian rivers are also inconsiderable af- 
fluents. 

Xndiaxi Sed* A kind of red ochre with a 
tinge of purple, imported from the Persian 
Gulf in small lumps, and as a coarse hard 
gritty powder. It is principally composed of 
silicate of iron ; but the same name is applied 
to another mineral, also of a red colour, which 
consists chiefly of peroxide of iron. The well- 
known pigment Indian Eed is made from these 
substances. 

Xndian Ru1>t>er. The inspissated milky 
juice of Sijphonia elastica, Ficus dasticay and 
other plants. A curious and important mo- 
dification of this article was discovered by 
Mr. Thomas Hancock; it is generally known 
under the name of vulcamsed Indian rubber. 
It is eaontchonc combined with a very small 
proportion of sulphur. The several modes 
of effecting this are fully described in the 
specification of his patent. Vulcanised Indian 
rubber does not, like the ordinary article, 
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become hard and rigid by cold, and it bears 
a very high temperature without change of 
properties. It is much more perfectly elas- 
tic than the common rubber, so that wlnm 
stretched it does not acqiiire a set, but ro- 
tiums when released to its former dimensions. 
This discovery has rendered caoutchouc appli- 
cable to an infinity of purposes, for which, in 
its ordinary state, it is either unfit or objec- 
tionable. Among the most remarkable proper- 
ties of vulcanised caoutchouc, is the resistance 
which it affords to naphtha, oil of turpentine, 
ether, oils, and a variety of other substances 
which are comparatively without action upon it, 
whereas they either soften or dissolve common 
rubber. [Caoutcuouc.] 

Xndlan iTellow. [Eitxanthine.] 

Xndianite. A mineral which occurs in 
granular masses, associated vvith Garnet, Pol- 
spar, and Hornblende. It is hard enough to 
scratch glass, and of a white or grey colour. 

Xndioative BXood (Lat. indieativus, from 
indico, I ^oint out). That form of a verb 
which expresses a simple or unconditional 
judgment. [Gilammab.] 

Indicator (Lat.). In Anatomy, a muscle 
of the lower part of the forcann which extends 
the forefinger. 

Indicatob. In Mechanics, the instniment 
employed for ascertaining tho real power exer- 
cised by a steam engine, as well as the effi- 
ciency of the internal parts that are connected 
with the arrival and distribution of the steam. 
It acts by indicating tho actutil pressure in tho 
cylinder during eacli stroke, as well ns tho time 
and manner in which the steam is admitted to 
and shut out b;^ the valves which are placed 
upon the inlet pipe from tho boiler. 

Indioatoe. In Zoology, a genus of birds 
belon^ng to tho cxickoo tribe elia- 

racterised by a straight fiuch-liko bill, with 
compressed sides and a triangular base, tho 
culmen and gonys being equally inclined to- 
wards the tip, aud the gonys angnlated ; wings 
lengthened, pointed; tail moderate, rnimdt'd; 
feet short; middle too much longer than tho 
tarsus. 

The species of IndktUor are remarkable for 
their habit of indicating the iiosts of bec.s, and 
of guiding men to them by tluu'r motions and 
cries; whence both their scientific name aud 
their common appellation of /i07ir?/~ffuides. 

Xndioatrix. A name given by Dupin to a 
certain quadric curve which, tniced uj-won the 
tangent plane of a surface, serves to dt*termine 
all the accidents of curvature at tho point of 
contact. Innumerable surfaces of the atvoiid 
order can be drawn to touch a given surface at 
a given point; so that tho sections of boUi 
surflicca, by a plane through their common 
normal, shall have contacts of tlio second 
order. Erom this it follows that tho curvature 
of both surfaces is identical at their point of 
contact. [CxmvATUEE op Sobfacrs.] Now the 
section of this quadric by any plane parallel 
to the common tangent plane of the two sur- 
faces is similar and simihirly situatitl to the 
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indicatrise ; whence it follows, from the well- 
known theory of the curvature of quadrics, 
that the squared radii vectores of the indieatrix 
are proportional to the radii of curvature of the 
parallel normal sections, that the axes of the 
directrix are parallel to the lines of curvature 
through the point of contact, and that the asym- 
ptotes of the indieatrix are parallel to the in- 
flexional tangents, and its coiyugate diameters 
to conjugate tangents. According as the in- 
dieatrix is an ellipse, a hyperbola, or a parabola, 
the point. on the surface is said to be elliftiodl, 
hyperbolic^ or parabolic. 

It can be shown (Salmon’s An, Creom, of 
Three Dimensions) that every tangent plane 
cuts the surface in a curve having a double 
point at the point of contact, Now the tan- 
gents at this double point will be imaginary, 
real, or coincident ; that is to say, the point of 
contact will be a conjugate point, an ordinary 
double point, or a cusp, according as the same 
is elliptical, hyperbolic, or parabolic. Every 
point of a dev^opable surface is parabolic, and 
on other surfaces the locus of parabolic points 
separates the elliptical from the hyperbolic 
points. This locus is the intersection of the 
surface with its Hessian, and is in general a 
curve of the 4n(n—2)*^ order, if n be the 
order of the original surface. The tangent 
plane at a parabolic point is of the kind c^ed 
stationary, because it coincides with one of the 
consecutive tangent planes, all of which, it 
may be remarked, pass through the line with 
which, at a parabolic point, the two inflexional 
tangents coincide. Thus parabolic points on a 
surface are analogous to points of inflexion on 
a plane curve. At the latter, tho polar quar 
dric degenerates to a couple of right lines j at 
the former, to a cone. The equation of the 
Hessian is precisely the expression of these 
conditions. Besides Lupin’s Dheloppements 
de G-eomitrie, and the work of Dr, Salmon, 
already cited, the reader must consult the more 
recent mathematical journals and Fhil. Trans, 
for further information on this important branch 
of the theory of surfaces. 

Xndicatrix, Spberlcal. In G-eometry, 
the spherical curve traced, on a unit-sphere, 
by the extremity of a radius drawn parallel 
to the tangent of a non-plane curve. The 
spherical indieatrix is often of use in studying 
the properties of non-plane curves. Tho plane 
of the great circle touching the indieatrix is 
obviously parallel to the osculating plane of 
the curve ; its geodesic angle of contact is 
equal to the angle of torsion of the latter ; its 
rectilinear tangents are parallel to the principal 
normals ; its spherical evolute is the indieatrix 
of the cuspidal edge of the rectifying develop- 
able, &c. he, 

XndicaTlt (Lat. he has shown). In Law, a 
species of the writ of prohibition. It lies for 
a patron of a church, whose incumbent is sued 
in the spiritual court by another clergyman for 
tithes amounting to a fourth part of the profits 
of the advowson ; and depends on stats. West. 
2. c. 5 , 13 Edw. I. stat. 4, 
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Xndloollte. [iNDiG-oniTn.] 

Xndictlon (Lat. indictio, a declaring). In 
Chronology, a cycle or ;period of fifteen years, 
the origin of which is involved in obscurity. 
Unlike other cycles, the indiction has no re- 
ference to any astronomical phenomena; but 
is supposed to relate to certain judicial acts, 
probably the pubKeation of tariffs of tbe taxes, 
which took place at stated intervals under the 
Greek emperors. The Caesarean indietion fell 
on the 8th of the calends of October (24th ojf 
September); the indietion of Constantinople 
(beginning a.d. 312) on the 1st of Septem- 
ber ; the pontifical indietion on the calends of 
January. Itis a date commonly employed in very 
ancient charters. The commencement of this 
computation is generally referred to the 1st of 
January of the year 313 of the common era ; 
hence, by counting backwards, it will be found 
that the first year of our era corresponded to 
the fourth of one of the cycles of indietion. 
The year of indietion corresponding to any 
other year of our era is found therefore by this 
rule : Add 3 to the date, divide the sum by 15, 
and the remainder is the year of the indietion. 
The remainder 0 indicates the 15th of the 
cycle. Thus the year 1800 was the third of 
the indietion. (See as to the historical com- 
mencement of the era of indietions, Gibbon’s 
Decline and Fall, ii. 223, last ed.; M€m, de 
VAoad. des Inscr, vol. xli.) 

Xudictment, Process by (Lat. indico, 
J proclaim against). In Law, all persons, 
without exception, are Kable to be arrested on 
a warrant of a justice of peace, if charged on 
suspicion with a crime ; and some officers, as 
the sheriff or constable, have the power of ap- 
prehending without a warrant on some occa- 
sions. When the party is arrested and brought 
before a justice of peace, he is examined, and 
the information of those who came with him is 
taken; and the depositions of the witnesses, 
if taken down in the presence of the prisoner, 
are evidence against him on the trial. If the 
offence be bailable, tbe justice must then take 
sufficient bail on the part of the prisoner. 
If otherwise, he commits him to prison ; and 
the witnesses are bound over to attend and 
give evidence, the king being in all eases the 
nominal prosecutor. The grand jury being 
summoned by the sheriff (at every session of 
the peace, commission of oyer and terminer 
and gaol delivery), consisting of not fewer 
than twelve nor more than twenty-three of 
the principal men of the county, receives the 
indictment or presentment (as it is also termed) 
preferred against the prisoner, and either 
or ignores it ; returning it into court, in the 
first case, indorsed a trm MU ; in the latter 
noifovmd. 

An indictment may be found in the absence 
of the prisoner ; but cannot be tried unless 
he personally appears. The summons, when 
he is absent, in order to bring him into coiirt, 
is by capias. When the prisoner appears on 
this process, or voluntarily, or is brought up 
in custody, he is arraigned', tlmt is, called 
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before the bar to answer the indictment. If altogether; and a pardon maybe conditional 
the prisoner refuse to answer (in which event m the prisoner’s submitting to a substituted 
he was subjected, in former days, to Ihe fa- punishment, which is the ordinary mode of 
mous fdne forte et dure^ by which it was initiating the severity of the law in capital 
intended to torture him into pleading, in order felonies. [Law, C»imiital.] 
that the forfeiture of his goods might attach), Indigestion. [Dyspepsia.] 
a plea of not guilty is now recorded, and the Xndigetes (Lat.). The Latin title for the 
trial proceeds ; if he plead guilty, judgment is indigenous heroes of the land, who after death 
awarded. Otherwise he may plead — 1. To were ranked among the gods; as Latinus, 
the jurisdiction ; i. e. that the court before JEneas, Romulus, and others, 
which he is arraigned is not competent to try acndlgo. A blue substance much used as a 
the offence. 2. Pormerly in abatement for mis- dye-stuff. It has been the subject of much 
noraer ; but the advantage of this plea is now chemical research, and its direct and indirect 
taken away by 7 Geo. IV. 3. Be may demur derivatives are very numerous. The best indigo 
to the sufficiency in law of parts of the indict- is obtained from an Asiatic and American plant, 
ment. 4:. He may plead one of the four Indigofera tinctoria. The plant is bruised and 
special pleas in bar (former acquittal, former fermented in vats of water, during which it 
conviction, former attainder, and pardon), deposits indigo in the form of a blue powder, 
6. He may plead_ not guilty of the crime which is collected and dried, so as to form the 
alleged. If the prisoner plead not guilty, the cubic cakes in which it usually occurs in corn- 
fact of his guilt is forthwith tried on examina- merce. Indigo is insoluble in water ; when 
tion of witnesses by the petty jury. The heated it yields a purple vapour, which con- 
nobility, it must be observed, are tried bjr their denses in the form of deep blue or purple aei- 
peers for treason or felony, and misprision of cular crystals termed N, 

these crimes ; but in other cases by a ju^. which may be regarded as pmre mdigo-blue. 
The jurors are taken by the panel or list When indigo is exposed to the action of certain 
returned by the sheriff; and offences deoxidisingagents,itbecomes soluble in alkaline 

are tried by the same common jurymen^ who solutions, losing its blue colour and forming a 
try the issue of facts in civil eases in whidi a green solution, from which it is precipitated 
fecial jury has not been demanded. [Jury.] by the acids white ; but it instantly becomes 
The rules of evidence observed on the tri^ blue by exposure to air. This wfiite indigo 
are mostly the same with those which prevail has been termed indigogen or reduced indigo 
in civil actions. ^ [Bvidenub.] One testimon;jr, *==032 Hiq 04N2> so t^at in respect to ultimate 
however, peculiar to this branch of law, is composition, indigogen is a hydride of indigo- 
that of an accomplice hut it is considered tin, and the white soluble condition of indigo 
essential that Ms testimony should be con- passes into the blue insoluble condition by the 
firmed by other evidence. The verdict of the abstraction of two atoms of hydrogen. Indigo- 
jury must in all eases be unanimous. After gen is best obtained by mixing 3 parts of finely 
trial and conviction follows judgment^ unless powdered and pure indigo with 4 of green 
arrested by motion for that purpose, which it vitriol, 6 of slaked quicklime, and 100 of water, 
still may he on some exceptions to the indict- repeatedly shaking the mixture. In about 
ment in point of law. Benefit of Cubkgy twenty-four hours the supernatant liquur, which 
[which see] was usually prayed after convic- is transparent, and of a green colour, is to be 
tion; and was held, in cases where not aho- decanted off, and poured into dilute hydrochloric 
lished by statute, to discharge the claimant aeid,whcnthe deoxidised indigo is thrown down; 
from the capital part of the punishment. But but in order to prevent its absox'bing oxygen and 
this ancient privilege, which had long been becoming blue, it must bo most carefully ex- 
founded on a mere fiction of law, wp abolished eluded from the contact of air, which may bo 
by 7 & 8 Geo. IV. c. 28. Forfeiture of real effected by siphoning it off into the acid, collect- 
prope:^, absolutely, is a couseqi^nce of judg- ing it in vessels filled with hydrogen, and wash- 
ment m cas^ of high treason. The forfeiture ing it with water deprived of air and holding 
of goods and chattels rdates to, that is takes in solution a little sulphate of ammonia, 
effect upon, conviction; but fraudident convey- When indigo is dissolved in concentrated 
anees without consideration, m order to escape sulphuric acid, it forms a deep blue liquid, 
the forfeiture by the transfer of the property icaown to the dyers by the name of Saxon blue. 
after or in contemplation of indictment, The great mart for indigo is Bengal, and the 
void as against the !^g. The sentence of other provinces subject to the presidency of 
punishment pronounced or recorded on judg- that name, from the twentieth to the thirtieth 

ment is in some eases fixed and stated, so degree of north latitude ; but it is also culti- 

that the judgM cajmot_ modifr the etatutoiy rated, though not nearly to the same extent, in 
penalty; in others (as in aU offences at com- the province of TinnevelJy, under theMadms 
mon kw unregulated by statute) it is wholly government; in Java; in'lmeonia, the chief of 
or partly ffist^tionaiy. ^ the PMlippine Ishauds; and in Guatemala 

A mmmal judgment may be reversed by and the Caraeeas in Central America, The 

writ ^ error for notorious mistakes andirre- foUowing remarks, from the Commercial Dic^ 
gulanties. A reprieve suspends the execution tionary, will exhibit the history of this now 
of a judgment: a pardon avoids the judgment indispensable commodity, and the difficulties 
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wiih. which it had to contend before it obtained Ime, the remarkable ozganic base &om whidii 
a permanent footing in the commerce of Enrope. the celebrated coal-tar colours are produced. 

* It appears pretty certain that the culture of Znaigogene. InUgo tohiie. 

the indigo plant, and the prewation of the ZudlgoUte. A name given to blue 

drug, have been practised in India from a very TTiaUnea on account of their colour, 
remote epodi. It has been questioned, indeed Zndlgrotlo JBLOida An acid obtained by 
whether the mdicum mentioned by Pliny boiling indigo in nitric acid diluted with an 
{BM. Nat. Ub. zxxv. c. 6) was indigo ; bu^ equal weight of water. It forms white caystals, 
as it would seem, without any good reason, very soluMe in hot water, but very sparing 
Phny states that it was brought £com India; soluble in cold water. 

that when diluted it product an admirable Xndlgotlii. The subHmate obtained by 

mixture of blue and purple colours (m dUumdo heating indigo. [Itn>iGK>.] 

wdetwcm ccmddqm mradilem. rtd- Xndln. A nulverulent rose-coloured body 

dit') : and he gives tests by which the genuine produced by the action of potash on sulphi- 
drug might be discriminated with sufficient sathyd, a derivative of indigo, 
precision. It is true that Pliny is egregiously Xndlvldual (Lat. individuns, thai cannot 
mistaken as to the mode in which the drug be divided). In Biology, that organic whole 
was produced; but there are many examples whidh is generated, may generate, and dies, 
in modem as weU. as ancient times to prove Some would restrict the de^tion to a special 
that the possession of an article brought fron^ mode of generation, as, e.g., firom an egg or 
a distance implies no accurate knowle^e on seed directly fertilised by sperm or pollen, 
its nature, or of the processes followed in its According to this opinioi^ all the well-grown 
man^actuxe. . Beckmann (Met. of Inventions, ‘mottled muxels* (Aiunibajc^onioa)mJSaOiglmd, 
voL iv. art. ‘Indigo’) and Dr. Bancroft (Ptmc- all the Aphides that swarm upon a rose-hush, 
nmt Colottrs, yol. i. jpp. 241-252) have each, and, possibly, every drone of a hive, are seve- 
investigat^ this subject with great learning' rally disentilled to be called individueds, and 
and sag^ty ; and, agree in the conduaion that are held to be mere parts and outgrowths of one 
the indiaum of Pliny was real indigo, and not, and tibe same indefimtely extended individued ; 
as has bean supposed, a drug prepared from wHch individu^ recognised as su^ agreeably 
the isatis or woad. At aU events, there can with the restricted definition, prior to su(m 
be no qnestion that indigo was imported into '^^roroths, may have long been dead and 
modem Europe, by way of Aleacandria, before rotten; as, e.g., iu the case of the Aphis from 
the discovery of the route to India by the the dmectly fertilised g&rmr-cdl dying after 
Cape of Q-ood Hope. When first introduced, giving hirth to the progeny jfrom derivatively 
it was customary to mix a little of it with feitilmed germ-ceUs; and in the case of the 
woad to heighten and improve the colour of motheiybee from the primarily fecundated egg, 
the latter ; but, by degrees, the quantity of in- dying after oviposition of the secondarily fecund 
digo was increased ; and woad was, at last^ eggs frenm which male bees only are developed, 
entirely superseded. It is worth while, how- Nothing is needed but a recital of the conse- 
ever, to remark, that indi^ did not make its quences, to stoltify the definition of an organic 
way into general use without encountering vnMvidktxd as ‘the total result of the deve- 
much opposition. The growers of woad pre- lopement of a single egg or seed,’ or ‘the en- 
vailed on several governments to proMbit the tire product intervening between one act of 
use of in^go I In Germany, an imperial edict sexum generation or direct fertilisation and 
was published in 1654, prohibiting the use of anol^er.’ 

indigo, or dauils dye, and directing great . IznimnuAx.. In the Pine Arts, that which 
care to be taken to prevent its clandestine is proper or peculiar to a ring^e object of a 
importation; “because,” says the edict, “the species. 

trade in woad is lessened, dyed articles ii^ured, ZnOlvlsl'bleB (Lat. indivisibfiis). Infinitely 
and money carried out of the countiy I ” The small quantities which admit of no farther 
magistrates of Nuremberg went further, and division. 

compelled the dyers of that city to take an oath The method of mdivisihles is the name given 
once a year not to use indigo ; which practice to a peculiar spedeB of calculus, inventSi by 
was continued down to a late period. In 1598, Cavalieri, a disaple of Galileo, and much used 
upon an urgent representation of the states of by mathematicians bdfore the invention of the 
I^guedoc, at the solicitation of the woad method of fluxions or of the difierential and 
powers, the use of indigo was prohbited in integral calculus, for which it prepared the 
Shat province; and it was not till 1787 that way, and of which to a certain extent it supplied 
the dyers of il^auee were left at liberty to dye the place. Its logic, perhaps is inferior to 
with such articles, and in such a way, as they ^at of tiieiiffinitesimal calculus, but ite results 
ed.* are equally accurate Lines are considered as 

Xudi^ blue exists in fresh Ttrina as indi- composed of points, infimee in number, sux&ces 
can, v^ch passes into insoluble indigo blue as composed of an infinity of lines, and ^Hds 
during the fermentation of the liquid. It has again as a^r^tes of sur&cea. CavaHeti was, 
also been foimd in cow’s milk. Indigo, when bom at in 1698 ; his Qeo/m^ria Indi^ 

submitted to dry distillation, yields amongst visibiUs CknNmwrvm ^c. was published at 
other products a considerable quantity of ani- Bologna in 1686^ His method of indivisibles 
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was attacked by Guldinus, to whom CaTalieri 
replied in a subsequent work entitled Bkxercita' 
tionis G-eomei^icts Lew^ and published in 1647. 
Hoberral also laid claim to the invention of the 
method of indivisibles, but his publications on 
the subject were posterior to those of Cavalieri. 
{Mhn. de VAcad, Roy. des Sciences^ t 6 ; Paris 
1730.) 

Xndo-SSuropean (compound of Indian and 
JEiiropean). A term (stigmatised by Dr. R 
G. Latham as ‘erroneous and inconvenient*) 
used to include the German, Sarmatian, Grseco- 
Latin, Keltic, and’ Skipitar ‘ races ; ’ when 
restricted to the three first, the term lndQ~ 
Germanic is used. Such terms ‘keep their 
place, and must be used, however unfit for use.* 
(Latliam.)^ Upon the hypothesis that all the 
above nations are of common origin, the term 
Autak has been proposed [which see]. 

Indorsement. [Exchange.] 

Inducement (Lat. induce, I lead into). 
In Law, a term used especially in various cases 
to signify a statement of facta alleged by way 
of previous explanation or introduction to other 
material facta. Averments which are mere 
inducement need not be proved so precisely as 
others. 

Induction (Lat. inductio, from duco, I lead ; 
termed in Greek philosophy, iTtaytcyfi). The 
counter-process in scientific metliod to deduc- 
tion, implies the raising individuals into gene- 
rals, and those into still higher generalities ; 
deduction being the bringing down of univor- 
sals to> lower genera or to individuals. Every 
deduction, therefore, to be valid, must rest on 
a pnor induction, which, in order that we may 
obtain^ logical certainty, must be a complete 
induction; that is to say, must include aU 
the individuals which constitute the genus. 
This, it is evident, is impossible, so long as we 
assume the only power necessary to induction 
to be the ohservation of particulars ; for these 
are infinite in number; we can never be sure 
that we have observed them all. "We are there- 
fore compelled, if we are to admit the possi- 
bility of science properly so called, to allow 
the necessity of some spontaneous action of 
the understanding in every inductive process; 
of a faculty, in short, which takes occasion 
from experience to arrive at the knowledge 
of truths not contained in that experience. 
Philosophers differ widely in the language 
under which they convey their belief of 
this truth. Had the thing itself, however, 
been more distinctly borne in mind, we should 
have been saved much useless obscurity; in 
particular, we should have escaped that alto- 
gether futile distinction made by logicians 
between * perfect and imperfect induction.* All 
tbe certainty that can be obtained in physics is 
ft hypothetical certainty, founded on our behef 
that the course of nature is uniform ; hut the 
form of our reasoning, which is all that the 
logician contemplates, remains the same whe- 
'ther the certainty he real or assumed. Speaking 
generally, we may ascribe the developement of 
all modem science to the employment of the 
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inductive method, which refuses to admit any 
fact or accept any statement or mere authority, 
and declines all evideneo except that of actual 
experiment or observation, all ancient systems 
of philosophy having followed tire deductive 
method, i. e. reasoning from a preconceived 
theory with which phenomena must be made 
to fit. (Playfair, Introd. Essay to the Ency. 

Hallam, On the lAterature of Europe, 
voLiii.; Mill, System of Logic.) [Logic.] 
L^duction, In Ecclesiastical Law, the ad- 
mission of a derk presented to a benefice 
to the temporalities thereof. The archdeacon 
has of common right the power to induct : otlier 
officers, in some cases, by prescription ; or by 
the bishop’s appointment. The form of in- 
duction is by introducing the incumbent within 
the door of the church. [Institution.] 

InductioUf ESlectrical. A body charged 
with electricity disturbs the electrical condition 
of all surrounding bodies; thns, if a sphere 
A, charged with positive electricity, be brought 

0^3 

near a metallic cylinder B, the latter be- 
comes elcctropolar^ its negative electricity 
being attracted to the end of the cylinder 
nearest A, whilst its positive electricity is 
repelled to the opposite extremity. This 
action of an electrified body upon surrounding 
matter, unconnected with it by a conductor, is 
termed induction. [EmsCTiiiciTy.] 
Xnductioni XMCatlaematicaJl. A peculiar 
method of demonstration frequcuitly employed 
in establishing the general truth of a proposition 
which is known to be true in one or more 
particular eases. To illustrate the process, let 
it be required to show that a'"— is exactly 
divisible by a?— y for all integral values of n. 
From the identity 

^a+l -y") X + (a?— y)y“ 

we at once conclude that if the proposition were 
true for any one integral value of n, it would be 
true for the next higher value n+l\ but it is 
manifestly true for = 1 ; hence, by successive 

induction, it holds for n-<=^2, 3, 4, See in 

short, for all integral values of the exponent. 

Indulgence (Lat. indulgcntia). A power 
claimed by the Roman Catholic church of 
granting remission for a certain term, either on 
earth or in purgatory, of the penalty due to 
sin. The practice was first instituted in the 
eleventh century by Popes Gregory VIX., Victor, 
and Urban n., as a recompense to those who 
embarked in the perilous onterpriso of the 
Crusades ; but its benefits in process of time 
extended to all who, either by donations or 
other services, contributed to the well-being 
of the church. The profligate sale of indul- 
gences first^ excited Luther to commence his 
warfare against the see of Rome ; and although 
the traffic in indulgences has been reprobated 
by many councils, and some minor corruptions 
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Lave ‘beea partially reformed, still tlie council j 
of Trent decreed, the usefulness and validity of j 
such instruments, and left the whole control 
of their nature and manner of issuing them 
entirely in the discretion of the pope for the 
time being. 

Zudult (Lat. indultus, part, of indulgeo, 
i indulge). In Ecclesiastical Law, a pecdiar 
form of dispensation from requirements of the 
ordinary law, granted by the pope. 

Xnduxnentuxn (Lat. from induo, J fut on). 
In Zoology, the term is restricted in its signi- 
fication to the plnmage of birds. This consists 
of the peculiar epidermic organs feathers 
and down^ with sometimes a scanty admixture 
of hair. [Fea.thbes.] The plumage is gene- 
rally more than once changed before it attains 
that state Which is characteristic of the fully 
mature bird. The period during which these 
mutations are proceeding varies from one to five 
years, and many birds rear a progeny before 
they acquire the plumage of maturity. When 
the indumentum of the male bird differs in 
colour from that of the female, the young birds 
of both sexes resemble the latter in their first 
plumage ; but when both the adult male and 
female are of the same colour, the young have 
then a plumage peculiar to themselves. In 
some species the adult birds have a plumage 
during the breeding season decidedly different 
in colour from that which they bear in winter: 
in these cases the young bir<^ differ in colour 
from both parents, and have a plumage which 
is intermediate in its general tone to that of 
the two periodical states of the parent birds, 
and bearing indications of the colours to be 
afterwards attained at either period. 

The chaimes in the colour of the plumage of 
birds are effected either by a total moult of the 
old and the acquisition of new feathers ; or by 
a partial moult, and the admixture of new 
feathers with a certain proportion of the previous 
plumage ; or on the bird’s obtainiog a certain 
number of new feathers without shedding any 
of the old ones ; or, lastly, by the fully formed 
feather itself becoming altered in colour. The 
last two changes take place in the adxilt birds 
at the approach of the breeding season. The 
change of colour of a fully developed feather is 
produced either mechanically by the wearing 
away of the lighter coloured tips, which exposes 
the brighter tints of the plumage beneath, or 
by some internal chemical or vital mfluenee 
upon the colouring matter of the feather itself : 
the latter change begins at that part of the 
web nearest the body of the bird, and gradually 
extends outwards tih it pervades the whole 
feather. 

Indus. In Astronomy, the Indian, one of 
the constellations. 

Xndusial Xiimestone. A fresh-water lime- 
stone found in Auvergne, abounding in the in- 
dusise or eases of the larvse of Fkryganea, great 
heaps of which have been inerusted by hard 
travertin and formed info rock. 

Xndusium (Lat. from induo). In Botany, 
the cup that surrounds the stigma of Goode 
217 
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niaeeous and some other plants. Also the name 
of the membrane that covers the thecae or 
spore-cases in Dorsiferous ferns. 

Xnduviae (Lat.). In Botany, the withered 
remains of leaves which, not being articulated 
with the stem, cannot fall off; the part covered 
by them is said to be mduviate. 

Inequality, In Astronomy, this term is ap- 
plied to any deviation in the motion of a planet 
or satellite ffom its uniform mean motion. The 
great inequality of Saturn and Jupiter is a 
variation in the orbital motions of these planets 
caused by their mutual attractions. 

The moon’s parallaetic inequality is one of 
great interest, as from it the sun’s distance can 
be determined 

Xnertes (Lat. iners, slothful). The name 
of an order of birds in the ornithological 
system of Temminck, including the dodo and 
apteryx. 

Xnertla (Lat. from iners). This term is 
used to denote the principle or law of the 
material world^ that all bodies are absolutely 
passive or indifferent to a state of rest or mo- 
tion, and would continue for ever at rest, or 
persevere in the same uniform and rectilinear 
motion, unless disturbed by the action of some 
extrinsic force. _ The ancients attributed to 
matter a certain inaptitude or reluctance to 
motion; but that a body in motion required 
the operation of an extrinsic cause to bring 
it to rest was first stated by Galileo. Kepler, 
conceiving the disposition of a body to main- 
tain its motion as indicating an exertion of 
power, prefixed the word wa; and the com- 
pound expression, vis inertieB, though less accu- 
rate, has been generally retained. Inertia is 
one of the inherent properties of matter, and 
unceasingly recalled to our observation in every 
incident of life. 

Xnertla, BXoment of. In Mechanics, the 
sum of the products of the masses of the particles 
of a body into the squares of their respective dis- 
tances from a given axis is called the moment of 
inertia of the body with respect to that axis. 
Thus if dm denote the element of mass, and r 
the distance of this element from the axis, the 

moment of inertia will be ^r^dm, if the in- 
tegration be extended to all particles of the 
body. If we denote dm the whole 

mass of the body, and determine h so 
that "M. then Ja is termed the 

radius of gyration or arm of in&rtiai it is the 
distance from the axis at which a material 
particle, whoso mass is equal to that of the 
body, must be placed in order to have the 
same moment of inertia. The principal mo- 
ments of inertia with reference to any point of 
a body are its moments of inertia wi^ respect 
to the principal axes passing through that 
point. Calling them A, B, and C respectively, 
and denoting by H the moment of inertia with 
reject to any other axis through the same ■ 
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point, inclined to the priiicipd axes at the an- 
gles a, 7, respectively, then 

H=A cos®a + Bcos®i8 + Ccos® 7 . 

The rotation axes for which H is constant are 
cleaxly the generators of a quadric cone called 
the eguimomental cone. If Hq represent the 
moment of inertia about an axis passing throt^h 
the centre of gravity and parallel to that which 
corresponds to H, and h denote the distance 
"between the two axes, then 

h=Ho+m;a2, 

so that of all parallel axes the moment of 
inertia is the least for that which passes 
through the centre of gravity, and it is the 
same for all parallel axes which are equidistant 
from that centre. Knowing the principal mo- 
ments of inertia, Aq, Bq, Cq, with respect to 
the centre of gravity, therefore, the moment of 
inertia with respect to any axis whatever is 
given by the formula 

B[=:Ao cos®a + BoCOS*i8+ Coeos*7+]M[^*. 
The ellipsoid whose centre is at any point 0, 
whose semi-axes have the same directions as 
the principal axes, and are inversely propor- 
tional to the principal radii of gyration at 0, 
is called the momental ellipsoid at that point, 
or tlie central momental ellipsoid if the point 
O coincides with the centre of gravity. The 
square of each radius vector of a momental 
ellipsoid is inversely proportional to the mo- 
ment of inertia relative to that radius vector 
as axis of rotation. The polar reciprocal, 
with respect to a certain concentric sphere, of 
a momental ellipsoid is termed an ellipsoid 
of gyration ; it is coaxal with the momental 
ellipsoid, and has the principal radh of gyra- 
tion for semi-axes. The radii vectores of the 
central pedal of this ellipsoid of gyration are 
precisely equal to the rami of gyration relative 
to axes of rotation which coincide with the said 
vectores. 

Tho above equimomeiital cone is not to he 
confounded with what Prof. W. Thomson has 
called the egimnomental surface {Cambridge 
and Dublin Mathematical Journal, vol. i.). 
This is the locus of all points at which one of 
the principal moments of inertia has a given 
constant value, It is a surface of 

the 6th order whose equation is 

X® 

where c, 5, c are the principal radii of gyration, 
and 

XnesciLtolieou (Lat. scutum, a shield). In 
Heraldry, a species of ordinary, being an es- 
cutcheon placed upon the fess point [l^ss]; 
and containing, it is said, tbe third part when 
charged, the fifth when otherwise. All es- 
cutcheons borne witbin escutcheons are by 
some heralds called by this name. 
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Xn£a,lUbllity (Lat. in, neg., and fallo, I 
deceive). TMs attribute is claimed by the 
church of Borne in matters of faith, butf denied 
by Protestants. The church of England declares 
in her 19th Article: ‘As the church of Jeru- 
salem, Alexandria, and Antioch have erred ; so 
also the church of Borne hath erred, not only 
in their living and manner of ceremonies, but 
also in matters of faith.’ Among the Boman 
Catholics themselves there is a difference of 
opinion as to where this presumed infallibility 
rests, whether in the pope himself or in 
general councils. 

_ Infant (Lat. infans, literally speechlesSy 
like the Gireek viimos). In Law, a person 
under twenty-one years of age. He is not 
considered in law as having sufficient ability 
to contract, and is protected from bis own im- 
providence and the artifices of designing per- 
sons by bis not being liable for any engage- 
ments into which he may have entered, except 
for necessaries suited to his condition in life. 
Of his contracts, however, many are not abso- 
lutely void, but only voidable ; and though 
they cannot be enforced against him, yet he 
may, if he do not choose to avoid them, en- 
force them against another, and may always 
confirm them on the termination of his minority. 
He is in general responsible in damages for 
torts committed by him, as for slander, or 
assault. His responsibility for crimes varies 
according to his age and discretion : imder 
seven years of age he cannot be guilty of 
felony; between seven and fourteen a pre- 
sumption arises that he is doli incapax; but 
tMs presumption may be repelled by proof tliat 
he could plainly distinguish between good and 
evil, and he may then suffer death as a felon ; 
and after fourteen he is in general as amenable 
to punishment as a person of full age. 

ffis disabilities, many of which are in the 
nature of privileges, and established for his 
protection, are numerous: he cannot fill any 
office connected with the administration of 
justice, or sit in parliament; he cannot be 
an executor, nor appear in court by attorney. 
The consent of parents or guardians, or of the 
Court of Chancery, is requisite to his marriage. 

Infant Baptism. The practice of bap- 
tising infants, adopted from early Christian 
usage, with the presumed warrant of Scripture 
(St. Mark x. 13), by the Boman Catholic, tho 
Creek, Anglican, and by tho greater number 
of Protestant churches. It is rejected by the 
Baptists, more properly called Anti-paedo- 
baptists. [Anabaptists.] 

Infante, Infanta. The titles borne by 
the younger sons and the daughters of a king 
of Spain, the eldest son being styled Prince of 
Asturias. It is found in a document of tho 
year 999, applied to the sons of Iving Vero- 
mont II. It appears, however, to have been 
anciently given to all hidalgos. {Qimri. Dev. 
vol. Ixii. p. 104, where the reader is referred to 
the ‘ Ley de Partidas,’ 1, 2.) Tho word cMde 
was similarly used in ^gland in tho middle 
ages. 
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XnfonUcide or CbildHcaurder. B}’ the law 

of England, infanticide is placed upon the same 
footing with other homicide. By 24 & 25 Viet, 
c. 100, a person indicted for the murder of a 
child may, if acquitted of the murder, be con- 
victed of the misdemeanour of secreting the body 
of the child to conceal its birth. To administer 
poison, or use other means to procure the 
miscarriage of a woman great with child, is 
also a felony by the same statute (c. 59). 
The exposure of new-born infants, particularly 
females, is a common practice among many 
savage nations at the present day, and espe- 
cially prevalent among the Chinese. According 
to Lord Macartney, the number of infanticides 
committed in Petin alone exceeds 20,000 a 
year. In some countanes polyandry is the re- 
sult of this practice. 

Xnfimtry (Lat. infans, used in the middle 
ages in the sense of hoy or servant", as 
during the middle ages servants went on 
foot, while the knights rode on horsehadk, 
infanteria became the name of foot soldiers 
in general). Among the ancient Greeks and 
Romans, infantry constituted the cMef 
strength of an aamy; and, with the exception 
of that period in European history during which 
the institutions of chivalry prevailed, when the 
tournament with its gay appendages engaged 
the attention of all the powenM nobles, and thus 
imparted to the cavalry a factitious importance, 
it has generally been regarded as the principal 
military arm. Since the institution of stand- 
ing armies this has been peculiarly the case. 
From the pmod of the Conquest down to the 
reign of Henry VIII. the infantry of this 
country consisted of the inferior vassals of the 
feudal tenants, and from the canse above re- 
ferred to was neglected both in discipline and 
accoutrements; but the connection of that 
monarch with Charles V. of Germany and 
Francis I. of France, whose rivalry in arms had 
introdneed great improvements into this arm, 
was the means of directing attention to the 
defects of the English infantry, and paved the 
way for the introduction of that system of dis- 
cipline which after the lapse of three centuries 
has now brought it to perfection. The infentry 
of the British army comprises, exclusively of 
the native Indian troops, 3 regiments of guards, 
109 regiments of the hue, a rifle brigade, and 
11 colonial regiments and corps. Of the r^- 
ments of the line 83 have each 1 battalion, 25 
have 2 battalions, and the 60th and rifle bri- 
gade 4 battalions each, in all 141 battalions, of 
which 8 are rifles and 12 Highland. There are 
11 battalions of %ht infantry, and 9 of fasi- 
liers. The last 9 regiments are formed from 
the troops of the late East India , Company. 
[Aumy.] 

Xnfiection. [Oontaghost.] 

Xxifeftment. [lOTBUDATioit.] 

Xnferice (Lat,). Sacrifices offered by th< 
Greeks and Romans to the Eii Manes, or the 
souls of deceased heroes, or any person whose 
memory was held in veneration. These sacri- 
fices consisted of almost every kind of offering, 
219 


INFINITE 

and were instituted on the ninth and thirtieth 
days after interment. 

XnfexioT (Lat.). In Botany, a term given 
to a calyx distinct from the ovary, as in Silem ; 
or to an ovary which adheres to the calyx, 
as in the myrtle. It is, in Dr. Lindley’s judg- 
ment, a bad expression, though commonly em- 
ployed; the French school have substituted for 
it the words nonadherent and adh&rent. 

Xnfevlor Oolite. A fine and useM series 
of strata containing beds of freestone of oolitic 
structure, much worked at Dundry and other 
places near Bristol, and also near Chelten- 
ham, and forming part of the lower division 
of the Oolitic series of England, is recognised 
by English geologists under this name. The 
beds pass downwards into the Lias, and the 
intermediate deposit is often sandy. The 
Inferior Oolite is separated from the Great 
Oolite, which contains much better freestone, 
by the Fuller's earth and Stonesjicld slate. 

The Inferior Oolite is a local subdivision, 
not important out of England, though recog- 
nisable in Normandy. Several species of 
shells, chiefly bivalves, are regarded as locally 
characteristic of it Although the Inferior 
Oolite is separated from the Lias by the Dundry 
beds alreadymentioned, the fossils seem to vary 
in little more than the inevitable difference 
between clays and limestones. [Oonirn, Geeat.] 

Xnfbro-l>ranclKlata (Lat. inferus, lmer\ 
Gr. fipiyxM, yills). An order of Gastropods, 
characterised by the position of the gills, 
which are situated beneath the produced mar- 
gin of the mantle; they consist of two long 
series of leaf-shaped vascular organs. This 
order comprehends, in the system of Cuvier, 
two genera, Fhyllidia and Difhyllidia. 

Infeudatlon. In Feudal Law, the placing 
in possession of a fee or freehold estate. 
[Febf.] In English Law, the term was some- 
times used to designate the granting of tithes 
to laymen. 

Infinite and Xnfinlteslxaal (Lat. infini- 
tus, not hounded!^. An infinite quantity de- 
notes one which is greater than any assignable 
quantity ; an infinitesimal quantity, one whose 
magnitude is less than that of any assignable 
quantity. The greater the number of parts 
into which a finite magnitude is divided, and 
the less each part becomes, the process of 
di^^ion being conceived to be continued inde- 
finitely, we say that the magnitude consists of 
an irdinite number of infinitesimal elements. 
Proper precautions being taken, this emven^- 
twn leads to no erroneous results, and greatly 
simplifies our enunciations. The precautions 
consist in carefully observing the manner in 
which a proposed quantity may become infinite 
or infinitesimal; for the ratio of two magni- 
tudes, each of which is infinite or infinitesimal, 
in the above sense, may be either finite, in- 
finite, or infinitesimal Thus the sine and 
tangent of an angle both dimmish as the 
angle diminishes, and approach a ratio of 
equality. The sine and versed sine also dimi- 
nish, individually, as the angle diminishes, but 
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the ratio of the first to the second increases 
under the same circumstances, and finally 
exceeds any assignable ratio, in other '5ror<ls 
becomes infinite. We are thus led to the con- 
sideration of infinities and infinitesimals of 
different ord-ers. The evanescent versed sine 
would be said to be an infinitesimal of the 
second order in comparison with the infinitely 
small sine. The symbols for infinitely great 
and small quantities are oo and 0 ; and from 
the above remarks it will be at once seen in 
what manner we must interpret such expres- 
sions as ^==5 00 and —*=0, where a denotes 

0 GO 

a finite magnitude; as also in what sense 

~ and o'* &c. are indeterminate. With re- 
0 00 

ference to these symbols, it must be borne in 
mind also, that whereas we have an absolute 
scro^ when one of two equal magnitudes is 
subtracted from the other, we have no absolute 
infinity. . 

The injtnitesinial calculus is simply the 
differential calculus propounded, in Leibnitz’s 
manner, according to the theory of infinitesi- 
mals. The geometrical method of infinitesi- 
mals is another application of the same prin- 
ciples, and is of the greatest utility. Curves 
are therein considered as polygons possessing 
an infinite number of infinitesimal sides. The 
term infinity occurs frequently in modem 
geometrical phraseology, and when properly 
understood is not only convenient, but advan- 
tageous, through the uniformity of enunciation 
wSieh is thereby secured. 

Thus two parallel right lines are said to in- 
tersect in an infinitely distant point, in order 
that they may be included in the general law- 
The infinitely distant points of a plane are 
considered as situated in a right line, the line 
at infinity or intersection of any two parallel 
planes. Again, the infinitely distant points of 
space may be regarded as situated in the plane 
at infinity^ and so on. . 

The metaphysical difficulties inseparable 
from the present subject are ably discussed in 
a paper by Prof- de Morgan {Transactions of 
the Cambridge Philosophical Society, vol. sa. 
part i.). 

XnfLniti'V'e IMCood. In Grammar, that 
inflexion of the verb which expresses the con- 
ception merely, without afiirniing or denying it, 
of any subject. [GsAMma.] 

Infirmary (Lat. infirmus, weals). An hos- 
pital for the reception of the sick poor, either 
supported by the public, or endowed by bene- 
volent persons with funds to defray the neces- 
sary expense. Establishments bearing this 
name are not uncommon in all considerable 
towns of the British empire. [Hospital.] 

Xnaamxnation (Lat. xnfiammatio, an in- 
flaming). In Pathology, this term is applied 
to redness and heat of some part of the 
body, attended by pain and swelling: the 
vascular action of the part being increased. In- 
flammation terminates either in resolution, sup- 
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ptiration, idc&ration, ongangrmc, according to 
the constitution of the patient and the nature 
of the cause which gave rise to it. 

Xnflexed (Lat. iiiflexus, part, of inflecto, 1 
bend). In Zoology, when a part is bent inwards. 

Inflexion (Lat. inflexio, a bending). In 
Grammar, that process which modifies declinable 
words in languages where the pronominal and 
predicative roots may he so combined as to 
form one word. This cannot take place in 
radical or monosyllabic languages like the 
Chinese, or the agglutinate languages of the 
Turanian family. Hence, the Semitic and 
Aryan tongues are called inflcscional. Thus in 
the Latin future amabo, or the Greek future 
rwr-a-ao {riirf/co), the inflexion is supplied by the 
auxiliary verb ihu, to be, and as, to be, while 
the termination, which is pronominal, varies 
according to the person ; amabo, amabis, aniabit, 
&e. [Gbammae ; Future Tense ; Ii^perfect 
Tense ; &c.] 

Inflexion. In Optics, the same as diffrac- 
tion', or that property of light by reason of 
whidh, when it passes very near the borders of 
an opaque body, it is turned from its rectilinear 
course. [Diffraction and Light,] 

Inflexion, Point of. In Geometry, . the 
point of contact of a stationary tangent ; that 
is to say, a point at which the curve passes fr-om 
one to the other side of its tangent, and towards 
which it always turns its convexity. It is some- 
times called a point of contrary flexure. The 
points of inflexion of a curve are always 
situated on its Hessian, which is another curve 
of the 3(w-2)**" order, so that in general 
there are Bn(n—2) such points on a curve 
of the order. Should the latter possess 
double points, however, this number will be 
diminished. [Stattonaet Tangent and Sin- 
gularities OF A Curve.] 

The term point of inflexion, in an extended 
sense, indicates any point at which the tangent 
meets the curve in an odd number cf consecu- 
tive points, since under sncli circumstances the 
curve will always x>ass from one to the other 
side of the tangent. Wlnm the tangent has 
four or any higher even number of cunsecufch'e 
points in common with the curve, the latter 
does not pass to the other side, and the point is 
distinguished as a point of imdulaiion, 

Xnflexlonal Tangrents. In the thooiy 
of surfaces, the two b'nes, each cf which, at 
their intersection, meets the surface in three 
consecutive points. They are imaginary, real, 
or coincident, according as the point is an 
elliptie, hyperbolic,^ or parabolic one. They 
coincide, in fact, with the asymptotes of the 
indieatrix, and each represents a pair of co- 
incident conjugate tangents. [Indicatrix.] 
The term inflexional tangent appears to have 
been first employed by' Dr, Salmon in his 
Analytical Geometry, and was evidently sug- 
gested by the fact that each such tangent 
touches the section made by any plane through 
it at a point of inflexion. An inflexional 
tangent must bo regarded jis a double tangent 
line to the surface, since it joins the first to the 
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second, as well as the second to^ the third, of 
the three consecutive points coincident with 
that of contact. Through an arbitrary point 
in space there can in general be drawn 
1) (?i— 2) inflexional tangents to a sur- 
face of the order. 

Inflorescence (Lat. inflorescere, to begin 
to blossom). The general arrangement of the 
flowers upon a stem or branch. It consists of 
the following principal kinds; viz. the spike, 
the raceme, the panicle, the eapitulum, the 
umbel, and the cyme ; each of which is men- 
tioned in its place. 

Influenza (as if produced by the influence 
of the stars). An epidemic catarrh, generally 
attended hy languor, headache, quick pulse, 
febrile symptoms, which often run very high, 
and assume a variety of aspects, dependent upon 
the season and other causes. The possibility 
of the existence of some highly poisonous 
and irritating vapour, though in very minute 
quantity, as the exciting cause of influenza, has 
been suggested by Dr. Prout. It may possibly 
be of volcanic origin ; and such a substance as 
seleniuretted hydrogen, the effects of which, 
even in extremely minute quantity, are highly 
deleterious, might perhaps account for some of 
the phenomena of this extraordinary disease. 

Information (Lat. informatio, an outline 
or sketch). In Law, an accusation exhibited 
against a defendant for some criminal offence, 
not on the oath of jurors, but on the special 
allegation of an officer empowered to exhibit 
it. Criminal informations are either partly at 
the suit of the king and partly at that of a 
subject, namely such as are brought upon 
certain penal statutes at the suit of common 
informers; or wholly at the suit of the king. 
These are of two sorts : 1. Those filed ex 
officio by the attorney-general — a proceeding 
resorted to in the ease of some particular mis- 
demeanours of a public nature, as libels and 
various other offences concerning the pubic 
government ; and 2. Informations filed at the 
suit of the master of tho crown office, which 
lie for some gross and notorious misdemeanours, 
as riots, batteries, libels, &e., not immediatdy 
tending to disturb the government. 

Informed Stars (Lat. Informes Stellae). 
In Astronomy, stars not included in any of 
the constellations. [Constellationt.] 

In&alapsarians (Lat. infra, below, and 
lapsus, a fall). In Ecclesiastical History, a 
sect of Presbyterians who maintain that Q-od 
has created a certain number of human beings 
only to be damned, without allowing them the 
opportunity of salvation even if they chose to 
embrace it. They are thus designated because 
they hold that the decrees of God were formed 
infra lapsum, after His knowledge of the fall, 
and in consequence of it, [SupnAiAPSASiAiirs.] 

InAmdibuliform (Lat. infundibulum, a 
funnel). A Botanical and Anatomical term, 
signifying funnel-shaped. The infundibidwm 
of the brain is a canal proceeding from the 
lower and anterior part of the third ventricle 
of the brain to the pituitary gland. 
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Infusoria (Lat. infundo, I pour in). A 
name applied by Otto Pr. Miiller to an assem- 
blage of microscopic animalcules which are for 
the most part developed in infusions of decayed 
animal and vegetable substances. Some of 
these minute organised beings were known to 
Linnaeus, and were placed by him at the end of 
the class Vermes, in a genus which he denomi- 
nated^ Chaos. Muller, who made the Infusoria 
a subject of special study, discovered numerous 
distinct genera and species, which he named 
and classified according to their outward form. 
Gmelin and Lamarck introduced MiiUeris dis- 
coveries and classification of the Infusoria into 
their systems withont any particular modifica- 
tion. Cuvier, in 1829, observes, that ‘Natura- 
lists usually close the catalogue of the animal 
kingdom with beings so extremely minute as to 
be invisible to the naked eye, and which have 
been discovered only since the invention of the 
microscope has unveiled to us, as it were, a new 
world. Most of them ^present a gelatinous body 
of the greatest simplicity, and for these this is 
undoubtedly the situation; but authors have 
placed among the Infusoria animals apparently 
much, more compHeated, and which only resem- 
ble them in their minuteness and the dwelling 
in which they are usually fouud.' These 
higher-organised Infusoria were placed by 
Cuvier at the head of the class in a distinct 
order, under the name of MoUf&ra, a name 
which, has subsequently been retained. Cuvier 
attributes to these animalcules a mouth, a 
stomach, an intestine, and an anus ; and no- 
tices the prominences on the anterior part of 
the body, which some observers had regarded 
as eyes. The anterior lobated organ and, its 
vibratory denticulations, the successive action 
of which gives to the organ the appearance of 
a swiftly rotating wheel, forms the main external 
character of the order. Cuvier includes in the 
order Eotatoria the genera Furoularia, Lam. ; 
Vaginicola, Lam. ; Tubicolaria, Lam. ; Brachio- 
nus, Muller. 

The investigations of Ehrenhei^, with the 
aid of a microscope superior to that of his pre- 
decessors, have brought to light many additional 
organs and complexities of structure in the 
Rotifera, besides several genera and species 
before unknown; and since these researches 
naturalists have generally regarded the RoUf&ra 
as a distinct class of Invertebrata, which Pro- 
fessor Grant has placed in the Articulate sub- 
kingdom, and Professor Owen in the Nemato~ 
neura, or higher division of Cuvier's Eadiata. 
Eor the character, subdivision, and organisation 
of the Botifeba, see that word. 

The second order of Infusoria in Cuvier's 
system is denominated Somogenea-, a term 
sufficiently expressing the inadequate ideas 
current at that recent period respecting their 
organisation. Cuvier says, ‘ The body of the 
Somogmea presents neither viscera nor other 
complication, and is frequently destitute of even 
the appearance of a mouth.' Ehrenberg has 
since shown not only that they have really 
a mouth, but that the greater part of the 
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HoTmgmea of Cuvier possess a digestive cavily | 
compiieated -witli many esecal cavities like , 
stomaclis; and accordingly proposes to name | 
the order ]?olggast‘nGa. True Infusoria of this ' 
class have, internally, a part called nucleus , 
and a contractile vesicle', they are externally 
provided with vibratile eiHa. Cuvier includes 
in his second order of Infusoria the genera Vr- 
ceolaria, Lam. ; Trichoda, Leuccjghra, Kerona^ 
HimantoimSy Cercaria, Furcocerca, Vibrio, JPro-^ 
tens, Volwx, and Monas. As the polygastarie 
structure has not been detected in any species 
of Cercaria, but as, on the contrary, some 
species, as Cercaria Immoe, possess a simple 
alimentary canal, this genus, together with me 
Vibrionidcs, which aU possess .a straight and 
simple alimentary canal, have been removed 
fifom the Infusoria, and classed by Professor 
Owen with the lower Vermes, induding the 
Entozoa. 

Thus the animals of infusions, although of 
comparatively simple organisation, yet manifest 
at least three ’ distinct t^es of structure, and 
are referable to three different classes of ani- 
mals ; many, moreover, have been proved to be 
embryos of algae. 

Many genera of Infusoria are protected by 
an external silicious case. The observations 
which Ebrenberg had made on the modifications 
of the form and surface of these eases of the 
existing Infusoria led to his capital discovery 
of their remains in a fossilised state. The 
mineral called JPoUer~schcifm', used for a long 
period in the arts for polishing metals and 
other substances, was first discovered to be 
composed of myriads of the microscopic flinty 
cases of polygastrie Infusoria belonging to the 
genera Oaillonella, Badllaria, Biatoma, &c. 
Whole strata of considerable extent and thick- 
ness have since been found to consist almost 
exclusively of the fossil remains of Infusoria. 

Xngra (the South American name for one of 
the species), A Leguminous genus of South 
American trees belonging to the suborder 
CcBsalf inice. They have pinnated leaves, and 
in many cases handsome flowers. The white 
pulp contained in the pods of 1. FeuUlei is eaten 
in Peru, as is that of L spectabUis and others 
in Panama ; while that of the West Indian 
I, vera is purgative. i 

Xngluvles (Lat a crop). The crop or I 
dilatation of the oasophagus, in which the food is 
accumulated and maeerat6(L but not digested. ' 
It is largest in the Gallinaceous birds and | 
pigeons, but exists in certain birds of prey : ■ 
also in the flamingo, and others. i 

Xngrot. A word of doubtful origin, signi- 
jfying chiefly the small masses or bars of gold 
and silver intended either for coining or ex- 
portation. 

Xngrraftlng'. [Gx^j^ftingI'.] 

Xngralledl. In Heraldry. [EnoeaiIiEB.] 
XngTosssing. [E»’GEOSsmG; PonESTAxxmo.] 
Xn^nlnal (Lat. inguinalis, from in^en, 
the groin). Appertaining to or situated in or 
near the groin: as inguinal arier-g, inguinal 
Twmia, &c. 
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Xnliabltant (Lat. inhabitans, part, of in- 
habito, I dwell in). In Law, a word used 
in various technical senses. Thus a person 
having lands or tenements in his own posses- 
sion is an inhabitant for the purpose of repair 
of bridges, wherever he may reside ; but for 
purposes of personal service the inhabitant 
must necessarily be a resident. Por the 
purpose of the poor rate, the word means a 
person residing permanently and sleeping in 
the parish; "t^ere the right of voting was for- 
merly in inhabitant householders, a variety of 
divisions in committees of the House of Com- 
mons, in some instances conflicting, took place 
on the point. But it appears to be generally 
understood that an inhabitant is one who keeps 
a house in his own occupation, either personally 
residing in it, or having it occupied by servants 
and ready for his residence; having what is 
termed the animus revertendi, or intention to 
return. 

Xnbalation (Lat. halo, I breathe). The 
drawing of air, gases, or vapours, into the 
lungs. Many substances are medicinally ap- 
pKed in this form, by means of an inhaler, an 
instrument so contrived as to admit of the 
inhalation of a variety of vapours mixed more 
or less with atmospheric air. The steam of 
hot water, the vapour of tar, of other, of 
chloroform, of iodine, chlorine, &e. may be 
thus administered. 

Xnbarmonlcal Relation. In Music, that 
in which a dissonant sound is introduced. 

Xnberitauee (Lat. hseros, an hit). In 
Law, an estate or real property which a man 
has to himself and his hoirs, or tho heirs of his 
body, &c., is termed a freehold of inheritance, 
[Ebb Simple ; Pee Tail.] 

Xnberitancey Aavir of. In Physiology. Tho 
law by which individuals invariably, to a certain 
extent, transmit their forms and peculiarities to 
their offspring. The existence of this law has 
been impugned by Mr. Buckle, but it is satis- 
factorily borne out within certain limits by 
the phenomena known to stud-masters, sheep- 
farmers, and pigeon-fanciers, who aro able to 
produce almost any form designed, within the 
limits of the specific characters of the iudi- 
viduaL No satisfactory theory has yet been 
offered to physiologists to define which aro the 
faculties transmitted by the male and the female 
parents respectively to their progeny. (Prosper 
Lucas, TraiU sur t Hired iiL) 

Xnbibltioa (Lat. inhibitio, from inhibeo, I 
restram). In Ecclesiastical Liw, a Tvrit, com- 
monly issuing out of a higher court Christian, 
to forbid an inferior judge from furtlmr pro- 
ceeding in a cause before him ; being analogous 
to a prohibition issuing out of one of the king’s 
superior courts of justice. 

iNHiumoEr. In Scottish I^aw, a sjpeeies of dili- 
gence: i. e. process. It is a writ in the king’s 
name, passing under the signet, whereby a 
debtor is prohibited ffom contracting any debt 
which may become a burden on his heritable 
property in competition with the ertditor at 
whose instance the inhibition is taken out; and 
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from granting any deed of alienation, &c., to 
the prejudice of the creditor. The heir of the 
debtor is not affected by the inhibition of his 
ancestor. Other species of inhibition are, that 
of a husband against his wife, intended to 
signify that her superintendence over domestic 
affidrs has ceased, on which his liability for 
domestic expenditure contracted by her also 
ceases ; and inhibition of tithes or teinda. 

Xuis (perhaps from the same root with Gr. 
y^croj, and Lat. insula, an island). An Irish 
word signifying island, used as a prelBx to the 
names of some islands on the coast of Ireland, 
and of several towns situated on lakes or rivers in 
the same countiy ; as Inisfallen, IniskiUing, &c. 

Initial Velocity. The velocity of a pro- 
jectile at the instant after leaving the muzzle 
of a gun. [GuNWEnY.] 

Initiative (Lat. initimn, a beginning). In 
Politics. In legislative assemblies constituted 
so as to comprise more than one chamber, or 
more than, one distinct and coordinate power, 
that branch of the legislature to which belongs 
of right the power to propose measures of a 
particular class is said to have the initiative 
with respect to those measures. Thus in Eng- 
land all propositions for taxing the subject, 
whether directly or indirectly, must begin in 
the Commons ; a usage which has been adopted 
in most modern constitutions. On the other 
hand, there are some private bills which by 
custom originate in the Lords ,* and one bill, 
that, namely, for a general pardon, is proposed 
in the first instance by the crown. In Prance, 
by the charter of 1830, the three branches of 
the constitution enjoyed like privileges in pro- 
posing laws; but custom generally couched 
the initiative to the Chamber of Peers, except- 
ing in the ease of money bills, which must, 
as in England, originate with the Chamber of 
Deputies ; and the same principle is preserved 
in the modern legislature. 

Injection (Lat. injectio, from injieio, I cast 
in), .The process of introducing a jet of cold 
water into the condensing chamber of a low- 
pressure engine, for the purpose of hastening 
the production of a vacuum. 

Ikjectiosst. a liquid thrown into a cavity of 
the body by means of a bladder, syringe, or 
elastic bottle. Injections thrown into the rectum 
are called enGimtCy or clysters (from Gr. kKvCw, 
I wash). 

Injunction (Lat. injunetio). In Law, a 
writ which issues under the seal of a court of 
equity. It is defined by Story, ‘a judicial 
process, whereby a party is required to do or 
to refeain from doing a particular thing, ac- 
cording to the exigency of the writ,’ granted in 
various cases, where the court thinks fit to in- 
terfere on eq^uitable grounds with the acts of 
parties, or with the course of other jurisdictions. 
Thus injunctions are granted under certain 
circumstances to stay proceedings at common 
law ; to restrain the negotiation of notes and 
other securities ; to restrain parties from the 
commission of waste; to preserve property 
which is in oourse of litigation, &a Injunc- 
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tions are also granted to direct parties to quit 
possession of lands, &e. after a decree. Dis- 
obedience to an injunction is punishable as a 
contempt of the court jfrom which it issues. 
By the Common Law Procedure Act, 1854:, 
courts of common law were for the first time 
empowered to grant writs of injunction in 
certain eases. 

IttLk. (Ger. ; Dutch inkt ; Pr. enere, perhaps 
from the Gr. ^yKavcrovi Wedgwood, s.v.). The 
colouring matter of common writing ink is 
the tannogallate of iron, which is suspended in 
water by gum arabic ; a little logwood is some- 
times added to deepen and improve the colour. 
A good writing ink is made as follows : Take 
six ounces of finely bruised galls, four ounces 
of gum arabic, four ounces of green vitriol, and 
six pints of soft water. Boil the galls in the 
water ; then add the other ingredients ; and 
mixing the whole well together, keep it in a 
well-corked bottle, occasionally shaking it. In 
two months’ time carefully ponr off the ink 
from the residue into glass bottles, which 
should be well corked ; a few cloves, or a drop 
or two of creasote, put into each bottle, prevent 
moulding. The addition of a little sugar to 
ink gives it a gloss, and prevents its drjdng 
rapidly and perfectly; so that it is generally 
used in what is called copying inTc. Indian 
inh is a compound of very fine lampblack and 
size. It cannot^Jike common writing, be re- 
moved by acids; but as it does not bite or 
sink into the paper, it may generally be wiped 
off with a moist sponge. Printing ink is made 
with boiled linseed or nut oil and lampblack. 
Red ink is a solution of alum coloured with 
brazil wood. Boil two ounces of brazil wood, 
half an ounce of gum arabic, and a quarter 
of an ounce of alum in a pint of water frr 
ten minutes; strain the decoction, and set 
it aside to clear, Ammoniacal solutions of 
cochineal are also used as red inks. Sym- 
pathetic inks are compounds which, when 
written with, will remain invisible till heated : 
solutions of cobalt thus become blue or green ; 
lemon juice turns brown ; and a very dilute 
sulphuric acid blackens. Marking ink is 
made as follows ; Dissolve one drachm of lunar 
caustic (fused nitrate of silver) in half an ounce 
of water previously thickened with a little sap 
green : write with this upon the linen previously 
prepared for its reception by the application of 
a weak solution of carbonate of soda thickened 
with a little gum arabic, and suffered to dry 
upon the linen. A ^ood marking ink requiring 
no preparatory application may be made as 
follows : Take nitrate of silver and bitartrate 
of potash, of each one ounce ; solution of am- 
monia, four ounces ; archil, half an ounce ; 
honey, three drachms; oomponnd tragacanth 
powder, one drachm and a half. Bub the 
nitrate of silver and the tartar together, and 
then add the other ingredients. Linen marked 
with this ink requires to have a hot iron passed 
over it; or the part marked may be held to the 
fire till the marks blacken. (Gray’s Supplement 
to the Rharmacopmia, 
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Inland Seas. In Tarions parts of tlie 
TTorld there are large tracts of water enclosed 
or nearly enclosed by land, and only eom- 
iniinicating with the sea by narrow channels 
called straits, "When the communication with 
the ocean is somewhat wider than deserves the 
name of strait, the sea is generally called a 
GTJLy, and when very wide indeed it becomes 
a Bay. When the waters are so nearly en- 
closed as to communicate with the sea only 
by a river, they are called Lakes. [See those 
separate articles.] 

Of all inland seas, properly so called, the 
MEmTEaEAKEAK is the most important, and 
the BAL-no comes next. The Caribbean Sea 
is indeed larger than either, but it is less com- 
pletely detached. AH these are described sepa- 
rately. The Black Sea and_ the Caspian are 
remarkable, but the former is a sea within a 
sea, and the latter a lake. The Sea of Ok- 
hotsk, between North-eastern Asia and the 
Kurile Islands; the Sea of Japan, between 
the Asiatic coasts and the islands of Japan ; 
the Yellow Sea and the China Sea, also on 
the same coast, are examples more or less 
striking of the same semi-enelosed pieces of 
water. The Eed Sea is a sing^ar strip of 
enclosed water, and is dcsoribed in a separate 
article. 

Xnuoceuts’ Bay. In the Calendar, a festi- 
val celebrated on the 28th of December, in 
commemoration of the infants stated in the 
Gospel of St. Matthew to have been murdered 
by Serod the Great. 

Xnnominatum (Lat. in, neg., and nomen, 
« nmu ; mthoui a name). Each of the lateral 
bones of the pelvis is called os innominatwn ; 
because the three bones of which it consists 
originally, namely the ischum, the ilium, and 
the pubis, or the hip bone, the haunch bone, 
and the share bone, grow afterwards together 
BO as to form what appears to be a single bone, 
which is thus left nameless. 

Xnns of Court. Dour collegiate societies 
established in London. Every candidate for 
the rank of barrister-at-law is obliged to be 
admitted a member of one of these societies, 
and snbmit to its regulations as a student. 
These are: 1. The Inner Temple; 2. The 
Middle Temple; 3, Lincoln’s Inn; 4. Gray’s 
Inn. They are governed by Benchers. The 
Inm of Qhmc&ry (Clifford’s, Lyons, Clement’s, 
New, Eumivars, Thavies, Staples, and Barnard’s 
Inns) were formerly subordinate societies de- 
pending on the Inns of Court, hut this connec- 
tion is now obsolete. 

Xanuendo (Lat innuo, I nod, or beckon). 
In Law, In the old Latin forms of pleadings 
this term was used as a word of reference, 
when in relating the words of another party it 
was necessary to describe more particularly the 
person or thing meant by that parly; as, for 
instance, in a declaration in action for slander, 
which is the most ordinary modern ease of the 
employment of the innuendo, the plaintiff avers 
that the defendant said that he, innuendo 
(meaning the plaintiff), was a thief, &c. Hence 
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the use of the word, an innuendo, in ordiuaiy 
language to signify a covert allusion. 

Ziaooarpus (Gr. ts, li/6s, a fibre, and KapirSs, 
fruit), A Leguminous tree, belonging to tho 
group OcBsalpiniecs. The seeds of J. edulis are 
eaten, and much prized by the natives of the 
Indian Archipelago; they are sweetish when 
boHed or roasted in ashes, but are not a very 
wholesome or palatable food. 

Inoculation (Lat. in, and oculus, an eye). 
The introduction into the blood of a specific 
animal poison either by puncture or by con- 
tact with an already wounded surface. The 
term is generally used in reference to the vario- 
lous or smallpox poison. It is equally appli- 
cable, however, in spealdng of the matter of 
glanders, or of that which occasiomiUy enters the 
eircnlation owing to punctures received while 
dissecting the bodies of those who have perished 
from certain peculiar forms of disease. In- 
oculation by the vaccine virus is termed mcoi- 
nation. It is said that inoculation by the 
smallpox virus was first practised by the Cir- 
cassians, who adopted it as a means of preserv- 
ing their women from the ravages of a disease 
so calculated to destroy beauty. Some believe 
t^t Lady Wortley Montague introduced inocu- 
lation into Britain from Turkey in 1721, her 
son having been inoculated at Constantinople. 

Much has been wi’itten on tho advantages of 
inoculation as a means of preserving life. It has 
been calculated that in severe epidemics one- 
third of the adults attacked die, and one-soventh 
of the children; whereas, if inoculation be prac- 
tised and the patient carefully treated, only 1 in 
500 or COO perish. Vaccination has now super- 
seded inoculation ; and tho legislature is so per- 
suaded of the advantages of tho former, that 
j inoculation is punishable by law, while vaccina- 
tion is compulsory, [Cowtox ; Vaccination.] 

Inoculation of CS-rass X>ands. The or- 
dinary method of turning a ploughed field into 
a meadow or pasture is by sowing it with grass 
seeds; but as this part of agriculture was 
formerly very ill understood, and the result 
of sowing grass seeds failed frequently to 
answer the expectations of the sowir, tho 
practice of what is called inoculation has of 
late years been invented, though prsietised but 
in very few instances. This consists in pre- 
paring the soil as if it wore to bo sown down 
with grass seeds; but instead of sowing these 
on the surface, there are distributed over it 
small fragments of turf taken from the best old 
pasture land which the neighbourhood affords. 
These fragments may be about two or three 
inches square, and they are laid down on tho 
surface at the rate of about one in every square 
foot. After they are deposited, grass seeds, 
mixed with clover, are scattered over the sur- 
face, and the field is rolled to press down the 
turf and press in the seeds. In consequence of 
the fragments of turf being placed on fresh 
soil, the grasses, and other vegetables which 
they eontoin, if of the creeping kind, grow 
luxuriantly, and their stems cover the intervals 
between the fragments; but if the grasses 
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'wHeli tlie fragments contain should not be of 
the creeping or stoloniferons kinds, it is evident 
that the intervals between them must chiefly 
depend for their grassy surface on the seeds 
which have been sown. On the whole, the 
inoculation of grass land may be considered as 
a needlessly expensive process, unsuitable to 
the present advanced state of agriculture. _ 

Xnosculation (Lat. in, and osculatio, a 
hissing). The union of vessels by conjunction 
of their extremities. This term is sometimes 
limited to the communication of trunks or large 
vessels with each other ; and where the rami- 
fications which unite are small or capillary, the 
vessels are said to anastomose. 

Xnosie Acid. An add found by Liebig 
in the juices of the flesh of animals. 

Xnquest (from Lat ing[uiro, 1 search into). 
In Law, an inquisition of jurors in causes, dvil 
or criminal, when the facts are referred to their 
trial, being impanelled by the sheriff for that 
purpose. Also the persons to whom the 
trial of fact in any question, civil or criminal, 
is committed. An inquest of of&ce, or inqui- 
sition, is an inquiry made by the king’s of&eer, 
,3heri:^ coroner, &c., by virtue of their office, 
or by writ sent them for that purpose, or by 
persona acting under a special commissioi^ to 
inquire concerning any matter which entitles 
the king to the possession of lands and tene- 
ments, or goods and chattels ; as forfeiture for 
offences, wreck, treasure-trove, &c. ' The king’s 
title in general commences on office found, i. e. 
after the inquest has dedared the results of its 
investigations. 

Xnquisitlon (Lat. iuquiaitio, a seeking for). 
The title given to a court armed with exten- 
sive criminal authority in various European 
countries ; especially instituted to inquire into 
offences against the established religion. The 
first of these tribunals of faith was established 
in the south of Erance after the conquest 
of the Alhigeois in the thirteenth century. 
They were established in Spain in the middle 
of the same century, not without much oppo- 
sition on the part of the bishops and secular 
clergy, who, in Castile, long maintained their 
exclusive spiritual jurisdiction. In 1484, the , 
supreme general inquisition was founded at I 
Seville by Queen Isabella, with the aid of the j 
Cardinal Pedro Conisalez de Mendoza. This ' 
great court, commonly known by the name of , 
the Holy Offilee, had far more extensive 
authority than those local tribunals of the 
same name, which had previously been esta- 
blished. Thomas de Torqnemada, prior of a 
Dominican convent, was its first president, with 
the title of inquisitor-generaL The process of 
the inquisition was widely different from that 
of aU other courts of justice. The king named 
the grand inquisitor, who appointed his as- 
sessors,' some of whom were secular, but the 
greater part regular ecclesiastics: the coun- 
s^ors were six or seven in number, of whom 
one, by the ordinance of Philip HI., must be a 
Dominican. A party who was brought under 
cognisance of the court by secret accusation 
Von. II, 225 
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was immediately seized by its offcers (termed 
officials or familiar s\ aud his property put 
under sequestration. If the accused was 
fortunate enough to absent himself, and did 
not appear at the third summons, he was 
excommunicated, and in some cases burnt in 
effigy. The subsequent process of the court 
by imprisonment, secret examination, and 
torture, is well known. Penitent offenders 
were subjected to imprisonment, scourging, 
confiscation, and legal infamy. Persons con- 
victed and sentenced to death were burnt at the 
autos da £6, which usually took place on some 
Sunday between Trinity and Advent. According 
to a common calculation, 340,000 persons were 
punished by the inquisition from 1481 to 1808, of 
whom nearly 32,000 were burnt. In 1808 it 
was abolished by Napoleon. It was afterwards 
re-established by 'Ferdinand III. in 1814 ; but 
having been again abrogated by the cortes in 
1820, it has not been since reconstituted. In 
Portugal, the supreme court of inquisition 
was established in 1557. Its history in many 
respects resembles that of the Spamsh court ; 
but in the eighteenth century its power was 
greatly curtailed by ordinances which required 
a certain degree of publicity in its procedure. 
It was abolished by the cortes of 1821. There 
were courts of inquisition in various southern 
provinces of France, the principal that of 
Languedoc, established at Toulouse, which was 
first founded after the war against the Albi- 
geois; but their power was limited not long 
after their creation, and fell into desuetude 
long before their final abolition. At Home the 
inquisition was only established in 1542 as a 
congregation of cardinals, styled of the holy 
office; but the other courts of inquisition 
throughout the Catholic world became subject 
to this body. Its authority was never recog- 
nised in France, and formally denied by 
arrlts du paxlement in 1719 on the occasion 
of the constitution Vnigemtus, In Italy itself 
the institution never took much hold on the 
manners or usages of the people. The courts 
however, subsists at Home chiefly in practice 
for the correction of ecclesiastical delinquents, 
hut its subjects of jurisdiction are legally 
deemed to be, heresy, blasphemy, polygamy, 
sacrilege, abuse of confession, false pretences 
to holiness, divination and sortilege, use of 
prohibited books, breach of the fasts of the 
dfiurdi, &c. 

Several well-known histories of the inqui- 
sition have been published, particularly that 
of Limborch. ^ The reader may also consult 
Mosheim vol. iii. ; Prescott’s Ferdinand and 
Isabella; Quart. Bev.Yo\, Iv.; Uorente’s Sisi. 
of the Inqumtion. 

Xnaanit^ (Lat. iusanitas). tJusoundness of 
mind. This condition has been variously de- 
stsribed, but no ve^ satisfactory definition has 
yet been given, owing most probably to the fact 
that aU the mental phenomena observed in the' 
disease are to be detected in some degree in a 
vast number of persons wh# cannot be regarded’’ 
as insane. When, however, we meet with one 
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in whom the powers of conception and of rea- , 
soning are Teiy far removed j&om. those of 
people in, general, we must pronounce him in- 
sane, and this opinion will be further strength- 
ened if with this perversion of conception and 
of reasoning power we can detect an uncon- 
trollable violence of the emotional feelings, and, 
further, a perversion of the will, of the sensa- 
tions, and of the instincts. 

Fatliologists and psychologists are now pretty 
well agreed that insanity is always connected 
either with some minute degeneration of brain 
structure, or with some still more obvious de- 
viation from normal anatomy. Thus the rela- 
tive weight of the cerebrum to the cerebellum 
has been shown to be less in the insane than in 
healthy persons. The specific gravity, too, of 
both the white and gr^ matter is increased 
in insanity. Again, it has been demonstrated 
that a very important change occurs in the sub- 
stance of the brain, that a shrunken condi- 
tion is gradually brought about^ and that the 
nerve cells become degenerate4 while inert 
matter is deposited, causing atrophy of the 
healthy structure. It is not possible to say 
more here on this very extended subjecl^ than 
that the disorders of the mind have been 
classified varioaaly according to the nature of 
the mmiol phenomena observed in the pro- 
pensiiiea which may have become over-excited. 
[Lun^ot.] 

Xnaorlbedahd Clrotuusorlbed ngures* 

In Q-eometiy, when the angular points of one 
rectilineal figure are situated in tne sides of a 
second, the former is said to be imcribed in 
the latter, and the latter to be einnimscribed to 
the former. The same relative designations are 
employed when one of the fi^es is curvilinear, 
it being understood that ^en the inscribed 
figure is curvilinear it must itmoh aU the sides 
of the rectilineal one. The inscription and 
droumscription of figures have occupied the at- 
tention of geometers since the earliest ages. 
Eudid devoted his fourth book to the subject 
[PoxYOON’], and some of the most important and 
remarkable of modern geometrical theorems and 
problems have a like origin. We need only cite 
as examples the well-known theorems of Pascal 
and Brianchon with respect to a conic and its 
inscribed and drcumscribed hexagons, and the 
celebrated ^porism of the inscribed and circum- 
scribed polygon,’ according to which two conics 
may bo so related tliat a polygon of a given num- 
ber of aides maybe inscribed in the one and cir- 
cumscribed to the other, no matter at what point 
of the circumscribing conic the construction may 
commence. On this subject Puss and Mention 
in t^e de^Acad.^ 8t. JPet^ Poncelet in 

Steiner and Jttc5>i in Crie’s JoimiaC mi 

Cayley in the JPhiL 2>a37s. and Phil. Mag. &c., 
as well as other writers, have published valuable 
researches. 

Iiuicrlptlo& (Lat. inscriptio). In Numis- 
matics, words placed in the mi^e of the re- 
verse side of some osins and medals. [Numis- 
1IA.TIOS.] For the value of inscriptions gene- 
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I rally as historical documents, see Histobioal 
CmsniBixrrY. 

Xnsecta. [Entomology.] 
Xnsectivora(Lat. insecta, insects, and voro, 
2 devotir). The name of an order of lissen- 
cephalons Mammals, comprehending those 
which have three kinds of teeth, and live 
wholly or chiefiy on insects ; also of an order 
of bi]^ in the ornithological system of Tem- 
minck. 

Xnserted Column. In Architecture, a 
column standing or appearing to stand paj^y 
in a wall. 

Xnsertlon (Lat. insertio). In Botany, a 
term mnployai to denote the manner in which 
one part grows out of another. It was invented 
at a t.iTnfl when the laws of vegetable structure 
were unknown, and it was supposed that bodies 
which really grow from each other were inserted 
into each other. Thus stamens said to be in- 
serted into a calyx are in reality stamens that 
a^ere to the sides of a calyx. 

Insbbtion. In Printing, any new matter 
inserted in correcting proof sheets, the caret 
mark (a} indicating where it is to go. If 
a compositor omits anything in setting, the 
matter omitted is called an out. 

Xnsessores (Lat. from insideo, I sit oti). A 
name by which Mr. Vigors has designated his 
second order of birds, including the Passeres 
and 8ca!nsore8 of Cuvier ; and which 0. Bona- 
arte applies to a primary division of birds in 
is ^sterna Vertebraforum, including the Pas- 
seres, jS'eawaom, and Aecipitres of Cuvier. As 
the term signifies those birds which perch, it 
is applicable to numerous species belonging to 
Linnsean and Cuvierian orders not yet included 
by later iuuovations under the term of Perchers 
or Insessores. 

iMset or Offont. In Printing, when some 
kinds of books, such as those in 12mo, 24mo, 
&c., are sent to the bookbinder and the sheets 
are fol^d, the offbut is put into the middle of 
the sheet to complete tho succession of paging. 

ZnBolatlon (Lat. sol, ths sun) or Scorcta- 
iagr. A local disease of plants attributable to 
exposure to too bright a light, which causes an 
[ excessively rapid evaporation, the effect of which 
is to kill the part in which tho evuporatiun 
takes place. 

XswoUnte iflLCld. A remarkably insoluble 
substance derived from cuminic acid by the 
prolonged action of chromic acid. 

Xnsolwancy (Lat. in, nog., and solro, Ijpag). 
In Law, formerly, the inability of an individual 
not engaged in trade to ptiy liis debts. The 
insolvency of a trader was called bankrupt^. 
In 1861 the consolidation of bankruptcy with, 
insolvency was effected by statute. [Bank- 

BIJPTCY,] 

XnspXratlon (Lat. inspiratio, from in, anl 
spiro, I breathe). The act of drawing air into 
the lungs. [Respiration.] 

Inspiration. In Theology. [Revelation.] 
Xnstallatlon (Low Lat. in, and stalluxn, a 
seat). A name applied to the ceremony of in- 
staring persons in honours or dignities ; as a 
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Ejiight of the G-arter in the chapel of St. George 
at Windsor ; a chancellor in a university ; or 
a dean, prebendary, or other ecclesiastical dig- 
nitary, in the stall of the cathedral to ■which he 
belongs. 

Instant (Lat. instans, part, of insto, 1 am 
present), A part of time or duration in which 
no succession is perceived. There are three 
kinds of instants distinguished by the school- 
men ; a temporary^ a naiurat, and a rational 
instant. The first is a part of time imme- 
diately preceding another ; the second is what 
is otherwise termed & prwrii^ of nature^ which 
obtains in things subordinated in acting, as first 
and second causes, or causes and their effects ; 
and the third is not any real instant, but a 
point which the understanding conceives to 
have existed before some other instant, founded 
on the nature of the things which caused it to 
be conceived. 

Instantaneous Axis. In Mechanics, the 
locus of the points which at any instant are in 
a state of rest, when a body turns in any manner 
around a fixed point. [Rotatioxs, Composi- 
tion AND EbSODUTION OP.] 

Instantaneous Sliding Axis. In Me- 
chiinica, the right line along and around which 
a body moving with perfect freedom may, at 
any instant, be regarded as simultaneously 
sliding and rotating. It coincides with the so- 
called Gentral axis. Rotations, Composition 
AND EbSOLUTION OP.] 

Instantlee Cruols (Low Lat.). In Philo- 
sophy, crucial instances or examples ; a phrase 
invented by the fancy of Bacon. The use of 
crucial examples or experiments is to facilitate 
the process of induction. Por example, A and 
B, two different causes, may produce a certain 
number of similar effects; find some effect 
which the one produces and the other does 
not, and this will point out, as the direction- 
post at a point where two highways meet (crux), 
which of these causes may have been in opera- 
tion in any particular instance. Thus, for ex- 
ample, many of the symptoms of the Oriental 
plague are common to other diseases ; but when 
the observer discovers the peculiar hvbo or boil 
of the complaint, he has an instanUa crucis, 
which directs him immediately to its discovery, 
^ee, amongst other commentaries on Bacon, 
Playfair’s Introd. and Edin. Rev. vol. xxxvi.) 

Instiuet. [Ebason.] 

Institute (Lat. institutus, part, of instituo, 
J appoint). The principal philosophical and 
literary society of France, fomed in 1795 by 
the union of four academies. ’ [Academy.] 
Institute is applied also to several works em- 
bodying the principles of Eoman law ; of these 
the chief are those of Justinian and Gains. 

Institu-tlon. In Ecclesiastical Law, otheiv 
wise called investiture^ is the admission of a 
clerk to the church to which he has been pre- 
sented by the ordinary (bishop, vicar-general, 
&e.). After institution the church is in con- 
templation of law full; but iNDtrcriON [which 
see] is required to give possession of the tem- 
poralities. 
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Institutions. In Literature, a term de- 
noting originally a system of the elements or 
rules of any art or science, but signifying in 
a more comprehensive sense all associations 
formed for the improvement of society at large, 
or the parties immediately concerned. 

Instruction, Criminal. In French Law, 
the technical term for the preliminary investiga- 
tions and procedure at the trial of a criminal. 
Its management is intrusted to special ofiicers, 
termedyuyes instruction. 

Instrumental case. In Grammar, the 
case which is used to express the instrument 
with which any act is performed. In Latin, 
the instrumental case is commonly called the 
ablative; in Greek it is termed the dative; 
but the two cases are really distinct. [Loca- 
tive Case.] 

Instrumental Errors. Those errors 
which arise exclusively from want of mathe- 
matical accuracy in any instrument. Thus the 
flexure of a telescope tube induces an instru- 
mental error. 

Insulated (Lat. insulatus). In Architecture, 
a term laeauing that the building to which it is 
applied is detached from any other. Thus, a 
church is said to be insulated when it adjoins 
no other building ; as also a column is said to 
be insulated when standing out free from a 
walk 

Insulation. A body is said to be insulated 
which, containing a quantity of free caloric, or 
of the electric fluid, is surrounded by non- 
conductors, and the communication ■with other 
bodies thereby cut off. 

Insulators. In Electricity, this term is 
synonymous ■with non-conductors. [Eleotki- 
oiTY.] The following substances are amongst 
the best insulators : — 

Dry air. Caoutchouc. 

Shell lac. SiljL 

Sulphur. Dry fur. 

Eesins. Gl^s. 

Gutta percha. 

Insurance. A contract of indemnity 
■whereby the insurer, in consideration of a 
cmrtain premium, undertakes to indemnify the 
insured against loss arising by the occurring 
of a contingent event ; such as the destruction 
of houses by fire, the loss of ships at sea, the 
failure of crops through the inclemency of the 
seasons. 

Insurance is sometimes synonymously used 
■with assurance; but the latter term is now 
more frequently applied to one particular class 
of contracts, namely those which depend on 
the continuance or failure of human life, while 
insurance is applied to risks of all other kinds. 
For the explanation of the principles on which 
life assurances are calculated, see Assuhanob. 

In all cases of insurance, the first thing to be 
determined is the degree of probability that the 
event under consideration •wiU take place ; but 
it seldom if ever happens that this is known 
with any moderate degree of precision. Even 
in the commonest cases, it is perhaps altogether 
impossible to procure the data necessary for the 
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acetirate determination of this element. Suppose, ’ 
for example, an insurance is to be effected on a 
ship bound on a voyage to China: in what 
manner is the probability of its reaching its 
destination in safety to be determined ? Even 
if an accurate account had been kept of all the 
•voyages made during a century, and the number 
of successful as well as the number of un- 
successfol ones were precisely known, the data 
woxild still be veiy insufficient for determining 
the risk of the loss of any individual vessel 
The loss of a ship is not a simple event like 
the turning up of a number on the face of a 
die. The greater or less prevalence of hnrri- 
canes at the season of the year when the 
voyage is to be made ; the strength of the 
ship and sufficiency of its equipment; the skill 
of the commander, and the character and dis- 
cipline of the (a:ew — are all elements materially 
affecting the risk, but which it is impossible to 
reduce to numerical values and precise calcula- 
tion. All, therefore, that can be done is to adopt 
certain mean or average values, deduced from 
observations of the fate of vessels in circum- 
stances not indeed precisely the same, but 
having some degree of similarity. To the 
insurer, if he sufficiently multiplies his adven- 
tures, the result will be the same in the long 
run as if he had a more accurate appreciation 
of the separate influences of which the pro- 
bability of the safe arrival of a vessel at a 
given port is composed; but the evil which 
results from this deficient knowledge of facts is, 
that the owner of a ^ood ship, by paying the 
same premium for insurance as the owner 
of a bad one, is charged for indemnification 
against a risk which he really does not run; 
and hence the motives for improving the 
construction of vessels are not only destroyed, 
but it even becomes an object of pecunipy 
interest to expend in their equipment nothing 
beyond what is necessary to give them that 
moderate degree of goodness or seaworthiness 
which suffices to render them insurable on the 
ordinary terms. This system, however mnch 
it is to be deprecated, is rather advantageous 
than otherwise to the underwriters or insurers, 
because their premiums are charged in pro- 
portion, and it renders insurance more neces- 
sa^. The pecuniary loss falls ultimately on the 
million who consume the merchandise ; and as 
to the loss of human life, that consideration 
will probably operate as a cheek to cupidity 
only in so far as it may tend to raise the wages 
of seamen. 

"With respect to insurances against fire, the 
exact appreciation of the risk is not less diffi- 
cult than in the case of marine insurances; 
but inathematical nicety on this subject is of 
little importance, for the amount of experience 
afforded hy the general prevalence of the 
practice, and the competition which exists 
among the numerous rival companies, have 
probably had the effect of adjusting the pre- 
mium to the average risk with all the accuracy 
which is practically attainable. The premium 
charged hy the London offices for insuring 
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property of the value of 100^. for a year is one 
shilling and sixpence, which corresponds to an 
average annual loss of nearly 1 in 1,300 ; hut 
it is to be observed, that the sum which is 
charged as premium is presumed to be sufficient 
not only to cover the losses, but also to defray 
the expenses of the establishment, and to afford 
an adequate interest on the amount of the capi- 
tal laid out or risked hy the insurance company. 
Stamp duties on policies of sea insurance were 
reduced and fixed hy 7 Viet. c. 21, in 1844, on 
a graduated scale, vamng from Zd. to 4s. for 
each 100^. insured. Those on fire insurance 
have been reduced during the session of 1865. 

The characteristic property of insurances, of 
whatever nature, is their tendency to reduce to 
a certain average value the profits or advan- 
tages arising from all speculations of the same 
kind, however great the number may be. The 
gain which the insurer makes on his success- 
ful speculations indemnifies him for his loss 
by those which are nnsuccessful ; and to the 
insured the result is the same as if they had 
paid their premiums into a common fund, 
and agreed * to make good to each other their 
individual losses. The insurers are only the 
intermediate agents of this supposed association, 
and their profits may be regarded simply as the 
salary of tneir functions. If other means exist 
of dividing the risks, insurance becomes unne- 
cessary. A mercantile company employing a 
very great number of ships, or t^ing part in a 
very great number of enterprises, would derive 
no benefit from insurance. The loss on those 
which are unsuccessful is compensated by the 
premiums saved on the whole; in fact, the 
company acts as insurer to itself. On this 
principle the government does not insure ves- 
sels belonging to the royal navy nor public 
buildings. 

Xntaglio (Ital.). The term applied to gem 
engraving when the subject is represented as 
being sunk below the level of the original sur- 
face ; it is the contrary to rilit vo or mto rilitivo, 

Xtttegrer (Lat. wJioh), In Arithmetic, a 
whole number as opposed to a fraction or 
mixed number. In general, the adjective in- 
tegral is applied to quantities and functions 
to denote the absence of fi’actional forms. A 
coTrvplcx integer in th e theory of numbers is of 
the form a^h -J — whore a and h denote 
ordinary (real) integers. The theory of corn- 
lex numbers was founded hy Gauss in 1825 ‘ 
Theoria Besid, Biquadratkorum); but the most 
lucid exposition of its elementary principles 
was given by Dirichlet in Crelle’s Joumdt 
vol. xxiv. The product a* + 5* of a complex 
number ci+ Sv"— l,anditsco?|;Kj7ciea--5A/- 1 
is called its «om, and denoted by either of 
the symbols 

N(c! + 5^/'3i), N(«-5 
The four associated numbers 

a-^h *J — 1, a a/ — 
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as well as their respective conjugates, have all 
the same norm. A complex number is said to 
be prime when it admits of no divisors except 
itself, its associates, and the four units^ 

Many of the higher arithmetical theorems, 
such as that of Fermat, may be extended to 
complex numbers. 

Integral Calculus. The inverse of the 
differential calculus. AH problems in integral 
calculus resolve themselves ultimately to the 
determination of the function which has a given 
differential coefficient ; in other words, to the | 
discovery of the function F(jr), which when 

submitted to the direct operatioti^ yields the 
known result lS\x). Thus 

is an appropriate symbol for F(a?). Another 
symbol for F(af), however, is 



which denotes primarily the limit of the sum 
S{F'(a?)Aa7], 

when At? is allowed to diminish, and the 
number of terms added to increase^ in propor- 
tion. [iNTBonATiON.] Such a limit is called | 
an indefinite inte^al. The e<juivalence of the 
above two definitions of an integral may be 
rigorously established by a method similar 
to that noticed under iNTBOEAnoiT. The 
following geometrical illustration of this equi- 
valence will here suffice, and will at the 
same time furnish an example of one of the 
many important applications of the integral 
calemus. Let F(j?) denote the plane area 
OPMH enclosed between a curve HM, two 
rectangular axes 0 X, 0 Y, and the ordinate 
MP, corresponding to any abscissa OP=ar. 
Then if PQ be any constant iucrement A a?, 
F(ar+ Aa?)— F(;r) 

will clearly represent the area of the slice 
MPQ,N which, in magnitude, is intermediate 
between the rectangles EP and NP, Hence 
F(j?-t- Aj?)— F( r) 

Ar 

wHl represent a line intermediate in length 
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between MP and N Allowing A a? to di- 
minish, therefore, we have MP= limit of 

F(a?H- Aa?)--F(x) __ ^ ^ FCar)=FYr); 

Aa? dx ^ ' 

so that the function whose differential coeffi- 
cient represents the given ordinate MP of a 
curve, itself represents the area of that curve, 
or more strictly the area 

F(r)-F(«) 

of any portion APMK enclosed between the 
curve, the abscissa axis, and the initial and 
final ordinates 

F(a),F/(ar), 
corresponding to the ahsdssm 

OAa=<z and OP»a?. 

But, extending the summation to all values of 
ar between the same limits, the same area is 
dearly represented by the limit of the sum 
2[F(r)Ar}. 

The latter is called a definite integral^ having 
the limits a and ar, and is denoted by 

its value, provided F'(a?) remains finite between 
the limite, is, as we have seen, equal to 
F(a?)-FCa), 

where F(ar) is the function which, operated upon 
V ^ } yields the given result F'(a7), With re^- 
spect to the indefinite integral 


therefore, we have the symbol 

and the value F(ar) + 0, where 0 is a coni^tant. 
The subject of the integral calculus is far 
too wide to receive adequate exposition in such 
a work as the present; we shall, therefore, 
limit ourselves to brief definitions, in their 
proper places, of the principal technical terms 
employed therein, referring the student for 
further information to one of the many excellent 
treatises now -within his reach. We may men- 
tion that those who are occupied with applica- 
tions of the integral calculus -will find the 
Tables dTntSgraks Mfinies, by B. Bierens de 
Haan, published by the Boyal A-cademy of 
Sciences at Amsterdam, of grek service. 
Another, older and less complete, but stiU 
useful work of the same kind, is Mindiug's 
Sammlung von Integraltafieln, Berlin 1849. ’ 
Znteg;ral niultlple. [M-ULnenn, Lttb- 

GRAI,.] 

Integrals, Enlerlan. [E-oimuiAX 

QBAXS and Gf-AMMA-FUH-OTIOH'.] 

Integrant Parts. In the CoBruscuiAB 
Phu-osobhy [which see], the small parts of 
a body, by the aggregation of which it may he 
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conceived to be formed. Xnii grant parts result 
from tlie mechanical division of a body; con- 
stitiient parts from its chemical decomposition. 

Integrating Factor. In the integral cal- 
culus, a function of the variables which, when 
multiplied into every term of a differential 
equation, has the property of rendering the 
latter an exact differential equation. [Dipima- 
BNTiAL Equation.] Every differential equation 
of the form + N ^?ys=0, where M and N 
are given functions of x and y, has an infinite 
number of integrating factors. If fj. be any one 
of them, however, all the rest are easily found ; 
for if y be the function whose exact differential 
is clx + /i.N dy, then where / is an 

arbilraiy functional symbol, will also be an in- 
tegrating factor. These integrating factors are, 
indeed, particular integrals of a partied dif- 
ferential equation of the first order, for by 
tSieir definition we must have 


or 


dx dy 


dx dy 



Now, this equation can only be solved in parti- 
cular instances; its general solution, indeed, 
w'ould require a previous knowledge of the 
general solution of the ordinary differential 
equation from which it was derived. 

Similarly, if he an integrating factor of 
the ordinary diff'erential equation 


constant increment of its independent variable, 
indicates the summation of a number of terms, 
obtained by giving to t successive values, 
having the common difference A t. According 
to this, 2 would appear to be the symbol of 
a direct and always possible operation ; in 
reality, however, this is not the case ; for, as 
we shall shortly see, the real object sought, 
the integral, is a function upon which the 
performance of a known direct operation leads 
to a given result. When the increment A ^ is 
finite, the problem of summation falls within 
the scope of the calculus of differences, and 
the process which it involves is termed finite 
integration. When the increment A ^ is al- 
lowed to diminish indefinitely, whilst the 
number of terms to be added is increased 
proportionally, the question arises us to what 
limit the sum will approach. The answer to 
this enquiry is furnished by the Integral 
Calculus [which see]. 

With respect to finite integration, it will 
be sufficient to consider the case where the 
increment A^=l. In fact, if ht = h, we 
have merely to put t^hx, when we shall have 
Aa?=l, and, provided be an initial vahie 
of the general term w* <^f ^ series, 

X— • • • • 

Putting .a: + 1 in place of x adds a term more 
to the series, so that the difft*ronce of the two 
sums is 


’SdX’^Qdy + 'Rdif^^O, 
then the three conditions 

Us dy dx ds * 

dy dx 

must be satisfied. By developing these equa- 
tions, however, it will be found tliat their 
simultaneous satisfaction is possible only when 



is satisfied identically — a condition whose 
fulfilment indicates, conversely, that the pro- 
posed equation admits of a single primitive. 
XJndcr ordinary circumstances, it may be 
aihled, the general solution of the equation 
under consideration consists of two simulta- 
neous equations in x, y, and s, one of which is 
arbitrary in its form. 

Integration. In ordinary acceptation, 
this term denotes the summation of any 
number of terms of a series whose law, or 
general term, is given. The operation of 
summation is denoted by the symbol 2, pre- 
fixed to the general terra; thus 2 [^(^).A^], 
where ^ (f) is a given function, and A t, the 


and we see at once that A and 2 are invene sym- 
bols of operation, in other words tliat 2?<x indi- 
cates the function which when operated upon by 
A yields the given result Wx- The symbol 2, 
thmreforo, may be properly replaced by A-\ 
and regarded as of an inttrrogatim rather 
than of a directive cliaraetcr. Finite integra- 
tion thus resolves itself into an mrersc method 
of differences, the results of whicli are to be 
tested by the performance of the direct opera- 
tion denoted by A. Hence if Wx denote a 
function whose difference is ?fx, we shall have 
3zfx='*>x+C, where 0 is an ortlinary constant, 
OP more generally a periodical cenistant, that is 
to say a function of x whose value remains 
imchanged when x is replaced by ar+ 1. The 
value of C in any actual summation depends 
obviously upon the initial term aiid may be 
found by putting a7»a: + 1. 

An important class of rational functions may 
be integrated by means of the formula 

<2(7n + l) 

which is true for negative as well as positive 
values of m, provided the definition of the 
factorial expression («^p -f- be borne in 
mind. [Factorial.] A useful formula for 
the integration of a rational and integral 
function of the degree is also 

2Wx =*C + A*2ix — • 
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Another method of frequent application is 
that of integration hy ‘jparts, according to the 
formula 


2wx AVx-WxVx— :SWx+i A«fix, 
which may he easily verified. Thus 

A Mx, 

a—\ a — i 

so that if is a rational and integral func- 
tion of the order, the integration of a* 
may he effected by w + 1 operations of the 
above kind. For works on finite integration, 
see DiFFEnEisroEs, OAXCunus of. 

Integration by Parts. A method fre- 
quently employed with advantage in the in- 
tegral calculus. The following formula, de- 
ducible at once from the well-known form of 
the differential of a product, viz. 

d{uv)=:‘udv-^vdu, 

will suj0ficiently explain the nature of the 
process: 



Integument. In Botany. [Epidebmis.] 

Intellect. RlNDEESTANDINrO.] 

Intendant (hat. intendo, I gim my mind 
to anything). A title in common use among 
the French, applied to persons who have the 
conduct, inspection, and management of any 
office or function; as intendants of the marine, 
of the finances, of provinces, buildings, houses, 
&:c., which are all self-explanatory terms. 

Intentions} First and Second. A dis- 
tinction drawn hy the schoolmen between 
those acts of thought which relate to an object 
out of the mind, and those which consist in the 
mind’s reflex action on its own states of con- 
sciousness. Thus the generalisations animaZ, 
production, are first intentions : such terms as 
abstraction, inference, &c., are the expression 
of second mtmtions. It is to he regretted that 
this distinction is disused hy modern enquirers, 
or misunderstood hy them, as in particular by 
Whately. Great ambiguity might be avoided 
in philosophical language were it closely kept 
in view ; as in such terms as cause and effect, 
which may either allude to a connection be- 
tween natural phenomena in themselves, or to 
our mode of viewing them derived from the 
essential laws of the understanding. The dis- 
tinction was first revived in the present century, 
in a learned and acute review of Whately’s 
hogic {Edinburgh Review, No. 115). 

Intercalary Say (Lat. intercalo, I insert). 
In the Calendar, a day inserted out of the 
usual order to preserve the account of time. 
Thus every fourth year containing 366 days, 
while the other years contain only 365, one of 
the months in that year must have an addi- 
tional day, which is called the intercalary day. 
The additional day was given to February, as 
being the shortest month, and in the ancient 
Roman was inserted between the 24th 
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^d 25th days. In the ecclesiastical calendar 
it still retains that place ; hnt in the civil ca- 
lendar it is the 29 th. [Bissextile ; Calbndab.] 

Intercellular Passages. In Vegetable 
Anatomy, the spaces between the cells, tubes, 
or vessels of which the tissue of a plant con- 
sists. As the cells are usually, and the tubes 
or vessels always round, it necessarily follows 
that when pressed together there will he spaces 
left between their sides. 

Intercept (Lat. interceptns, part, of inter- 
cipio). In Geometry, this term denotes the por- 
tion of any line intercepted between the intersec- 
tions of the latter by other two lines, by a curve, by 
two planes, or by a surface. The intercepts made 
on the coordinate axes by any plane or line are 
the distances, with their proper signs, from the 
origin to the intersections of the axes by such a 
plane or line. The equation of a plane, ex- 
pressed by means of such intercepts a, b, o, 
takes the very convenient form 


^ + y 

a b 



c 


Intercolumniatlon (Lat. inter, between, 
and columna, a column). In Arehitectm’e, the 
^ace between two columns, measured at the 
lowest part of their shafts. It is one of the 
most important elements in a hiulding, and on 
it depend the effect of the columns themselves, 
their proportion, and the harmony of an edifice. 
Intercolumniations are of five species, viz, 
Aejeostylb ; Diastyle ; EtrsTYLS ; Pyoito- 
STYLE ; and Systylb [which See]. 

Intercostal (Lat. inter, and costa, a rib). 
In Anatomy, a designation of certain blood- 
vessels, nerves, and muscles, situated between 
the ribs. 

Interdict (Lat. interdictum, from interdieo, 
1 forbid). In Ecclesiastical History, a spiritual 
weapon hy which the popes used in former 
times to reduce individuals or whole states to 
the most abject submission. In the middle 
ages it was the most terrible blow which could 
be infiicted on the people or the prince, ^When 
an interdict was laid upon a kingdom, all spi- 
ritual services ceased the churches were shut 
up; the 'sacraments were no longer adminis- 
tered ; no corpses were buried with funeral 
rites ; and all the ministry of the church, which 
was then believed to be the only channel of 
salvation, was forbidden to be exercised. The 
first memorable occasion on which this method 
of warfare was adopted was the marriage of 
Xing Robert of France with Bertha his cousin^ 
when Gregory V. in 998 issued interdicta 
against the whole country, and compelled the 
sovereign to dissolve his union. It had,, how- 
ever, been often used before by bishops; an 
instance is quoted by Moreri as early as a.Di. 
870. (Gieseler’s Text-hook ii. 117, transl.) 
The ban under which England was laid in the 
reign of J ohn by Innocent III. is well known 
in the history of this country. The latest pre- 
tensions to the exercise of this power were 
assumed by Pius VII. when he issued au in- 
eflficient decree against Napoleon in 1809. 
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Interdict. The technical term in Roman 
Jaw for a decree of the praetor concerning the 
acquisition, retention, or recovery of property. 

Xnterest. The premium or sum of money 
given for the loan or use of another sum of 
money, generally estimated at so much per cent, 
or per 100^. The sum lent, and for which the 
interest is paid, is called the jprtwcipoZ, and the 
sum charged as interest is called the rate. The 
rate will evidently he proportional to the time ; 
for whatever interest is paid forthense of 100/. 
for one ye^ir, twice that interest will be required 
for the use of 100/. for two years. The pmiei- 
pal added to the interest, or the whole sum paid 
back to the lender, is called the amount. 
Interest is either aa>«jp/a or compound. Sim-- 
pU interest is that which is reckoned and allowed 
upon the principal only during the whole time 
of the loan *. compound interest is reckoned not 
only on the principal sum lent, but also on the 
interest as it becomes due. 

All questions in simple interest may be solved 
by means of the easily demonstrated formula 
a=p(l + r?i), wherein a denotes the amount, 
p the principal, n the number of years, and r the 
rate of interest to be paid yearly for every pound 
lent. By this formula any one of the four 
quantities a, p, r, n can he at once calculated, 
when the remaining three are given. 

Similarly, questions relating to compound in- 
terest may be solved by the formula a (1 + ry, 

where the letters have the same signification as 
before. It will be observed that here certain 
questions can only be solved approximately. For 
instance, bf it were required to find the number 
of years in which a sum of money would double 
itself, at 5 per cent, compound interest, we 
should have a=2p, r = *05, hence (T06)*=»2 ; 
an exponential equation which solved, approxi- 
mately, by logarithms gives 
_ log 2 _ 3010300 
” log 1*05 211893 

If the interest be payable m times a year, the 
value of money or nominal rate of interest 
being the same, the preceding formula would 
have to be replaced by 

m 

Now when m increases indefinitely, the coeffi- 
cient of p here is well known to approach 
the Hmit e®', where e is the base of the Na- 
pierian system of logarithms, i.e. approxi- 
mately, 2*718281828. Hence we conclude that 
if interest were due every instant, the prin- 
cipal p would amount in n years to a^pe^. 
For instance, if money were worth 6 per 
cent, and interest were due every instant, 
100/. would, in a year’s time, amount to 
100/. X ^'<^=*105/. 2^, 6^d. nearly. 

Interest. In Political Economy, the com- 
pensation mads to lenders by borrowers, in con- 
sideration of the use and employment of their 
capital, has been defined by the late Mr. Senior 
as the wages of abstinence. It is clear that if 
an individual lends another a portion of his 
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J capital, he may not only expect to recover his 
' loan, but is Justified in demanding a certain re- 
compense for surrendering to the profit of an- 
other that which he might have applied to his 
own advantage. Since, however, there is appa- 
rently no spontaneous increase in the advance 
made, many persons, not only in ancient times, 
but even to the present day, have censured the 
taking of interest as a wrong practised on 
society for the profit of those who possess 
money. So absurd a notion hardly deserves 
a_ serious pswer; but it will be clear that a 
similar objection may be taken to the existence 
of rent, or even to profit of any kind. The 
advance, whatever it may be, is only under the 
form of money, and is practically a permission 
to use that claim upon his portion of collected 
wealth ■which the possessor of capital may 
make. If the capitalist sells his right to the 
portion to which he is entitled, and receives 
j immediate payment for his property, it becomes 
the every-day transaction of a bargain. If, 
however, he postpones the acceptance of his 
price for the value which he transfers, i. e. 
makes a loan of the value which belongs 
! to him, he is entitled also to the natural in- 
crease, that is to the maiket rate of profit on 
that which he advances, in other words he has 
a claim to interest. ^ This rate is determined 
strictly by the principle of competition ; the 
desire of the capitalist to employ his accumu- 
lations for profit, and the desire of borrowers 
to procure material on which to exercise their 
skill, diligence, and intelligence, being con- 
stantly jpresent in civilised communities. When 
the capital to be invested is larger than the 
demamd of borrowers, the rate of interest is 
low ; when the demand of borrowers is greater 
than the amount of capital to be had, the rate 
is high. 

From certain permanent fallacies which have 
in the infancy of economical science occupied 
even the ablest minds, and wliich are not 
extinct even at present, governments have 
constantly attempted to re^ilate rates of in- 
terest. This interference 'with the natural free- 
dom of commercial action has occasionally been 
justified by a reference to the Mosaic prohibi- 
tion of usury ; but sometimes it is argued that 
lenders are unproductive consumers of part of 
the profit which is procured by labour. Such 
a notion, however, leaves out of sight tho fact 
that production is impossible without capital, 
and that ^capital is aeeuxnulatoil and employed 
with a view to profit. Again, it is alleged that 
if the trade in advances be not regulated by the 
authority of the legislature, borrowers are open 
to all the fraud and extortion of unprincipled 
lenders. But if by any injudicious enactments, 
or indeed by any enactments at all, the business 
of the lender is interfered with, it will not 
follow that borrowing ■vrill cease or even be 
diminished ; but it will follow that the trade 
in loans 'will fall into less scrupulous hands ; 
and it is certain in any ease that the borrower 
■will have to pay whatever additional charge 
may be imposed by the lendqr, in the event of 
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his reputation "being diminislied, his profits 
threatened, or his capital imperilled. All 
legislative enactments, therefore, the purpose of 
which has been to check or control the rates at 
which advances are made, have been accom- 
panied by increased hardships on borrowers. 
It is of course the duty of governments to protect 
all persons against fraud and wrong, and even 
to annul the contracts of incapable persona. It 
may, perhaps (though it might be more difficult 
to vindicate such a position), be obli^tory on 
governments to protect persons against their 
own folly ; but it is utterly absurd for the legis- 
lature to affect the general regulation of con- 
tracts, and the prices at which services are 
appraised. It is as preposterous to attempt the 
direction of the price of money, as it is found 
to be to regulate the price of food; it is even 
more unwise, for evasions of such regulations 
are very easy and obvious to the lender, thot^h, 
as has been said, exceedingly onerous, espensive, 
and mischievous to the borrower. 

For rates of interest in G-reeee and Borne, 
the reader may be referred to Boeckh’s Public 
Economy of Athens^ and Niebuhr’s History of 
Borne. "We know from the New Testament 
that interest was paid on bankers’ deposits in 
Judsaa. In Europe it was alternately prohi- 
bited and permitted, the clergy being generally 
hostile to the practice. In the Italian repub- 
lics, however, the trade in money was recog- 
nised and common. In 1646, it first received 
a parliamentary sanction in England, and was 
fixed at 10 per cent, but in 1652 was again 
prohibited. Mary, however, borrowed at 12 
per cent., which appears to have been the 
usual rate at that period in Antwerp. In 
1671, it was again made legal at 10 per cent, 
a rate at which the Scotch parliament fixed it 
in 1587. The rate fell at the beginning of the 
seventeenth century, James 1. having borrowed 
in Denmark at 6. In 1624, it was reduced to 
8; in 1661, to 6 ; in 1724, to 6, at which 
legal rate it remained till all usury laws were 
repealed, an event which occurred only a few 
years ago. In 1778, it was limited to 12 in 
India. 

In 1660, according to Sir Josiah Child, the 
rate in Scotland and Ireland was from 10 to 
12; in France 7; in Italy and Holland 3; 
in Spain from 10 to 12 ; in Turkey 20 ; but 
the East India Company, while the legal 
English rate was 6, contrived to borrow at 4. 

Much of the misconception prevalent as to 
the nature of interest is due to the confused 
way in which the words labour and ^oftb are 
used. Labour is generally limited to^museular 
exertion only, and profits are therefore often 
held to contain part of the wages or remunera- 
tion of labour. This confusion is particularly 
common in such cases as those in which the 
three objects in economical distribution, wages, 
profit, and rent, are united in the same person. 

"When advances are made at interest, and the 
true rate of interest is calculated from these 
advances, the corpus or principal must be 
supposed to be absolutely safe, and to be 
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certainly replaced at the end of the period at 
which the advance is due to the lender. If it 
were possible that by the course of events in 
any particular ease, the capital repaid would 
be more valuable at the j^eriod at which its 
replacement is due, than it is when the advance 
is made, the rate would fall below the market 
rate ; if it were less in amount, it would be more. 
Thus, suppose an advance be made for joint- 
stock purposes, and it be seen in a short time 
that the property of the lender is more valuable 
than when it was first lent or advanced, the 
rate would rise, or, what is more familiar, the 
market value of the capital would be above par. 
If on the other hand the property is depreciated, 
the rate will fall, and the share be at a discount. 
It is true that advances of money to be paid in 
money will not, if the corpus be secured, fall in 
value, except to some extent and under certain 
circumstances, in bills of exchange ; but in case 
any risk of the principal arises, flie lender will 
require larger compensation proportionate to 
the risk, such larger compensation representing 
really a replacement of capital ; and whenever 
monetary transactions are effected on a large 
scale, it can hardly fail but that some portion 
of this compensation for risk will faU on 
persons whose credit is quite imimpeachable. 
When, therefore, high interest is said to be 
synonymous with bad security, the espression 
means, that there is added to the interest 
another payment which virtually tends to 
replace capital, and that the whole mass of 
transactions must imply and contain an in- 
surance to lenders. So, again, when advances 
are made for undertalangs which terminate 
within a specified time, as leases of mines, where 
the apparent high rate of profit must be ^vided 
into two portions, one of which is the interest 
on the advance, the rate of which is regulated 
by the same competition as governs the rates 
of interest generally ; the other, which is relative 
to the necessity of replacing that capital which is 
by the very terms of the lease extinguished at 
the conclusion of the time. It is important to 
recognise tiiis distinction, because we sbaB find 
that by a negligent use of the word ^profit 
one of tihfe elements in the rate of payment 
made on advances, and which is really the 
capital of the lender returned to him, or insured 
to him, by the natural operations of trade, is 
made the subject of taxation. 

Similar to the condition, that, in order to 
determine the real rate of interest the advance 
must be considered to be absolutely secured to 
the lender, is another, that the lender should 
exercise no care, supervision, or labour in the 
employment of the capital But the word 
profit is frequently employed to denote the 
returns of the business, in which the greater 
part of the rate received and appropriated by 
the lender is to all intents and purposes the 
wages of labour. Now> it is essential for many 
purposes that several causes determining the 
equation of piofi,ts should be separated and 
distinguished. 

For instance, suppose the rate of so-called 
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profit in any tarade is 10 per cent. ; that is to ireated hy a Imninons body in the ether with 
say, let ns imagine that a trader has employed ^hich the universe is supposed to be pervaded : 
10,000^.inbiisiness,and expects, andon the whole and it is these waves which, penetrating to the 
gets, IjOOoi annually clear upon the capital he ‘etina of the eye, produce the phenomena of 
has invested. The rate of interest on his capi- vision. 

tal is plainly determinable by several factors. ^ If two 'series of these ethereal undulations 
"We may take the rate of discount, and deriving intersect each other in such a manner that the 
an average from the duration of high and low crests of the waves of one series fall into the 
rates, and if possible from the number of trans- hollows of the waves of the other, the pheno- 
uctions negotiated at the several rates, supply menon termed interference is produced, and the 
one qxiantity from these considerations. Next, two rays of light whose undulations thus neu- 
we may take the price of consols. Next, with tralise each other are perfectly extinguished as 
some limitations, especially those which respect regards luminons effect. This production of 
its political influence, and its prospective value, p^ect darkness from two rays of light can, 
the rent of land. Finally, we may take mort- however, only occur when the light is mono- 
gage rates, though as these are not readily trans- chromatic, since the ethereal waves producing 
ferable, some deduction must he made from the different colours of light possess different 
their value, in consequence of the partial but 'engths, and consequently, if the waves of the 
mischievous effects of the stamp duties and :wo series are in such a relative position as to 
other legal charges upon these transactions, extinguish one of the colours of white light, 
The product may be easily arrived at, and say then the remaining colours will not be affected; 
for the sake of illustration that the amount is but as white light is composed of a number 
4 per cent Next wa take the element of risk, of pairs of colours which are complementary to 
an element which is lessened in proportion each other, the mixture of each pair producing 
to the breadth of the area on which trans- white light, it follows that no single colour 
actions are negotiated, and to the number of can be thus extinguished without imparting 
the transactions themselves. And lastly we to the residuary light the opposite or coinple- 
must reckon the wages of labour, wages not mentary colour. Thus the phenomenon of in- 
the less paid because the exertion is mental, terference is attended, in the ease of ordinary 
and not the less real because they are not sepa- white light, with the most beautiful displays 
rated from the gross remuneration. of colour, and some of the most magnificent 

Interestshouldbedistinguishedfromdisconnt colour effects in nature are thus produced. The 
The fluctuations of the rate in the latter are colours of thin films of soap bubbles, or of oil 
far more frequent and considerable than in the upon water, the gorgeous tints of the humming 
former. 'When advances are plentiful, the rate bird, of the wing-cases of beetles, and of 
of discount is ordinarily lower than the rate many shells, owe their origin to this cause, 
of interest, because the advance is for a short This interference between two rays of light 
period, and the capital lent is rapidly recovered, can be produced in several ways; but as an 
But when money is scarce, the rate is higher illustration, it will suffice to describe tho pho- 
than that of interest, because every person who nomenon as seen in the soap bubble, 
borrows pledges himself to meet his obligation Suppose a ray of light to fall upon tho px- 
in cash or its equivalent at a given time, and ternal surface of a soap bubble : the ray is 
the supply falling short of the demand, or, what divided into two parts, one of which is reflected 
is the same thing, readiness to give credit being or thrown back from the surface, wliilst the 
contracted, more persons are actively competing other passes into the substance of the film and 
for a limited but necessary value. [Discount; arrives at the inner surface of the latter, where 
Pbofit ; UsTJBT.] it is again divided into a ray which emerges 

Interference (Lat. inter, andfero, I bring), into the interior of the bubble, and another ray 
In Optics, a term first employed by Dr. Young to which is reflected back ngiiin towards the outer 
express certain phenomena which result from the surface.^ A portion of the latter ray emerges 
mutual action of the rays of light on each other, firom this outer surface, and mingles with the 
The phenomena in question are considered of ray which is reflected on the first impact of the 
very great importance, and have accordingly light upon the exterior surface of tho bubble, 
been examined with great care, on account of Now, it is obvious that the two rays of light 
the proof which they give of the truth of the whieffi are thus made to pursue the same path 
ondiuatory theory of light. ^ have not travelled the same distance; for whilst 

It is well known that if two series of waves one has been reflected from tho outer surface 
be produced upon a smooth surface of water, of the film, the other has twice crossed the 
in such a manner that the two series will pass substance of the film. Tho undulations of the 
through each other : then, where the crests oi latter are thus thrown behind those of the 
two waves (one ffom each series) coincide, a former, and to such an extent as to cause the 
wave of increased height will result ; whilst in crests of the waves of some one colour of the 
those places where the crest of a wave of one white light of one ray to fall into the hollows 
series coincides with the hollow of a wave from of the waves of the same coloured light in the 
theotherseriesjsmooth water will result. Now, other ray. Thus that particular colour is ex- 
just as ripjples are produced upon water by tinguished, whilst the residual light becomes 
mechanical impact, so are waves or undulationi tinted of the complementary colour. If inter- 
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ferenee lias occurred with the blue rays, the 
residual light will he yellow. If the waves of 
yellow light have neutralised each other, a blue 
ray will result. The extinction of green pro- 
duces crimson : that of crimson, green light ; 
and so on. Now as the soap-bubble film varies 
in thickness, both in different parts at the 
same time, and in the same portion at different 
times, it follows that at almost any ^ven 
moment each of these colours will be visible 
on different portions of the bubble, and that 
one and the same part of the bubble will con- 
tinually change its hue as its thickness varies. 

’’Vntertm (Lat. m th& mean In 

modern European History, the name given to 
a decree of the emperor Charles V. (after the 
overthrow of the Protestant League of Smal- 
calde) in which he attempted to reduce to 
harmony the conflicting opinions of the Pro- 
testants and Romanists. The use of the cup, 
however, and the marriage of the cler|Jr, were 
the only points which he conceded to the 
Reformers; and it became a question among 
them, and gave rise to many serious disputes, 
whether they could conscientiously submit even 
to a temporary decree of such a nature. The 
enactments of the interim were intended only 
to remain in force till some definitive settle- 
ment could be made ; whence it derives the 
name by which it is generally known. It 
received the force of law at the diet of Augs- 
burg, in 1548. Its provisions against the Pro- 
testants were, however, in most respects set 
aside by the treaty of Passau, 1552. 

Interior Side. In Fortification, the line 
of the curtain produced from the centre of one 
bastion to that of the next. 

Interior Slope. In Portifieation, that part 
of the parapet sloping from the crest to the 
banquette ; or that part of the rampart sloping 
from the terreplein to the natural level. 

Interjection (Lat. interjectio, from jacio, 
1 cast). In Grammar, a part of speech ex- 
pressing simple emotion, without involving any 
act of conception. [G-UAMMAia.] 

Interlocutor (Lat. inter, and loquor, / 
speajc). In Literary phraseology, a person who 
is introduced as talang part iu a dialogue ; in 
Dramatic Literature, termed dramatis persona : 
the latter name, however, comprehends such 
as appear on the stage, but take no part in 
speaking, termed by the Greeks 'irp<J(r&37ra, 

Interlocutory Judgments. In Law, 
such as are given in the course of a cause upon 
any proceeding arising out of it, and do not 
finally determine it : as, the jud^ent in an 
action of damages upon which a writ of enqui^ 
issues to assess such damages. So a decree in 
chancery is either final or interlocutory. In 
Scottish law, a judgment of the court of 
session, or lord in ordinary, which, if allowed 
to become final, will be conclusive, is termed 
inierlooutor. 

Interlude (Lat. inter, and ludo, I play), 
A short dramatic piece, generally accompanied 
with music; properly, such as is represented 
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or performed between the acts of longer per- 
formances. 

Intermede or Xutermezaso (Ital.), In 
Dramatic Literature, nearly the same with 
interlude, A short musical piece, generally of 
a burlesque character; but many pieces not 
intended merely for introduction between the 
acts of a more serious performance are com- 
prised under these names by the French and 
Italians. 

Intermediate Sbaft. In Marine Engi- 
neering, the term intermediate shaft is applied 
to the strong shaft that runs across the frame 
of the engines, to connect the two engines and 
the two paddle-wheels. 

Intermittent (Lat. intermitto, I leave off). 
Any disease which ceases for a time and again 
returns, so that the patient is free from it in 
the intermediate intervals. [Ague.] 

Intermitting Springs. Springs which, 
after having run for a certain time, stop alto- 
gether, and after a time begin to run again, 
and then stop, and so on alternately ; the flow- 
ings and intermissions generally succeeding 
each other at pretty regular intervals. These 
phenomena, which have sometimes been as- 
cribed to the influence of witchcraft, are ex- 
plained on the principle of the siphon. Let A 
be a cavern in a mountain, and 
ahe a channel communicating 
with A, and terminating on the | ^ 
side of the mountain or adjacent 
plain ,* and let us suppose the 
cavern to be fed by small streamlets of water, 
of which the united supply is less than can be 
discharged by the channel aho. Let the cavern 
be supposed empty. The water from the rills 
or fissures by which it is fed will* collect at the 
bottom, and as it rises in the cavern will also 
rise in the channel ah till it reaches the highest 
level 5, when it will begin to flow out through 
5c, and by the property of the siphon will 
continue to flow tifi the whole cavern is drained 
to the level of a. The cavern then begins to 
fill anew, and the same series of phenomena is 
repeated at intervals, of which the length 
depends on the relative capacity of the cavern 
and channel, and the abundance of the supply 
through the fissures. "When the supply is 
constant, the intervals of intermission wiU be 
equaL Some springs of tbis kind do not cease 
altogether to flow, but only^ discharge a much 
smaller quantity for a certain time, and then a 
greater quantity. In this case they are called 
variable or reciprocating springs. They may 
be caused by the circumstance of. a smaller 
fissure connecting the cavern with the lower 
part of the channel c, through which a portion 
of water continues to flow while the main dis- 
charge is stopped ; or there may be several siphons 
all communicating with a common outlet. It is 
easy to imagine a combination of circumstances 
by which the discharge of water will be greatly 
increased by the elastic force of air compressed 
at the top of the cavern A This will take 
place when the fissures which communicate 
vrith the external atmosphere are fiUed with 
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water, and ttere is in consequence no opening 
by which, the air in the carem can escape. 
An interesting examj^le of one of these springs 
may be seen at the "^age of Giggleswiek, near 
Skipton, in Yorkshire. A powerful rush of 
water issues from this spring at intervals, vary- 
ing from five minutes to one hour, according to 
the wetness or dryness of the season. 

Zntermodllllonu In Architecture, the space 
between two modillions, which is the same 
throughout the entablature. 

International* That which relates to 
transactions between independent nations, ac- 
knowledging no common superior. In this 
sense we speak of intemaiional law as an im- 
portant branch of the ao-eaJled Law of ITatioks 
[which see], BSi^dLiniernational c<y^yngM [Copy- 
right], It may be expedient to lay down a 
caution against an incorrect use of the word 
which has of late arisen, namely, in the sense 
of ‘common to ’ all or several nations : e.g. an 
International Bkuhihition of Indmtry. 

Xnternode (Lat. inter, and nodus, a knot). 
In Botany, the apace that intervenes upon a 
branch between the leaves. 

Xnternuntius or Xntemunclo (Lat.). An 
envoy of the Pope, sent to small states and 
republics ; distinguished from the nuncio, who 
represents the Pope at the courts of empe- 
rors and kings. Also a species of diplomatic 
officers, who ranked, according to the old 
practice, between ambassadors and plenipoten- 
tiaries. Since the congress of Vienna, in the 
rules of which no mention is made of inter- 
nuncios, they are considered on a level with 
plenipotentiaries. This is (or lately was) the 
title of the Austadan envoy at Constantinople. 

Interosseous XVEuscles. Small muscles 
between the metacarpal hones of the hand and 
the metatarsal of tiie foot: the former are 
concerned in moving the fingers, and the latter 
the toes. 

Interparietal (Lat. inter, and paries, a 
wall). In the early Aymara or Peruvian races, 
the skulls of which have been found at the 
borders of Lake Titicaca, a supposed peculiar 
configuration was observed byLr. Bellamy and 
Professor Tschudi, viz. the separation during 
life of the upper half of the superoccipital, a 
presumed embryonic character persistent in 
some lower animals. This anomaly has been 
observed in individuals of most races. 

Xnterptlaster* In Architecture, the space 
between two pilasters, which depends upon 
the same rules as the intercolumniation, more 
especially if both be employed in the same 
building. 

Interpleader. In Iiaw. A bill of inte^ 
pleader, in equity, is filed by a person who is 
under an obHgation or the^ like to one of two 
parties, but cannot ascertain to which of the 
parties he is indebted, and by his bill he calls 
upon the parties to interplead, and settle their 
claiins between themselves, in order that he 
may bear himself harmless in the event of 
the success of either parly. In the common 
law courts, by 1 & 2 Wm. IV, c. 58, relief can 
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be given in some cases against adverse claims 
made on sherifl& and other officers, and persons 
having no interest in the subject of such 
claims, by a judge’s order calling on the third 
party to appear and maintain or relinquish his 
claim. 

Interpolation (Lat. interpolatio). Mathe- 
matically considered, the general problem of 
interpolation may be thus stated: Given a 
number of particular values of a function, to 
find its general value. If the form of the 
function were known, and the data sufficiently 
numerous, the problem would, of course, be 
a perfectl^^ determinate one, and capable 15f 
easy solution. Usually, however, this is not 
the case. 

In Astronomy and Physics, for instance, 
interpolation usually signifies the method of 
finding a mathematical law which will connect 
together a number of observed facts. Thus, 
aupposi% twenty places of a comet have been 
determined by observation j these places are 
said to be interpolated when a curve defined 
by an analytical equation has been found 
which passes through them aB, for by means 
of this curve the place of the comet at any 
intermediate time can be found. According to 
this view of the subject, the problem of inter- 
polation is altogether indeterminate; for an 
infinity of curves of different forms may be 
found which will pass through twenty given 
points ; but in general the circumstances of 
the question impose such restrictions as render 
it determinate. In the instance now given 
we know that the curve must be an ellipse ; 
and as an ellipse cannot be made to pass 
through twenty points taken anyhow, the ques- 
tion resolves itself into this: To find the 
ellipse which will most nearly pass through 
the given points, or represent the given obser- 
vations. Another question now arises, “What 
condition must be fulfilled in order that the 
observations may be represented most nearly ? 
This condition must be determined from other 
considerations. Suppose the condition to be 
that the sum of the squares of the errors of 
observation (that is, of the differences between 
the observed places of the comet and the cor- 
responding places in the orbit to be found) 
shall he a minimum; the problem is now quite 
determinate, though its solution may be suffi- 
ciently difficult and laborious. 

Most frequently the form of the function, 
some of whose particular values are given, is 
assumed to be algebraic, rational, and in- 
tegral ; and the problem of interpolation, geo- 
metrically expressed, resolves itself to finding 
the parabola 

y=Ao+Ai«+AaCi®+ . . . +Aa.,i«®’'^ 

of the highest possible order, which shall pass 
through a given number of points. If n par- 
ticular values are known, we order of this 
parabola will obviously be »— 1, sinee in its 
equation, as above written, there are » constants 
to be determined. When the given valu^ of 
y ixz^,egmdistanti in other words corrwpond to 
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eqmdiflferent values of a?, the calculus of differ- 
ences furnislies at once the req[uired formula 
for interpolation. Taking the first ordinate as 
ordinate axes, and the common difference of 
the successive abscissae as unit, we have 

x(x-l) . . . (x-n + 2) , 

+ 172 . . . («=1) ^ 

where represents the first ordinate, corre- 
sponding to ar=0, and A^o, A Vo . , , the 

successive differences of the given series 

yo.yi»3^2» . . . yn. 

The difference A“yo vanishes, of course, 
in consequence of the assumed form of the 
function y. 

When the ^ven values of p are not equi- 
distant* but correspond to the values 
a^t ... dm of ar, then it is best to assume, 
instead of the above, the equivalent form 
. . . (jc—dn) 

+ A2(ara-<J!i)(^-«3) • - * • * • 

+ An (x-aj)(p:—djt) . . . (x— <a!n-i)i 

which is readily seen to be of the (w— 1)*^ 
degree. Putting a?=u!m, and calling the 
given corresponding value of y, we have ob- 
viously the general formula 

y 


(dm.’~~0'j^ . . . (««— fla)> 

since aH terms except the m*^, which does not 
contain (a?— vanish. 

The value of y, therefore, may be conve- 
niently expressed in the form 

■y (g-a,) . . . 

* n=l 

The method of interpolation by differences 
was first employed by Briggs in the calcula- 
tion of logarithms ; but was afterwards treated 
in a more general way by WaUis, Newton, 
Cotes, Stirling, and others. In the fifth lemma 
of the third book of the Frindpia, Newton has 
given a solution of the problem of determining 
the curve which passes through the extremi- 
ties of any number of ordinates. By modem 
writers the subject is usually treated as a branch 
of the calculus of finite differences. It is dis- 
cussed at length by Laplace in vol. ii. of the 
Mhdnique CUeate, and also in the ThhoHe 
Analytigue des Probabilit&S', by Lagrange, in 
the Journal de VtlooU JPolytechnigue, &c. See 
also the ‘Treatise on Differences and Series’ 
by Sir John BEerschel in the Appendix to the 
English translation of Lacroix’s Differential and 
Integral Gahydus, or vol. iii. of Lacroix’s lai^e 
TreaU&e, or lastly Boole’s useful little TreaUse 
on the Oal&uly^ of Finite Biff&rences, Amongst 
the most recent researches on Interpolation, we 
may mention those of Tchebichef, Piterehowrg 
Acad.Btdl. 16, 1869; Hermite, Chutes Rendus 
t. xlviii. 1860, and Borchardt, Abhand, der 
K. AJcad. der Wissm. zu Berlin, 1860. 
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Interregnum (Lat.). The period between 
the death of one king aud the accession of 
another under the Roman monarchy, which is 
represented as elective ; or under the republic, 
the space of time when there were by some 
accident no curule magistrates who could hold 
the public assemblies of the people (comitia), 
and during which, therefore, an interrex was 
appointed. There can be legally no interreg- 
num in an hereditary monarchy like that of 
England ; hence the reign of Charles II. was 
always computed in legal language as com- 
mencing at the execution of Charles I. 

Xnterrex (Lat.). A person appointed to 
discharge the royal functions during a vacancy 
of the throne. According to their legendary 
history, the Romans first elected an interrex 
after the death of Romulus, and continued the 
custom while the monarchy lasted. The manner 
of their election was said to be this: the senate 
chose ten individuals out of its body, each of 
whom discharged the function of royalty for* 
five days in an order appointed by lot. It 
has been supposed that these ten senators were 
not elected, but were the respective seniors 
of the ten decuries into which the original body 
of patricians was divided, and that this office 
devolved on them by virtue of their rank ; but 
the utter uncertainty of this and other subjects 
in Roman tradition has been pointed out by Sir 
G-. C. Lewis, Credibility of Early Roman Eistory. 
An interrex was also appointed sometimes under 
the republic to preside over elections of magis- 
trates, &c. when the consuls were absent, or 
their election declared void and no dictator had 
been created. 

Interrogatories (Lat. interrogo, 1 gues- 

in). In Law, written questions, proposed to 
witnesses who are to be examined out of court, 
under authority of courts where such examina- 
tion is not directed to be taken vivA voce. In. 
equity pleading, interrogatories may be served 
by the plaintiff upon the defendant to be 
dealt wi^ by him in his answer, and vice 
vers^. Under the Common Law Procedure 
Act, 1854, parties to actions and common law 
had for the first time the power of procuring, 
by means of interrogatories, statements rele- 
vant to the questions at issue. 

Xnterscendent (Lat. inter, and scando, 1 
climb). In Algebra, a term applied by Leibnitz 
to quantities when the exponents of their powers 
are irrational. Such expressions are called 
interscendcnt, as holding a mean as it were 
between algebraic and transcendental quantities. 

Xntersectioxi. (Lat. intersectio, from seco, / 
cul). In Greometry, the meeting or concourse 
of lines and surfaces. The number of inter- 
sections of a plane curve with a right line 
determines the order of that curve, and hence 
it follows that^ in -general, the number of inter- 
sections of two plane curves is equal to the 
product of their orders. The order of a surface 
is the number of real and imaginary intersec- 
tions which it makes with a right line, and hence 
agrees with the order of each of its plane 
sections. As a consequence, the number of 
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points in VHch. three surfaces intersect will he 
equal to the product of their several orders. 
The order of a non-plane curve is determined 
by the number of its intersections with any 
plane, whence it follows that the order of the 
curve in which two surfaces intersect will be 
equal to the product of the orders of the intwr- 
seeting surfaces, and further that the product 
of the orders of a surface and a non-plane 
curve will give the number of their intersec- 
tions. It is on these principles that algebraic 
curves and surfaces are classified. 

Xntertie. In Architecture, a horizontal 
piece of timber framed between two points, in 
order to tie them together ; sometimes this is 
called a cross-hraoe. 

Interval (Lat. intorvallum). In Military 
language, the space between two portions of a 
body of troops in line, as distinguished from 
distance, the space between troops in column. 

Intervai,. In Music, the imaginary distance 
’between two sounds as respects their acuteness 
and granty ; thus, for instance, the imaginary 
distance from C upwards to I) is eallSi the 
interval of a tone ; from C to E the interval of 
a major third ; from C to 0- the interval of a 
fifth, and so on. 

Intervention (Lat. interventio, a cmiing 
between). In Politics, the interposition of one 
state in the domestic affairs of another. The 
right of armed intervention is one of the most 
contested portions of the public law of nations; 
as, although practised frequently enough by 
the more powerful with reference to the weal^ 
it had never been regarded otherwise than as 
a permitted abuse of power until the time of 
the congresses of Vienna, Laybach, &e., when 
it was publicly reco^ised by the leading 
cabinets of Europe. The principle on which 
this supposed right was rested was indeed 
that of self-defence, in suppressing principles 
and practices by the prevalence of which the 
internal peace of the intervening state was 
tiireatened. Such was the ground on which 
France asserted her right to intervene by arms 
in the political affairs of Spain in 1821, which 
led to much discussion, and to the strong 
reprobation of the alleged right on the part of 
British statesmen. The history of Italy from | 
1821 to 1849 afforded little else than a series ' 
of such interv^iions, chiefly on the part of, 
Austria, to prevent the spread of liberal poli- ■ 
ties in portions of the peninsula not under ■ 
her government. The intervention of the ■ 
allied powers between Greece and Turkey in 
1827 was based on motives of humanity. But 
the most remarkable instance of recent time 
was that of Eussia, between the government of 
Austria and Hungary, in 1849 ; for which little 
or no reason could he assigned except the 
possible danger of an insurrection in Poland 
following the achievement of Hungarian inde- 
pendence. Generally speaking, it may be said 
that interventims on the ground of appre- 
hended necessity wiU never cease; but that 
all endeavours to erect them into a branch of 
international law or usage are futile. 
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Intestacy (Lat intestatus, tJmt has made 
no mil). In Law, the condition of a party 
who dies without having made a will. Freehold 
lauds and tenements in which he has an estate 
of inheritance descend to his heir, subject to 
such chiirges as affect real estate; copyhold 
lands of inheritance to the heir, by the custom 
of the manor ; chattels must he distributed 
(subject to debts) by the party who takes out 
letters of administration to the estate and 
effects of the deceased, aceording_ to the pro- 
visions of the Statute of Distributions. 

Intestinallni Intestinal Worms (Lat. 
intestinus, internal). The name by which 
Linnaeus and Cuvier have designated the class 
of animals which infest the interior of other 
animal bodies, and which indicates their most 
common locality, viz. the intestinal tube. 

The knowledge of the intestinal worms, as a 
distinct class of invertebrate animals, is of a 
very late date. In the twelfth edition of the 
Systema NatureB, 1787-8, only eleven species 
of true Entozoa are enumerated, and of these 
only six are placed among the Iniestina — 
Gordius onedine^i^s, AscaHs vcrmicularis, Asr 
cans lumbricoides, Fasciola hejiatica, Fas. in- 
testinalis, and Pas. harhata\ the remaining 
species, viz. Hydra hydatula, Tmnia Solium, 
Teen, vulgans. Ten. lata, and Ten. canina, are 
ranged with the Zoophyta. Bloch’s Treatise 
on the Generation of Intestinal Worms, and 
the succeeding work of Goze, entitled Versiuh 
einer Naturgeschichte der Einqcweidevmrmer 
Thierischer Korper, 1782, added largely to the 
number of the described species, and led to the 
foundation of some accurately defined groups, 
and to better ideas of classification. Tlio 
first clear definition of the intestinal worms 
as a class, and their distribution into a sys- 
tem of orders and geueras, are contained in 
the great work by Budolphi, entitled Ento- 
morum seu Vermium Intestinalium Historia 
Naturalis, 8vo. 1808-10. In this work, Bu- 
dolplii, after dividing the great class Verms 
of JLinnmus into four classes, viz. Mollusca, 
Gymnodvla, Entosoa, and Phytosoa, charae- 
tomes the third class as follows: ‘Entozoa 
ergo elas.sem, aut si mavis ordinem, sistunt 
lieculiarem eoutinentem, aliis m a7iimalibus 
obvia, ociilis mtdis conspmta, nervis earnitia. 
partibus internis dissimilibus instruota.* Of 
the class of animals thus characterised, Bu- 
dolphi enumerates, in a subsequent work, 
Synopsis Entozoorum, 1819, upwards of 1,10<J 
species. At the present time, nearly double 
thut number of Entozoa are known. 

Budolphi distributes the intestinal worms 
into five orders, which are characterised as 
follows : — 

Order I. Nemaioidea (Bound-worms). — Char.: 
Body elongated, rounded, elastic ; an intes- 
tinal canal, with a separate mouth and vent; 
sexes distinct. 

Order II. Aoanthocephala (Hooked-worms). — 
Char,: Body roundish, utricular, elastic; 
head with a retractile proboscis, armed with 
hooks or recurved spines; sexes distinct. 
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Order III. Trematoda (Miike-vorms). — Ghaa?. : 
Body soft, rounded, or flattened; suctorial 
pores ; male and female organs in the same 
individual. 

Order IV. Cestoidea (Tape-worms). — Char. : 
Body elongated, flattened, soft, continuous, 
or articulated ; head either simply labiated, 
or provided with pits {bothria), or suctorious ; 
orifices, either two or four in number ; male 
and female organs in the same individual 
Order V. Cystica (Hydatids). — Char.: Body 
flattened or rounded, continued posteriorly 
into a cyst, which is sometimes 'common to 
many individuals; head provided vrith two 
or four pits, or with four suckers, and with a 
circle of booklets, or with four unarmed or 
uncinated tentacles; sexual organs hitherto 
indiscernible. 

The Entozoa which are included in the last 
four orders of Eudolphi have no distinct in- 
testinal canal ; and Cuvier considered the pre- 
sence of this structure in the Nematoidea of 
Eudolphi of sufficient importance to form the 
character of a primary group, equivalent to all 
the remaining orders combined; and he ob- 
serves that the orders thus distinguished might 
form two classes. 

The first order Cuvier terms Cavifaires; 
and he includes in it not only the Nematoid 
Entozoa, but also the genus JPmtasi&ma of 
Eudolphi, and the Epizoa, or Vers rigidides 
of Lamarck. 

The organisation of the Pmiastomatat which 
were defined, prior to Eudolphi, by Eroelich, 
under the name of lAnguatida, entitles them 
to rank with the highest organised Entozoa 
(^Zoological TraTis. vol. i. p. 381, pi. 41) ; but, 
with respect to the Epizoa, or the external 
Lernjean parasites of fishes, although they agree 
with the Plematoidea and all other Entozoa in 
the absence of distinct respiratoiy organs, yet 
the ciliated natatory extremities which they 
possess in the young state, and the asternal 
ovarian appendages of the adult, are characters 
which raise them above the Entozoa, and indi- 
cate their intimate relations with the Siphono- 
stomous Crustaceans. 

Professor Owen has, therefore, combined the 
Ucmatoidea of Eudolphi with the genera 
Linguatula, Porocephalus, and Syngamus^ &e., 
which, under the habit of Cestoid or Trematode 
worms, mask a higher grade of organisation, 
to form a class under the name of Co&lelmintha. 
This class already embraces the types of three 
different orders, of which one is formed by the 
Nematoidea of Eudolphi; and a second has 
been estabHsbed by Biesing, for the lAnguatuda^ 
and other congeneric species, under the name 
of Acanthotheca. The remarkable organisation 
of the genus Syngamtus, as described by Siebold, 
clearly indicates the type of a third order of 
CcBLBLMiNTHA [see that word]. 

The four orders of intestinal worms which 
have no distinct intestine, but in which the 
digestive ftinction is carried on in blind canals, 
excavated in the parenchymatous substance of 
the body, Cuvier combines into a group, which 
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he terms Vers intesUnaux ^ar&nchymatenix^ and 
for which Prof. Owen has proposed the name 
of Stebelmintha [see that word]. 

This group Cuvier subdivides ^into three 
families, or orders ; the first corresponding to 
the Acanthoce^hala of Eudolphi, the second to 
the Trematoda, and the third being equivalent 
to the Cestoidea and Cystica combined; with 
the exception of the genus lAgvla of Bloch, of 
which Cuvier makes a fourth order, restrict- 
ing to it the application of Eudolphi's term 
Cestoidea. To this distinction it must be ob- 
jected that the passage from the T<mi<s to the 
lAgulce is rendered very gradual by the traces 
of bothria and of generative organs, which 
make their appearance in the higher organised 
lAgvlee which infest the intestines of certain 
aquatic birds, and respecting which Eudolphi 
hazarded the hypothesis, viz. that these species 
are actually the more simple Ligules of fishes, 
developed into a higher grade of organisation 
by virtue of the warmth and abundant nutriment 
which they enjoy in the intestines of the birds 
that have swallowed the fishes so infested. 
Such migrations have since been experiment- 
ally proved in regard to many Intestinalia; 
especially in reference to the Cystica^ Eud., 
which become Cestoidea when introduced into 
other animals, as, e. g„ from the flesh of prey 
into the gut of the devourer. The Cystica are, 
in fact, incompletely developed Cestoidea. 

Thus the intestinal worms, as at present 
known, form two classes, each divisible into 
three orders. 

Class I. CCBEHLMrSrTHA. 

Order 1. Nematoidea . — ^Ex. : FUariamedinmsis, 
Ml. ocidi, Fil. hronchialis, Ascaris Iwnhri- 
coideSj Asc. vermicularis, Trichooephodus 
dispar^ Sjoirojotera hominis, Strmigylus 
gigas. Strong, spiniger : the Trichina 
spiralis is a larval Nematoid, which ac- 
quires fully developed sexual organs when 
received into the intestinal canal, whence 
the progeny migrate to the muscular 
tissue. 

Order 2. Aojznthotheca . — ^Ex.: Idnguatida tesni- 
ddes. 

Order 3. Syngamoidea.-^'Es .. : Syngamus tra~ 
ohealis. 

Class II. Stebelmesttha. 

Order 1. Aca'athoGephala.—^Fix..\ Echinorhyn'- 
ohus gigas. 

Order 2. Trematoda . — ^Ex.: jpistomahepaticum^ 
Polystoma pinguioola, Planaria. 

Order 3. T<mwidea . — ^Ex. : JBothriocephalus 
lotus, Tcmia Soliwn.'. the Cysticercus eel^ 
lulosee and Fhhinoooocm hominis are larval 
states. 

The examples quoted are species which in- 
fest man, with the exception of Planaria and 
allied Turhellaria, Ehr., and of the orders 
Acanthotheca, Syngamoidea, and Acanthoce- 
phala, which have no representatives among 
the human internal parasites. Por the parts 
of the body which these* latter infest, the reader 
is referred to Entozoa. 
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Xntestme (Lat. intestinus, internal). The 
convoluted raembranons and muscular tube ex- 
tending from the pylorus to the anus. It is 
distinguished, in the human subject, into small ' 
and large intestines : the former including the 
duodenum, the and the ileum', the 

latter the cceoum, colon, and rectum. The small 
intestines have internal membranous folds, 
called nalmlm conniventes ', the large have 
three parallel muscular bands upon their surface. 
The intestines admit of separation into three 
coats : the external, membranous orperitonseal ; 
the middle coat, muscular ; and the inner one, 
villous. They are attached to the body by the 
mesentery. The structure of the intestinal 
canal in different animals is adapted to its re- 
quired functions, dependent upon the nature 
of their food and other circumstances. Of these 
peculiarities the principal are adverted to under 
the titles of the animals in which they occur. 

Intonation (Lat. in, and tonus, a tone). In 
Music, the act of sounding, with the voice or an 
instrument, the consecutive notes of the scale, 
or in any other given intervals. To do this 
correctly is the :&st qualification of a good 
singer. It is scarcely practicable without the 
assistance of a good ear, as well as a refer- 
ence to some common idea, such as the key or 
mode wherein a piece is written. From the word 
tone, sometimes used in a sense almost identical 
with that of the word has its origin. 

Xntrados (Fr,). The lower line of an arch ; 
the outer or upper line being known by the name 
of the eatrados, [Akch.] 

XntraasitlTe (Lat. intransitivus, from in, 
neg., and transeo, Tpass over). In Grammar, 
a word used to denote verbs expressive of 
actions of which the effects do not pass over 
to an object, as I VioXk, 1 sleep. 

Xntrenoliineiit. In Eortification, a general 
t^rm, denoting a ditch or trench with a parapet, 
for purposes of defence. 

Intrinsic Squation (Lat. intrinsecus, vnth- 
in). The name proposed by Dr. Whewell in the 
Cambridge PM. Trans, vol. viii. for the equation 
which expresses the relation that exists between 
the length s of the axe of a curve, and the angle 
^ through which the tangent turns as its point 
of contact describes that arc. Thus if we 
suppose /(^) to vanish with its argument 
then tie intrinsic equation of a curve will have 
the form «=*/(4>). This granted, 

will obviously be the expression for the radius 
of curvature, and the intrinsic equation of its 
evolute will be fii=/'(^)— /'(O)- [Evoxute,] 
The rectangular Cartesian equation of the curve 
is easily deduced from its intrinsic one. If 
both equations he referred to the same origin, 
and the initial tangent be taken as al;scissa 
axis, we have 

=r cos * ra/' ( jp ) COB ^ d<p 

and 

eiD.<pdf; 
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whence, by integration, wo obtain two equations 
of the form 

sess‘F(^,a) and g='F(<p,b), 

from which by eliminating <p, the required 
equation, involving two arbitrary constants a 
and b, results. 

The intrinsic equation of a. curve may he 
advantageously employed in many enquiries, 
amongst which may he mentioned those rela- 
tive to the successive involutes of a plane curve. 
[Involute.] 

Xntroit (Lat. introitus, entrg). In Eccle- 
siastical Antiquities, the verses chanted or re- 
peated at the first entering of the congregation 
into the church ; a custom as old as the fourth 
century; called ingressa in the Ambrosian 
Ritual. (Palmer, Origines Liturgicee, ii. 19.) 

Xntrorse (Lat. introrsum, inwards). In 
Botan;;^, a term used in describing the direction 
of bodies to denote their being turned towards 
the axis to which they appertain ; thus, in most 
plants the anthers axe introrse, being turned 
towards the style, 

Xutrnslon (Lat. intrudo, / tTirusi upon). 
In Law, a species of injury to freehold property. 
It arises when a stranger intrudes between the 
death of tenant for life or years and the entry 
of the heir of a remainder-man or reversioner 
expectant on the estate for life or years, who 
had died previous to the decease of such tenant 
for life or years. Writ of entry on intrusion 
was a special remedy for this injury, which 
having become obsolete was ultimately abo- 
lished by stat. 3 & 4 Wm. IV. e. 27. 

Xatultlon (Lat. intueor, I loch into). In 
Philosophy, any act of the mind by which a 
truth is immediately perceived, and as it were 
hehdd, without any previous process of analysis 
or ratiocination. Such, according to Kant, are 
the fundamental propositions of geometry; 
as that *two straight lines cannot inclose a 
space,’ &c. 

Xntus-susceptlon (Lat. intus, wiiKin, and 
suseeptio, a receiving). In Anatomy, a term 
applied to the folding or passing of one portion 
of the intestinal canal into another. 

Xnula (Lat.). The Elecampane, long culti- 
vated in herb-gardens, is the 1. Helenium of 
botanists. It is a tall perennial herb, with 
large yellow composite flower-heads. Its root 
has an aromatic camphor-like taste, due to the 
presence of hdmin, and contains also a quantity 
of starchy matter called inuHn. Elecampane 
was at one time much used as an aromatic 
tonic and stimulant. 

Xnnlin. An amylaceous substance contained 
in elecampane root. It differs from common 
starch in being rendered brown, instead of 
blue, by iodine. 

Inundatioii (Lat. inimdatio, from unda, a 
wave). In Agriculture, lands which are over- 
flowed by water from natural causes uncon- 
trolled by art, axe said to be inundated : when 
in consequence of the exercise of art and skiU, 
the result is termed irrigation. 

Inundation* In Military Engineering, the 
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flooding a portion of country with a view to its 
defence, by rendering it impassable for an 
enemy. This is an important elem^t in the 
defence of fortresses. 

Invalids (Lat. invalidus, weaJc). Those 
soldiers or sailors who, either on account of 
wounds or length of service, are admitt^ 
into hospitals, and there maintained at the 


results on applying the operations y f as 
do! ay 

they do under the application of the operations 
symbolised respectively by 


da, da^ da^ 


public expense. The practice of making pro- 
vision for soldiers worn out or disabled in the 
public service dates from high antiquity, and 
the veterans of the Roman legions were often 
rewarded with grants of land. But such re- 
wards emanated more from individual power 
or favour than from any general or established 
principles of benevolence. In modern times 
there is no civilised country without institu- 
tions for the maintenance of invalids ; but the 



[CovAniAurT.] In the case of invariants the 
two former, and hence the two latter, results 
are manifestly zero. In his later researches, in 
fact, Prof. Cayley has defined an invariant as 
any function whieh is reduced to zero by each 
of the operations which, in the case of the 
original quantic, are tantamount to 


most magnificeut are the Greenwich and Chelsea ^ ^ 

hospitals in England, and in France the !H6tel . . . 

des Invalides. ” 


Invariable Plane. [Rotation.] 
Invariant. Any function of the coefficients 
of a system of quantics is said to be an invariant 
of tliat system when it is equal, to a. factor 
to the function derived in a similar manner 
from the linearly transformed system of quali- 
ties. [CovABiANT and Concomitant.] The fac- 
tor referred to is always a power of the modulus 
of transformation, and may be supposed equal 
to unity, in which ease the transformation is 
said to be unimodular. [Linear Transfoema- 
TioN,] Thus the residiani of a system of 
equations is an invariant of that system, as may 
be seen ^ priori, inasmuch as the said resultant 
equated to zero expresses the condition that 
the equations should he satisfied by a certain 
set of values of the variables, and this property 
is obviously unaffected by linear transformation. 
Again, the discriminant of a quantic is neces- 
sarily an invariant, by the very nature of its 
formation. [Discriminant.] Of the many 
invariants of a quantic, a certain number are 
said to be independent \ all others being ex- 
pressible as rational integral functions of them. 
Thus, the binary quartic («<„ ^s, 

as Sylvester and 'Cayley have shown (FhU. 
May. April 1853, and PM. Trans. 1855), has 
the two independent invariants 

J ~ a^a^a^ + — ttgUg*— a^a-^ — 

respectively called, for manifest reasons, the 
quadrinvariant and cichinmriant of the binary 
quartic. All other invariants of binary quartics 
can be expressed as rational functions of I and 
J ; for instance, the discriminant, which is a 
sextinvaHant, has the value I®— 27J*. The 

sum of the suffixes of each term of either of 
the above invariants is visibly constant. This 
is a genefal property in virtue of which, and of 
certain differenttal equations which every m- 
variant i^isfies, any snch function may easily 
be written down. The differential equations 
here referred to arise from the property whieh 
invariants, in common with covariants and 
the quantic itself, possess of giving the same 
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For further information on this very important 
subject, the researches of Cayley, Sylvester and 
others in the modern mathematicul journals 
must be consulted; as an intibduction to 
the subject, the Lessons on the Higher Algebra 
by Dr. Salmon will be found very useful. It 
maybe here added that in geometrical appli- 
cations, invariants equated to zero generally 
express the conditions under which a curve or 
surface will possess some permanent singularity, 
unaffected by the choice of axes, such as a 
double point, a conical point, and so forth. 
For instance, the discriminant 

<*» /» e I 
f,b,d\ 
e, d,c\ 

of the ternary quadric (a, 5, o, dye,f,'^x,yi ei)\ 
when equated to zero, expresses the condition 
tiiat the conic represented by the latter breaks 
up into two right lines. 

Xnvatlantlve Operation. An operation 
performed on a system of quantics, the result 
of which, affcqr linear transformation of the 
variables which it may contain, is equal, to a 
factor pris, to the result of the application 
of the same operation to the similarly trans- 
formed system. Thus it can be shown that the 
operations 

Add 
Wx dy^ de ‘ 

are eontragredient to x^ y, g . . . that is to say, ^ 
if fhe latter are replaced by linear functions ' 
of themselves, the former must be replaced by 
the opposite or reciprocal linear functions of 
themselves ; whence it follows that if 

F(f,»?, f . . .) 

be any contravariant of a quantic, 

di ± \ 

dx* dg* ’ / 

will be an invariantive operation-symbol, and, 
^nf.AWliTig tq the order of the contravariant, 
the result of operating upon the quantic with' 
R * 
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the symbol under consideration -will yield a 
covariant or an invariant. [Covabiant ; Oon- 
TBAVABIANT J INVARIANT.] 

Invasion (Lat. invado, I enter). The 
hostile advance of an army into an enemy’s 
country. 

Invention (Lat. inventio, feom invenio, to 
find). In the Pine Arts, the choice and pro- 
duction of such objects as are proper to enter 
into the composition of a -work of art. * Strictly 
speaking,’ says Sir Joshua Eeyuolds, ‘invention 
is little more than a new eomhination of those 
images which have been previously gathered 
and deposited in 'the memory; notMng can 
come of nothing : he who has laid np no mate- 
rials can produce no combinations.’ 

Invention of the Cross. A festival 
celebrated, May 3, in the Roman Catholic 
church, in honour of the finding of what was 
said to he the true Cross. The search was 
instituted hy order of Helena, mother of the 
emperor Constantine, a.d. 316 ; and the cross, 
according to St. Cyril, was found among the 
ruins of Mount Calvary. 

XnventiTry. A catalogue of movable 
goods, as of furniture, or the like. 

Inverse Functions. The results of the 
performance upon the same subjects of Inverse 
Operations. 

Inverse Method of Fluxions. The 


A;B=4:aopA;B=l;b 

a h 

tliat is to say, when the ratio of A to B is the 
reciprocal of that of a to 5, or, otherwise ex 
pressed, is equal to the ratio of the reciprocals 
of a and b. 

Inversion (Lat. inversio). In Geometry, 
a peculiar method of transformation. Two 
points, yjjp', are said to be inverse to each other, 
) relative to a fixed point {or^in) A, and a given 
\ fundamental quadric curve or surface (F), when 
' they constitute a pair of conjugate points with 
respect to the latter, that is to say when the 
polar of one passes through the other, and when 
they are likewise collinear with A. Two curves, 
or surfaces, are said to be inverse to each other, 
when every point of the one has its inverse on 
the other. 

Ordinarily, the fundamental curve (or sur- 
face) (F) is a circle (or sphere) whose centre 
I coincides with the origin A. In this ease the 
! distances of inverse points from the origin are 
connected by the very simple relation A.p .A.^* 
where k is the radius of the circle (or 
sphere) of inversion (F). Hence, metrical pro- 
perties may be transformed by the simple 
formula 

* Ap.Aq 


method of finding thQ fluents of given fluxioual 
expressions. It is the same with the integral 
calculus. 

Inverse Metbod of Tangents. The 

method of finding the curve whose tangents are 
lines drawn according to some given law. The 
tangents to a given curve can be found by the 
differential calculus, whereas to find the curve 
which has given tangents requires the aid of 
the integral calculus. The two methods, there- 
fore, are inverse to one another. A simple 
example of a problem of this nature is to find the 
curve upon whose tangents two fixed right lines 
intercept equal segments ; for instance, the curve 
to which a ladder reared against a vertical wall 
is always tangential. The determination of the 
caustic by reflection or refraction from a given 
curve is also effected by this method. 

Inverse Operations. In Mathematics, 
two operations are said to be inverse one of the 
other, when their successive performance on 
any subject leaves the latter unchanged; in 
other words, when the one destroys the effect of 
the other. Addition and subtraction, multi- 
plication and division, involution and evolution, 
integration and differentiation, are, severally, 
examples of inverse operations. If ^ denote 
any operation whatever, the symbol for the 
inverse operation would be and the two 
would he so related that 4> [^”^(^)] 

Inverse Proportion. In Arithmetic and 
Algebra, two quantities are said to be inversely 
proportional to two others with which they are 
respectively associated when the first is to the 
second as the associate of the second is to that 
of the first. Thus A and B are inversely 
proportional to a and h when 
242 


where p,^ \ S', f are any two pairs of inverse 
points. It may readily be shown that the in- 
verse of a right line (or plane) is a circle (or 
sphere) through the origin, and vice versd; 
and further, that the inverse of every circle (or 
sphere)' which does not pass through the origin 
is itself a circle (or sphere). Moreover, if any 
two curves whatever intersect at a point p, 
their two inverse curves will intersect at the 
inverse point pf in such a manner that the 
angles formed at p and p* will be equal to one 
another. 

A plane figure and its stereographic pro- 
jection, as is well known, possess the pro- 
perty just mentioned. [Pro-tection.] They 
constitute, in fact, a pair of inverse figures. 
Hipparchus, therefore, may he said to have 
first, employed inversion. As a geometrical 
method, however, inversion is of recent date. 
Steiner, in his GeomctriscM Qestalter, and 
Magnus in Crelle’s Journal, vol. viii., studied 
in 1832 s. method of transformation of which 
invasion is a particular case. Plucker, in 
1834 (Crelle’s Journal, vol. xi.), established its 
descriptive^ properties; and Bellavitis, in 1836, 
developed its properties in ihB Memoirs 

of the Lombardo- Venetian Aeademp. In Eng- 
land the method was first published (as new) 
by Mr. Stubbs in the Philosophical Magaeine for 
1843. Prof. W. Thompson applied it in 1846, 
in his ‘ Theory of Electrical Images’ ( Cambridge 
and Dublin Mathematical Journal), and was 
followed hy Liouville, who published an elabo- 
rate memoir on the subject in his Journal 
Mathkmatig^s for 1847. The method of in- 
version which has been universally employed 
for the last ten years may be appropriately 
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termed ayolical (or sjpliericar), and the more 
general method above defined may be distin- 
^ished as quadric inversion. {Free, of Royal 
Society, March 1865.) There are stiU more 
general methods of inversion in which the fun- 
damental quadric is replaced by a curve (or 
surface) of any order whatever ; but these have 
been little studied. 

Invebsion. In Music, the interchange of 
place between two notes of an interval ; that 
is, placing the lower note an octave higher, or 
the higher note an octave lower. 

Inversion. In Rhetoric and Philology, the 
transposition of words out of their natural 
order. Every language has a customary ar- 
rangement of its own to regulate the order of 
succession in which words forming part of the 
same sentence, member, or proposition foEow 
each other. On the other hand, there is un- 


j languages, in which the article follows instead 
' of preceding the noun. 

Invertebrata (Lat. in, priv., vertebra, a 
joint of the backbone). The animals which 
are devoid of vertebrae, or of an internal bony 
skeleton, and which include the Molluscous, 
Articulate, and Radiate subkingdoms of Ani- 
maJi^ in Cuvier’s system. Lamarck’s primary 
division of the animal kingdom into Vertebmta 
and Invertebrata corresponds with that pro- 
posed by Aristotle into Enaima and Anaima. 
It is, however, subject to the objection which 
applies to most of the Dichotomous systems 
in Zoology ; namely, that the two members of 
the division are not equivalent to each other. 
The Invertebrata, for example, contain three 
if not four primary divisions of the animal 
kingdom, each of which is equivalent to the 
Vertebrata, 


doubtedly a natural or philosophical order of 
words following each other in the same ana- 
lytical succession in which ideas present them- 
selves to the mind, varied occasionally by that 
produced by the succession of sentiments or 
emotions ; and as in every language many 
customary plirases, if not the general arrange- 
ment of the words, are contrary to this primi- 
tive order, every language has customary in- 
versions of its own. Deviations from the 


Inverted Arch. In Architecture, one 
wherein the lowest stone, or brick, is the 

used in foundations, ^ '^y "jd 

to _ distribute the 

weight of partieu- .£ j 

lar points, such as A, A, A, over the whole of 
the foundations ; and hence its employment is 
frequently of the greatest importance in con- 
structive architecture. 


customary order of words are more commonly 
called trampoaitiom \ but each word has, of 
course, a relative and somewhat arbitrary sig- 
nification. As an instance of ordinary inver- 
sion, it may be observed that, according to the 
metaphysical or analytical order, the subject 
of a proposition precedes the predicate, being 
the first idea which presents itself to the mind. 
Thus, in the construction of a sentence con- 
taining a proposition [Loorc], ‘ Solon is wise,* 
or ‘Alexander reigns,’ we habitually foEow 
the order of nature. But when a substantive 
and adjective in connection form part of a 
sentence, i. e. a subject or predicate, or a part 
of either, the substantive is that which seems 
naturaEy to present itself first to the mind; 
whereas in most modern languages it foEows 
the adjective, while in the Greek and Latin its 
ordinary although not its necessary place was 
before it: ‘Who is a wise man?’ — ‘ Vir bonus 


Investiture (Lat vestis, a garment). In 
Feudal Law, the dehvery of a fief by a lord to 
his vassal, accompanied by peculiar ceremonies. 
[Fbtoai System.] The investiture of a bishop 
was, properly speaking, his endowment with 
the fiefs and temporalties of the see. Hence 
it became a subject of contest between the 
popes and emperors, and one of the principal 
grounds of the great quarrel of Guelfs and 
GhiheEines. It was conceded by the emperors 
to the Roman see in 1122; but the question 
was ended by a substantial compromise, which 
left the nomination in reality in the hands of 
the temporal prince. (Hallam’a Middle Ages ; 
Baumer’s History of the Hohmstaujfen ; Giese- 
ler’s Tecat-booJc'bf Ecclesiastical History ; Mos- 
heim’s EeoUsiastiGal History.) 

Investment of a Fortress. The en- 
closure of a fortress on every side with troops, 
aE the avenues to it being occupied, so as to 


est quis?’ ‘The end of a long silence.’ — 
‘ SEentii diuturni finis.’ It is in general to be 
observed, that modern languages admit of trans- 
position far less readily than the ancient; but 
there are considerable dijGferences in this respect 
between modern languages themselves. German 
admits much latitude, French very Ettle. In 
our own language we are frequently able to 
vary the analytical order by following what 
may be termed the order of emotion, where a 
French writer could not do so. Thus in the 
proposition ‘ Great is Diana of the Ephesians,’ 
it would be impossible, in French, to give the 
force which is added to the expression by the 
transposition of the predicate to the beginning 
without violating the habitual rules of con- 
struction. A similar instance of inversion is 
to be found in the Swedish and some kindred 
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prevent the garrison receiving supplies, or 
communicating with other troops. This is the 
first step necessary in a siege. 

Invocation (Lat. invocatio, from invoco, I 
eaU upon). In Literature, signifies, in a general 
sense, an address, at the commencement of a 
poem, to the Muses or some_ other Being sup- 
posed to be capable of giving inspiration. 
Among the most beautiful invocations must 
be re^oned that which precedes the long 
catalogue of ehieftains in the second book of 
the lUad. The extreme solemnity of this in- 
vocation, and the extraordinary richness of 
imagery with which it is introduced, are among 
the strongest arguments for the oral transmis- 
sion of the Homeric poems during a long series 
of ages. (Gladstone, Hormr and the Homeric 
Age i 246.) 



INVOCATION OF SAINTS 
Invocation of Saints. In Theology.' 
According to Protestant 'writers, the veneration 
of saints and martyrs increased rapidly through- 
out the fourth century ; but their invocation as 
intercessors -with the Pmnity did not generally 
commence much before the fifth. The fol- 
lowers of Origen are said to have been tiie 
iirst ‘who apostrophised the martyrs in their 
sermons, and besought their intercession.’ 
Prayers for the saints among other departed 
spirits were discontinued about the fifth cen- 
tury, on the principle laid down by Saint 
Augustine, ‘Injuria est pro martyre orare, 
cujus nos debemus orationibus eommendari,’ 
[mA-UTYjas ; Saints.] 

invoice (connected by Mr. Wedgwood with 
Ital. awiso, Pr. avis, a notice). A list or 
account of goo(^ or merchandise sent by mer- 
chants to theie correspondents at home or 
abroad, in which the peculiar marks of each 
package, with their value, customs, provision, 
charges, and other particulars, are set forth. 
{Goinmercial Dictionary.) 

Involucelluxn. In Botany, the secondary 
iuvolucruxn surrounding one of the umbeUules 
of an umbelliferous flower, or the florets of a 
capitulum. 

Involucnun (Lat. a wraj^pcr^ In Botany, 
a term applied to a ring or rings of bracts 
surrounding one or many flowers ; also in de- 
scribing ferns to denote the covering membrane 
which developes from beneath the sori ; and in 
describing EgmsetaceeB^ to denote the cases of 
reproductive organs. 

involute (Lat, involutus, part, of in- 
volve, Z roU or entorcjp). In Botany, 

when the edges of any organ are rolled in- 
wards on ea^ side, ^as occurs in' the leaf of 
the apple. 

Imvolutb. In G-eometry, the curve traced 
by any point of a flexible and inextensibL 
string when the latter is unwrapped, under 
tension, from a given curve ; in other words, 
the involute of a curve is the locus of a point in 
a right line which rolls, -without sliding, over a 
given curve. This definition applies manifestly 
to the involutes of non-plane as well as of 
plane curves. The involute of every curve is 
an orthogonal trajectory of its several tangents, 
in fact a line of curvature on the developable 
osoulatrix of that curve. An involute of j 
non-plane curve may be plane or non-plane . 
those of a plane curve, however, are aB plane! 
The curve by unwrapping which a senes of 
involutes is obtained, is said to be their 
common evolute, and any two involutes of a 
curve constitute a pair of ’parallel curves, their 
corresponding tangents being parallel, and their 
corresponding points, situated on the same 
normal, being equidistant. 

The problem of finding the general equation 
of the involutes of a curve is a particular case 
of the problem of trajectories, and requires tbe 
aid of the integral calculus ; it is discussed in 
all good text-books. This problem is con- 
siderably simplified when one involute is given j 
it becomes identical then with the problem 
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>f finding the parallel curves to the given in- 
volute. 

The involute of an involute is called the 
econd involute of the curve, the involute of 
»his second is a third, and by proceeding in the 
lame manner a whole series of involutes may 
be obtained. The properties of such a series 
have been little investigated. "With respect to 
a series of plane evolutes, however, we are in 
possession of a remarkable theorem due in the 
first instance to John Bernoulli, but afterwards 
generalised by Euler {Nov. Comm. Petrop. 
1764) ; aceordLig to this theorem the ultimate 
involute of every curve is an epicycloid,. De- 
monstrations of this theorem have been given 
also by Poisson (Jour, de VEcole Polyteehnique, 
cab. 18), Legen^e {Eaerdees du Calcid lnU-> 
gral, t. ii.), Whewell {Cantbridge Phil. Trans. 
voL viii.), and Puiseux (LiouviUe, t. ix.). The 
theorem is also considered in Salmon’s Higher 
Plane Curves, It should be observed, too, that 
the evolution of each involute is, in the above 
theorem, supposed to commence at the extre- 
mity corresponding to the termination of the 
preceding evolution. If the opposite method 
were pursued, and each evolution commenced 
at the extremity corresponding to the com- 
mencement of the preceding one, then the 
rectilineal tail of each involute being of the 
same length, the ultimate involute would be an 
arc of a logarithmic or equiangular spiral. 
(Dr. Whewell’s Memoir; Boole’s Differential 
J^uations^ p. 269.) 

Involute of the Circle. The curve traced 
by the free extremity of a string as the latter 
is 'wrap;^ed round a circle. The centre of the 
eirde being the pole, and the radius («) to the 
point where the wrapping ends being the 
polar axis, the equation of the involute in 
question is 

a9 + o cos - 

T 

The first positive pedal of the involute is the 
spiral of Archimedes ; its reciprocal is the 
hyperbolic spiral, which is the inverse of that 
of Archimedes. PPedax.] 

Involution. In Arithmetic, the successive 
multiplication of a number by itself. The 
result of 1 such successive multiplications is 
called the n^^ power of the number. The number 
n is called the index or exponent of the power, 
since it indicates of how many equal fiaetois 
the product or power consists. The power 
of a quantity a is denoted by the symbol 
thxis It is evident, therefore, that 

a«,a*‘=a«+“. This is the simplest exprestion 
of the index Icm, common to many operations 
besides that of involution. Evolution, or the 
extraction of roots, is the operation inverse to 
involution, 

Xnvolutloin of Point* or of Ragr*. 

When two rows of points are so related that 
each point of the first determines a single 
point of the second, whilst each point of the 
latter determines n definite points of the former, 
the first series is said to form an involution of 
the n^ order. If o represent any origin in 
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the first line, and a any point of the invojution, 
the latter may also he defined by an etjnation 
of the form 

Ti • OCh "t* t 0(L • Ajj *t" ^ (ifc • OCL 

"where . . A, . . are constant co- 

efficients, and \ a Tariable parameter, which 
individualises each group of « points. Thus, 
if A =s 0 and B = 0 be the Cartesian equations of 
two curves of the order, the pencil of curves 
represented by A + A. B = 0 will cut the abscissa 
axis, or any Hue in the plane, in a system of 
points forming an involution of the order. 
Involutions of the second order have been 
hitherto almost exclusively studied ; their pro- 
perties are considered in Salmon’s Como Sec- 
tions, in Mulcahy’s Principles of Modem Gteo- 
metry, and in Townsend’s Chapters on Modem 
Geometry. The above generalised definition 
was given by De Jonquiferes, and probably sug- 
gested by the analogous definition of a quadra- 
tic involution first given by Chasles, Comptes 
Bendm, Bee. 24, 1855. 

An involution of the first order is, of course, 
a simple series of points, and any involution 
whatever is manitfestly determined by two 
groups. In general there are 2 (w— 1) of these 
groups which contain two coincident points; 
these are the double points or/<?c«of the involu- 
tion. They are found, of course, by equating 
to zero the discriminant of the preceding equa- 
tion, which discriminant is well known to be of 
the 2 (w— !)**» de^ee in A. [DiscniMiNAiirT.] 
The group which Includes the point at infinily 
amongst its constituents is called the cmtral 
group; each of its points is characterised by 
the property that the product of its distances 
from the n points of any other group is inva- 
riable. Thus, in an involution of zhe second 
order, if o denote the point whose conjugate is 
at infinity, and Oii the two points which con- 
stitute any other group, 0% . O^a «= const. From 
this it follows at once that an involution of the 
second order results from two homographic rows 
of points so superposed that the point of each 
row which corresponds to infinity on the other 
coincides with one and the same centred point o. 
[Homoobaphic.] It is obvious, too, that in an 
involution of the second order the anharmonic 
ratio of any four points is equal to that of their 
four conjugates. If in any involution whatever, 
the harmonic centre he taken, with respect to 
any pole, of the points of each ^up, a row 
of points win he obtained which will be 
homc^aphie with any similar row of centres 
taken with respect to a different pole. The 
anharaionic ratio, therefore, of the harmonic 
centres, of the first order, of any four groups 
is invariable, no matter wbat pole may be 
chosen. This ratio is called the anharmonic 
ratio of the fowr groups^, and if these groups 
correspond to the values Ag As A^ of the 
parameter A, the ratio is expressed by 

Ai— A s . Ai— A4 

Aa •— A3 Ag — A4 
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Two- involutions of the orders m and «, respec- 
tively, are said to be homographic when the 
harmonic centres, with respect to any pole, of 
the groups of the one, and the harmonic centres, 
with respect to the same or any other pole, of 
the ^oups of the other, form two homo- 
graphic rows of points. It follows, then, firom 
the above definitions that the groups of two 
homographic involutions correspond anharmoni- 
cdly ; that is to say, the anharmonic ratio of 
any four groups of the one is equal to that of 
the corresponding ^oups of the other. When 
two homographic involutions of the orders m 
and n are superposed, there are in general m+n 
oomTnon points, that is to say points with each 
of which coincide constituents of corresponding 
groups. Two superposed involutions of the 
same order, higher than the second, hare not 
in general a common group ,* they can never, of 
coimse, have two common groups. Two super- 
posed quadratic involutions, however, have in 
general a common group. 

The rays of a plane pencil' are also said to 
form an involution of the order when they 
intersect any transversal in an involution of 
points of that order. 

Zo (Gt. In Greek IMythology, this 

my^cal being is the subject of a very large 
variety of legends. According to one of the 
most popular versions, she was a daughter of 
Inaehus, king of Argos. The love of Zeus for 
this maiden roused, as in other myths, the 
jealousy of Hera, who transfbrmed lo into a 
heifer, and placed her in the charge of Argos 
Panoptes. This guardian was slain by Hermes, 
who was thence called Argeiphontes, or the 
Slayer of Ar^s. Hera then sent a gadfiy , which 
stung the heifer and drove her in madness over 
the earth. Thus began those wanderings of lo 
which .Eschylus has sketched in his drama of 
Prometheus Chained, The tale of lo is thus 
connected with the legend of Epaphus, the 
c^-god (identified by Herodotus with the 

yptian Apis), and also with the myths of 

uades, of whom, according to the prophecy 
of Prometheus, she was to he an ancestor. 

Xodates. .Salts of the iodic acid. 

Zodfne (Gr. It&Sm, violet-coloured). A sub- 
stance discovered in 1812 by M. Courtois of 
Pams. In this country it is usually prepared 
from kelp, which is lixiviated with water ; and, 
when the crystallisahle salts have been sepa- 
rated, the mother liquors are mixed -with sul- 
phuric acid and black oxide of manganese. On 
the application of heat the iodine rises in the 
form of a dense violet-coloured vapour, which by 
condensation forms steel-grey crystals looking 
like micaceous iron. The specific gravity of 
iodine is between 4 and 5 ; when 6^ it foses 
at 227°, and boils and evaporates in purple 
Aimes at 346°. "When heated with water it 
distils over at tem;^eratures below 212°. The 
specific gravity of its vapour is about 8*7, so 
that 100 cubic inches would weigh nearly* 
270 grains. Iodine belongs tp the electro- 
ne^tive supporters of combustion. It has an 
acrid taste, and a peculiar odour somewhat like 
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that of chlorine. It is an irritant poison ; hut is about nine diameters, and the "base varies 
in small doses, and cautiously administered, it in different examples. ’When a pedestal 

has occasionally been of great service ’in cer- is used, it is some- 
tain forms of glandular disease. It is very higher, and 

sparingly soluble in water, of which it requires ornamented, 

7,000 parts for its solution ; the colour of the than the Doric pe- 
solution is brown: it dissolves copiously in destal. The Greeks 
alcohol and in ether, and forms dark-brown nsually made the en- 
liquids. It possesses strong powers of com- tablature of this 
hination, forming, with the metals, a class of order very simple j 
compounds called iodides ; with oxygen it forms the architrave has 
the iodio aoid^ and perhaps one or more oxides, two fasciee, the frieze 
Combined with hydrogen, it forms the hydrir is plain, and the 
odia add. Its equivalent number is 126, and cornice of few sub- 
that of the hydnodic acid 127. Starch is a divisions; but the 
characteristic test of the presence of free iodine, modem Ionic has 
forming with it a compound of a deep blue seldom less than 
colour. It is so delicate that a solution of three fiseiseinthear- 
starch dropped into water containing less than ehitrave j the frieze 
a 400,000th part of iodine, is tinged bine by is often cushioned, 
it ; but the solutions must be cold, for the blue and the cornice is 
compound disappears in hot water. The great deeper and not un- 
consumption of iodine is in medicine; it is frequently modil- 
ehiefly employed in the form of iodide of potas- lioned, its profile 
sium, which is obtained by dissolving iodine being much varied. The dentil is also niueh 
in a solution of pure potash, evaporating to used in the bed mouldings. The shaft is cut 
dryness, and fusing the residue. into twenty-four flutes, separated by fill el a. 

Xodite. Native iodide of silver. It occurs Some of the most celebrated exnmph'S of tlio 
in hexagonal crystals, and in thin plates of a order are the temple on the llyssiis, of Athena 
greyish or silver- white colour, at Quadalt\Jara Polias at Athens, of Bacchus at Teos, and of 
in Spain, Albarradon in Mexico, and at the Fortuna Virilis at Rome. The profile above 
Delirio mines of Chanarcillo in Chili, given is after Palladio. 

Xodoform. A substance in the form of Xonlo Pbilosopliers. The earliest among 
yellow scales, produced when alcohol, iodine, the Greek schools of philosophy. {Speculation 
and potash are brought together. arose in Greece, as elsewhere, in the attempt to 

Xodoq.iiltilxie. An organic substance formed discover the laws of outwai’d phenomena, and 
on rubbing quinine with iodine. The bisulphate the origin and successive stages of the world’s 
of iodoquinine may be obtained in large lamel- developement. Such an attempt, it is needless 
lar crystals, which perfectly polarise light to say, must at first have been extremely rude. 

Xolite (Gr. ibr, dolet\ A mineral of a But to the student of philosophical litora- 
violet-blue colour by transmitted light ; it ture no such undertaking, however uusuccess- 
ocenrs crystallised, and in small grains and fnl, can possibly be otherwise than interest- 
rolled masses. _ ing; and in this instance in particular wo are 

Xonic Dialect. This most euphonious of able to discover •manifest traces of that liveli- 
the four written varieties of the Greek language, ness of thought and systematic spirit which 
was spoken by the inhabitants of the Ionian distinguish the later Gm-k speculations. The 
Islands, and in their colonial possessions in fathers of the Ionic school were Thales ami 
Asia Minor. The chief ■writers in the Ionic his disciple Anaxim(‘nes. They were succeeded 
dialect are Herodotus, Hippocrates, and Galen ; in tho same line of thought by Diogenes of 
but it is in the writings of the first that the Apollonia and Heraclitus of Fiphesus. Tho 
most complete specimen is to be fonnd. clmraeteristical mark which distinguishes the 

Xonlc Order. One of the five orders of speculations of these thinkers is the endoa- 
Arehitecture, of which thedistinguishingfeattxre vour to refer all sensible things to one original 
is the volute of its capital. In the Grecian principle in nature. The two first named were 
Ionic, the volutes appear the same in the front satisfied -with a very simple solution of the 
and the rear, being connected in the flanks problem. Water with the one, and air with 
■with a kind of baluster-like form ; though in the other, were made the original materials out 
the external angles of the inner columns a of which all things arose, and into which they 
diagonal volute is introduced, The Romans were finally resolved. In their successors the 
made their Ionic capital with four diagonal germs of a more philosophical doctrine are 
volutes, and they curved the sides of their apparent. They retain, indeed, the simplicity 
abacus. The Greek volute continues the fillet of an original element ; but the air of Dio- 
of the spiral along the face of the abacus; genes and the of Heraclitus are apparently 
whereas in the Roman order its origin is behind only sensible symbols, which they used only in 
the ovolo. In some Grecian examples, a neck order to present more vividly to the imagina- 
is added below the echinus, sculptured with tion the energy of the one vital principle whi<i 
flowers and leaves. The height of the eolxunn is the groimd of all outward appearances. It 
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would indeed be a mistake to regard these 
philosophers as materialists. The distinction 
between objective and subjective, between a law 
operating in the universe and the corresponding 
apprehension of that law by reason, however 
obvious it may seem at the present day, seems 
to have required the deep meditation of nume- 
rous powerful thinkers to bring it into clear 
consciousness. 

That the two things were confounded by He- 
raclitus is evident from his attributing to this 
universal fire the attributes of a universal reason 
—the source at once of the order in the world* 
and of the insight into that order possessed by 
man. Notwithstanding this confusion, the dis- 
covery is due to Mm of the important truth, 
that ‘reason is common to all men^ — that the 
ultimate principles of science derive their vali- 
dity from their imiversahty ; a truth the value 
of which is not diminished by our finding it 
combined with the physical hypothesis of which 
we have spoken. 

The philosophers enumerated above may he 
considered as forming one division of the Ionic 
school. They agree in regarding the universe 
as the result of the spontaneous evolution of a 
single principle or power; and all sensible 
things as modifications of this principle, real 
only in reference to their ultimate ground. 
Hut we meet also with a class of thinkers in 
whom the contrary tendency prevailed. Anaxi- 
mander, a contemporary of Polycrates, and 
Anaxagoras, the master of Pericles, agree in 
this respect, that they consider the world to he 
made up of various small particles, of different 
kinds and of various shapes, by the change in 
whose relative position all phenomena are to 
be accounted for. This hypothesis is combined 
by Anaxagoras with a Supreme Eeaaon, the 
author of all that is regular and harmonious 
in the disposition of these elementary atoms. 
Anaxagoras may indeed be considered as the 
first philosopher who clearly and broadly stated 
the leading distinctions between mind_ and 
matter. Por a statement at once luminous 
and accurate of the leading peculiarities of this 
philosopher’s doctrines, and those of his prede- 
cessors, see TMrl wall’s Sistorp of Greece^ voh 
ii. chap. xii. The student who wishes for roore 
minute information may consult Brandis and 
Hitter’s Histories of I*hilosoph^ } the ‘Frag- 
ments. of Heraclitus’ in Wolf and Buttmann’s 
Mv^mm of Antiquities', and the Mhmmres de 
VAcadkmie des Inscriptions, voL xvii. 

Xonldium (Grr. Xov, a violet, and cTSos, like- 
ness). A genus of South American Violacece, 
some of whose species contain emetin, and may 
therefore be used as Ipecacuanha. The roots 
of Z Ipeoactamha form White Ipecacuanha, 
while th« 3 © of 1 . microphyltum, which act 
powerfully as emetics and purgatives, are 
famed in Peru for the cure of tubercular ele- 
phantiasis. Other species also possess medi- 
cinal properties, 

Xpecacuanlia ([Pernv. ipe, root, and ca- 
cuan, a native distinction for this root).^ The 
soot of the CepJidelis IpecoQuanht,, This im- 
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j portant article of the Materia Mtdica is the 
produce of South America; it is foxmd in short 
wrinkled pieces, covered with a grey or brown- 
ish grey epidermis, and having a central woody 
fibre, Burrotmded by a pale grey cortical part, 
in wMch its virtue resides. It has a nauseous 
odour, and a repulsive, bitterish taste. It is 
not easily reducible to powder; and the dust 
wMch it throws whilst under the process of 
pulverisation, is apt to excite great icritation of 
the respiratory organs. From fifteen to twenty 
grains of powdered ipecacuanha root taken in 
an ounce of water, is one of the safest and 
surest emetics ; in doses of from one to three or 
four grains, it is a nauseant-, and in smaller 
doses, repeated every four or six hours, as from 
a fourth of a grain to a grain, it is expectorant 
and diaphoretic. It contains from twelve to 
sixteen per cent, of emetin, to which its medical 
activity is referable. When long boiled with 
water, its emetic power is diminished, but the 
decoction is aperient. There are several varieties 
of ipecacuanha, some of which arise from mo- 
difications of soil and climate; others appear 
to be the roots of distinct plants. Among the 
latter are the roots of Hsychotria emeiica, loni- 
dium Ipeoacuanhay Boerhaavia decumbms, and 
JSichardsonia seabra. 

Xpbigeneiai! [Thesxxjs.] 

Xpomoe^a (G-r. a worm, and Hfioios, like), 
A large genus of the order Convohulaoees, 
comprising many species of great beauty, and 
some of much utility. Several of them yield 
Jalap, or analogous substances, though the best 
Jalap comes from Eaogonium: among these 
7. Turpethum, pandurata, and batatoides may 
be particularly mentioned. 

Xilartea (after Iriarte, a celebrated Spanish 
botanist). This genus of South American palms 
well illustrates a curious habit in certain plants 
of the palm family, that of elevating their 
trunks, as it were, entirely above ground, on a 
conical mass of cylindrical roots. In L exor- 
rhiisa, the Paxiuba palm of Brazil, the cone of 
roots is sometimes so high that a man can 
stand in the centre, with the tall tree above his 
head. The exposed roots are covered with 
little asperities, and are hence used by the 
Indians as graters, while the hard outer wood 
is used for their houses, and also for making 
umbrella handles. 

Xriartella (after Iriarte). The South Ame- 
rican palm formerly named Jriartea setigcrOy 
which grows twenty feet high, with a perfectly 
straight cylindrical trunk, scarcely more &an 
an inch thick. From this trunk the Indians 
form their blow-pipes, through which they 
blow small, poisoned arrows to a considerable 
distance. 

Xridaceee (Iris, one of the genera), A 
natural order of herbaceous Eudogens, inhabit- 
ing the Cape, and some other places. It differs 
from AmaryUidUicetB, essentially, in being trian- 
drous, with the anthers turned outwards ; from 
OrcUdacex, in not being gynandious ; and from 

S beracew and Marantacecs, in having three 
;t stamens. The specieft are more remark- 
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able for their beautiful flowers than for their j 
utility. The substance called saffron is the| 
dried stigmata of the Croctts sativiis. The | 
various species of IHs^ Ixia, Gladiohts^ TigH- i 
dki, Crocus, &c. are among the favourite flowers 
of the gardener. ' 

Xrldaea (Gr. Tpis, tJie Tainhow), One of the 
edible Seaweeds, belonging to the rose-spored 
<livi.sion. L edidis^ which is sometimes eaten 
like common dulse, is known by its tough 
obuvate dark red frond, which is wedge-shaped 
at tlie base. It has been used as dye, but 
its colour appears to be fugitive. 

Iridescent OPilms. Iridescent Aims are 
produced by dropping a little oil or spirit 
varnish upon the surface of water contained in 
A vessel. When the water becomes tranquil, 
the varnish spreads in aU directions, becoming 
exceedingly attenuated, and reflects the most 
vivid colours of the spectrum. If auy objects 
that reqiiire ornamenting, such as insects, shells, 
birds, bronzes, paper-hangings, &e., are pre- 
vi6usiy immersed in the water, and slowly 
raised to the surface, after the film has been 
formed, the latter will adhere to their surfaces, 
and when they are completely dried it will be 
found firmly attached to them, and perfectly 
iridescent, having lost nothing of its brilliancy 
of colouring. This is a beautiful illustration 
of the production of colours on a thin trans- 
parent and colourless surface, by the agency of 
light, such as is seen in an ordinary soap bubble. 
[iNTBRFERnNOB.] 

Xr;ldlocjaQOgexi. The supposed negative 
radicle of a double salt of cyanide of iridium 
and of potassium. 

Xridlum (Gr. Tpis, fhe rainbow, in conse- 
quence of the variety of colours exhibited by 
its solutions). A metal discovered by Dr. 
Wollaston, associated with the ore of platinum. 
It is grey, brittle, very diflGleult of fusion, and 
its specific gravity is about 18-6. It forms 
several oxides and chlorides, and combines 
readily with carbon. 

Xrldosmiue or Zrld-osmluxn. Native 
osmide of iridium, in which the iridium is 
more or less replaced by platinum, rhodium, and 
ruthenium. It generally occurs in small irre- 
gular flattened grains, harder, heavier, and of 
a rather paler steel-grey colour than native 
Platinum, with which it is found, in the pro- 
vince of Choeo in South America ; in the Ural 
•Mountains of Siberia; in the alluvial gold 
of California ; Australia, Borneo, &e. Irid* 
osmine is also known by the name of Native 
Alloy. 

Iris (Lat. ; Gr. Ip«). In Anatomy, the 
anterior part of the choroid coat of the eye, 
with superadd ed muscular fibres. Its central 
perforation is called the pupil; the posterior 
part or hack of the iris is called the uvea. 
The term iris is applied to that part of the eye 
on account of its various colours. [Eye.] 

Iris. In Astronomy, one of the newly dis- 
covered planets of the group between Mars 
and Jupiter. 

lias. In Botany, the name of a very beau- 
248 


IRON 

tifiil genua of plants, typical of the iRiDACBjia 
[which see]. 

Iris. In the Homeric Mythology, Iris is 
the messenger of the gods who carries mes- 
sages from Ida to Olympus, or from the gods 
to men. In the Hesiodic Thcogony, she is a 
daughter of Thaumas and Eleetra, and a sister 
of the Harpies. According to later versions, 
she was married to Zepliyrus, and became the 
mother of Eros. This legend gives, perhaps, 
some ground for connecting the names Iris and 
Bros, together, with the Vedie Arushii. In the 
Uiad the rainbow also was called Iris ; but tlie 
personification of Iris as the goddess of the 
rainbow seems to be of later growth. 

Iris. The name given hy French jewellers 
to limpid and transparent stones, but chiefly 
to Rock Crystal when reflecting prismatic 
colours like Opal, by means of natural in- 
ternal flaws. Common Rock Ciystalis some- 
times artificially converted into iris, but in 
these cases the fissures are produced in the 
outer part of the stone instead of being in 
the interior. Imitation iris has lately made 
its appearance in the London shops, made 
into sleeve-buttons, solitaires, &c. under the 
name of Pierre des Alpes, &c. 

Xrisoope (Gr. Tpts, and aKcmico, I view). An 
instrument proposed by Dr. Joseph Reade for 
exhibiting the prismatic colours, thus described 
by Sir David Brewster, in the Phil. Trans, for 
1841: ‘This instrument consists mainly of a 
plate of highly polished black glass, having its 
surface smeared with a solution of fine soap, 
and subsequently dried by rubbing it clean 
with a piece of chamois leather. If we breathe 
upon the glass surface, thus prepared, through 
a glass tube, the vapour is deposited in bril- 
liant coloured rings, the outermost of which is 
black, while the innermost has various colours, 
or no colour at all, in proportion to the quan- 
tity of vapour deposited. The colours in these 
rings, -when seen by common light, correspond 
with Newton’s rf fleeted rings, or those which 
have black cent7'ts, the only difference being, 
that in the plate of vapour, wrhich is thickest in 
the middle, the rings in the iriscope have black 
cireumfei'ences.’ 

XrisU XMZoss. The Chondrus crispus. 
[Carrageen Moss.] 

Xrite. A mineral found in octahedrons and 
in lustrous black scales, which are attracted by 
the magnet, filling up interstices in the plati- 
num of the Ural. 

According to Hermann, it is a compound of 
the peroxides of iron and chromium with the 
protoxides of osmium and iridium ; but Claus 
considers it to be merely a mechanical mixture 
of several substances, chiefly iridosmine and 
chromic iron, 

Xritis« Inflammation of the iris of the 
eye. 

Xron (Saner, ayas, probably at first ihe 
mital, i.e. copper, although in Sanscrit the word 
is confined almost exclusively to iron ; Latses, 
brass ; Old High Ger. 6r, hrojise ; Goth, eisam, 
iron, changed in Old High Ger- to isam and 
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4san «Mod. G-er. -eisen, wHle the A.-Saac. acid, -vrhilst the greater part of the combined 
isern leads to trm and iron; Max Miiller, carbon unites to the hydrogen, forming hydro- 
Lcctures on Language^ second series, p. 233), carbons. Cast iron also contains silicon, phos- 
This important metal is largely difiused in phorus, manganese, and traces of calcium, alu- 
the state of oxides and carbonates ; it is also minum, and sulphur- 

found combined with sulphur, and with several ^ 6rreg^ cast iron is soft and somewhat tough ; 
acids, and is a common component of many it admits of being bored, and turned in the 
minerals. It occurs in small quantity in some lathe. "When immersed in dilute hydrochloric 
animal and vegetable bodies, and mineral acid it leaves a black insoluble residue; its 
waters, and it forms the principal component texture resembles bundles of small nee^es- 
of many meteoric stones. Its chemical s^m- Mottled, iron is coarser grained, and small par- 
bol is Te, and its equivalent or atomic weight tides of graphitic carbon may be discerned in 
is 28. its fracture. White cast iron is very hard 

Manufacture of Iron. — The argillaceous iron and brittle ; acids act but slowly upon it, and 
ore of the coal-measures is the principal source develops ^ a lamellar rather than a radiated 
of British iron. It occurs in nodules and texture : it sometimes contains as much as five 
seams, alternating with coal, shale, and lime- per cent, of carbon, so that it is nearly repre- 
stone, and contains from 70 to 80 per cent, of sented by Fe 4 C, and may be regarded as iron 
carbonate of iron, the remainder being chiefly saturated with carbon. 

clay and carbonate of lime- It is first roasted^ _ When small artides of east iron are bedded 
either in kilns or heaps, and, mixed with coke in oxide of iron (powdered haematite is gene- 
and limestone, is subjected to the intense heat rally used), and kept for some hours at a red 
of the blast-furnace; 'these materials being sue- heat, they are to a great extent decarbonised, 
eessively thrown in from above, and gradually and so far softened as to resemble wrought 
descending till they reach the lower or hottest iron, especially when they are slowly cooled, 
part. In their descent the iron is reduced. In this operation the carbon of the cast iron 
and in combination with a portion of carbon appears to be gradually removed, in the form 
falls through the fused slags to the bottom of carbonic oxide, at the expense of a part of 
of the- furnace, whence it is withdrawn at the oxygen of the oxide in whidi they are 
intervals, by opening the tap-hole, while the embedded. 

slags are allowed to run ojff by an aperture left Wrought or malleahU iron is the metal in 
for the purpose : they consist chiefly of the a comparatively pure state, though it retains 
silicates of lime and alumina, with smaller traces^ of carbon, and of some of the other 
proportions of the silicates of magnesia, man- impurities of cast iron. To effect the conver- 
ganese, and iron. sion of ca.st into wrought iron, the east metal 

The smelting furnaces are usually about 50 is in the first instance refined, by subject- 
feet high, and 15 feet in the widest part of ing it to the action of air at a very high 
their internal diameter ; they are constructed temperature, in a kind of forge furnace. Much 
of strong masonry and brickwork, and lined of the carbon is thus burnt off; and the 
with the most refractory fire-stone. They are siKcon, converted into silica, forms a fusible 
worked day and night for several successive slag with the oxide of iron, which tends to the 
years, air being supplied to them by powerful further purification of the mass. The fused 
blowing machines, generally so constructed as metel is then run off, and formed into cakes, 
to throw it in in a heated state, or as a which are rapidly cooled by the afliision or 

and to the amount of about six tons weight per water. The silicate of iron formed in this pro- 
hour. It is estimated that by the use of hot cess is partly derived from the rough cast iron, 
instead of cold air, a very large saving of fuel and partly from added sand ; it approaches tihe 
is effected. With the cold blast, about eight composition 3 (!Pe 0 )Si 03 , and itself performs a 
tons of coal are consumed in the production of part in cleansing the metal, by acting as an 
a ton of iron; whereas with the hot blast, less oxidising agent. The further and final puri- 
than three tons are sufiS.eient, and with it coal fication of the metal is effected by a process 
may be substituted for coke. These furnaces called puddling, carried on in a reverberatory 
are usually tapped night and morning, fur- furnace, which admits of the fusion of the re- 
nishing from eight to ten tons of metal daily, fined iron by a current of intensely heated air 
and requiring an hourly supply of about a ton and flame, without direct contact with the fueh 
and a half of the mixture of roasted ore, lime- Here the metal is well stirred, so that the 
stone, and coal or coke. The melted metal is superficial oxide may be mixed in the mass, 
suffered to run into rough moulds of sand, and which soon begins to heave and emit jets of 
in this state constitutes the east or pig iron of carbonic oxide, and gradually growing tough 
commerce. “ and less fusible, becomes at length pulverulent. 

There are several varieties of cast iron, but The fire is then urged so that the particles again 
they are <MnnnerciaIly distinguished as 1. grey, agglutinate at a welding heat, and admit of 
2. mottled, and 3. white. They are all car- bein^ made up into globular masses, or blooms, 
hides, and the grey and mottled varieties in- and in that state of intense heat are subjected 
elude a portion of graphite diffused through to the shingling press, or to rollers, by which 
them, which remains undissolved and un- extraneous matters are squeezed out in the 
(dianged after the action of dilute sulphunc form of slag, and the density of the metal 
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incapeased ; it nov admits of being roiled into 
bars, vh.ich are cut into conrenient lengths, 
placed in parcels in a very hot reverberatory 
furnace, and again rolled. The metal is now 
tough, flexible, and malleable, but less fusible, 
and is, in fact, nearly pure, retaining not more 
than ^ part of carbon, and traces only of 
other matters. 

The slags formed in the operations of refining 
and puddling, containing about sixty per cent, 
of iron, are reduced in the blast furnace, in the 
same way as the original ore, but the iron so 
produced is cold short; it admits of working 
at a red heat, but is brittle when cold, a quality 
supposed to depend upon the presence of phos- 
phide of iron, derived from phosphate of iron 
existing in the slag. Iron is also occasionally 
red short, that is, b^rittle at a red heat, thongh 
malleable’ when cold ; this quality has been 
ascribed to traces of arsenic and copper. 

Many other processes for the -conversion of 
cast into wrought iron have been suggested, 
and amongst them that of Mr. Bessemer de- 
serves esiDeeial mention ,* it consists in passing 
currents of air and steam through the fused 
metal. For details upon these subjects the 
reader is referred to Percy’s Metallurgy; to 
lire’s Dictionary of Arts and Manuf^tures ; 
and to the article ‘Iron’ in Watt’s Dictionary 
of Chsmistry. 

At what period iron began to be made in 
this country, there is no means of ascertaining ; 
but there is authentic evidence to show that 
iron works were established by the Romans in 
the Forest of Dean and in other parts of the 
kingdom.’ (Pennant’s Wales, voL i. page 80, ed. 
1810.) They were also established at a very 
early period in Kent and Sussex; but it was 
not until after tbe celebrated invention of Lord 
Dudley in 1619, by which pit coal was substi- 
tuted for wood in the smelting of iron ore, that 
a great impetus was given to the working of 
tliis valuable mineral; an invention which, 
though interrupted and clogged for a time by 
the devices of an ignorant rabble, at last esta- 
blished for itself a sure footing both in this 
and in every other country in the civilised 
world. From 1740 (the date when Lord 
Dudley’s invention became generally adopted), 
the progress of the manufacture, in England, 
has exceeded the most sanguine expectations ; 
and though we have no means of ascertaining 
the exact quantity produced, the subjoined 
estimates will show at one glance the import- 
ance of the manufacture, and the unexampled 
rapidity of the growth of this branch of the 
national production during the last and the 
present centuries. In 1740 the quantity of 
iron manufactured in England and Wales was 
only 17,000 tons ; in 1750, it was 22,000 tons ; 
in 1788, it was 68,000 tons ; in 1796, it was 

125.000 tons; in 1806, it was 250,000 tons; 
in 1820, it was 400,000 tons; in 1827, it was 

690.000 tons; in 1840, it was 1,000,000 tons; 
in 1860, it was nearly 2,000,000 tons; and in 
1867 it was estimated that the total production 
of England was about 3,000,000 tons of crude 


iron. The other nations have made great ad- 
vances in appropriating the most economical 
processes of the conversion of iron ; but they 
have not hitherto more than equalled the pro- 
duction of England. 

Properties . — Iron is fusible at a white heat, 
hut with great difficulty when perfectly pure. 
It requires the highest heat of a wind furnace 
to run do'wn soft iron nails into a button, and 
therefore a temperature equal to about 3,300°. 
Its sp. gr. is 7*8. Its texture varies with the 
method of working : in bars or wires il appears 
longitudinally fibrous, but when long kept at a 
red heat it acquires a crystalline texture, and a 
tendency to cuboidal fracture. It is the hardest 
and toughest of the ductile metals ; it may be 
drawn into fine wire, but cannot be hammered 
out into thin leaves ; it is very tenacious ; and 
at a bright-red or orange heat it admits of 
being welded, or joined % hammering, to an- 
other piece of the red-hot metal. It is at- 
tracted by the magnet, hut does not relaiu 
magnetism when pure; at a bright-red heat it 
becomes indifferent to it, but reacquires this 
property on cooling. 

To obtain pure iron, filings of the best bur- 
iron maybe mixed with about one-fifth their 
weight of pure peroxide of iron, and exposed 
(covered with pounded glass quite free from 
lead) in a well-closed crucible, for about an 
hour, to the strongest heat of a forge. Exposed 
to heat and air, iron becomes superficially con- 
verted into a fusible oxide; when exposed to a 
damp atmosphere, it becomes incrusted by a 
brown rust. When in a state of extreme di- 
vision, its affinity for oxygen is such, that it 
heats, and even ignites, on exposure to air; 
this is the ease with the metal as obtained by 
^e action of hydrogen upon red-hot oxido of 
iron, and when thus reduced, at a temperature 
not sufficient to cause the adhesion of the par- 
ticles of the metal, and suflered to eool in an 
atmosphere of hychogen, it veijuires the .same, 
precautions for its preservation as pota.'-sium. 
A spontaneously combustible form of iron i.s 
also obtained by the ignition of I’rufisian blue. 
In a dense mass, iron is not affected by dry 
air, and it even retains its polish when im- 
mersed in pure water which has been deprived 
of air ; but in common water, or in water e.x- 
posecl to air, it soon rusts. This oxidisemenfc 
by water is prevented hy the alkalies ; and in 
lime water, or in a weak solution of ainmonia, 
potash, or soda, the metal keeps its lustre. 

Iron is susceptible of four definite d»‘greeR of 
oxidisement — ^forming a protoande (FeO ), which 
has not been isolated, but which is the basis of 
a series of well-defined salts; a stsguha'itle 
(FegOa), generally termed red oxide or p<'r~ 
oxide; a llcwh intermediate oxide, known also 
under the name of magnetic oxide (h'’e;, 04 ); 
and a hyperoxide, called ferrh acid (FeO^'), 
but whicli like the protoxide, has not been 
isolated. 

The oxides of iron are the common colour- 
ing matters of the mineral kingdom ; the per- 
oxide is much used as a pigment, and in the 
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state of hydrate for the purification of coal gas 
by the absta’aetion and decomposition of sul- 
phuretted hydrogen. The compounds of iron 
•with chlorine, &e., generally correspond in 
atomic composition with the protoxide and 
peroxide. The sulphides are represented by 
EeS and EeSg : there is also a sesquisulphide 
^FegSg. [Pteites.] 

Many of the salts of iron are of much im- 
portance in the arts, more especially as mor- 
dants in dyeing and calico printing, in the 
manufacture of common writing ink, of Prus- 
sian blue, and of several pharmaceutical pre- 
parations : the principal of these will be found 
noticed under other heads. The presence of 
iron in watp is recognised by its inky taste, by 
the deposition of a yellow or brown precipitate 
when boiled or exposed to air ; by a purple or 
black tinge -with infusion of galls, and a blue 
tinge with ferrocyanide of potassium. The 
salts of the protoxide are mostly converted into 
those of the peroxide, by exposure to air, or by 
common oxidising agents. 

Iron j&rmour Plates. Plates -used for the 
protection of vessels of war, and fortifications, 
against modern artillery. Although iron armour 
was suggested in America in 18 12, and in France 
in 1821, the first English experiment recorded 
took place at Woolwich in 1827, at the instiga- 
tion of General Ford, who proposed to protect 
masonry with wrought-iron bars. The result 
of this experiment being unsatisfactory, the 
idea was abandoned ; and though revived again 
in this country in 1850, it was first brought to 
a practical issue in France. The French floating 
battery, engaged at Kinbum in 1855, was so 
superior to its wooden companions, that the 
question of iron defences was taken up by 
our Admiralty. A committee assembled, and 
carried on experiments until 1860, which ended 
generally in this result : That a good wrought- 
iron plate, 4^ inches thick, backed with 18 
inches of teak, was practically proof against 
the 68-pounder and 7-inch breech-loader Arm- 
strong gun, at a range of 400 yards. On 
‘.he data thus obtained, the Warrior, Black 
Prince, Defence, and Resistance, were built, 
their construction being as follows : 4|-inch 
wrought-iron plates, each 15 feet by 3 feet 2 
inches, fastened by 1^-ineh bolts, riveted on 
the inside ; then a backing of 18 inches of teak 
well caulked, and a f-inch wrought-iron skin 
on iron ribs, 18 inches aiDart. The bow and 
stern of the Warrior and Black Prince are 
covered with only f-inch boiler plate, in order 
to lessen the weight 

A new committee was appointed early in 
1861, which continued its labours until early in 
1864, during which period very heavy guns 
•v;''ere made, and brought to bear upon armour- 
plated targets of various constructions. The 
following are the chief results established by 
this course of experiments. 

1. Wrought iron of the softest quality is best 
adapted for armour plate; and the least ap- 
proach to steely quality of iron should be 
avoided. 2. Veiy powerful machinery is abso- 
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lutely necessary, and rolled plates are better 
than hammered. 3. Large and wide plates are 
better than small and narrow, all plates being 
weakest near the edges- 4. Tongueing and 
grooving weakens the plate, and tends to destroy 
the plate adjacent to that which is struck. 5. 
A combination of bars is inferior to a solid 
plate of die same weight or thickness. 6. A 
series of thin plates is similarly inferior. 7. 
Generally, no combination is so good as a solid 
plate, the resistance of which, up to a certain 
point, may be assumed to be nearly as the 
square of the thickness. 8. No advantage is 
gained by placing plates at an angle if the iron 
must be made thinner in consequence ; or, in 
other words, iron of a given weight is most 
usefully employed in thick vertical plates. 9. 
Rigid backing is best for fortifications, but a 
soft backing yields to any distortion of the 
plate, distributes the effect over a larger area, 
and diminishes the damage to tlie general 
structure. 10. Wooden backing answers these 
conditions as well as, or better than, any other. 
11. Increase of thielmcss of plate does not 
compensate for considerable diminution of 
■ ■ ■ 12. All irregularities of surface, such 

&C., tend to weaken the plate. 
13. A facing of wood, or other material, 
saves the plate to some extent ; but is easily 
destroyed by shell. 14. The bolts which fasten 
the plates should be of large diameter, at least 
two inches; countersunk bolts, with conical 
heads and double nuts, have been found to 
answer best. 15. Soft^ washers should bo 
used to protect the fastenings. 

The above results, as may be observed, con- 
firm the fact established by experiment, that 
the Warrior target, in proportion to its weight, 
offers the best protection of any target yet tried. 
Steel projectiles, both shot and shell, from large 
guns, have passed through this target; and 
there is no doubt that after we have arrived at 
the maximum thickness of iron which a vessel 
can be made to carry, there will be little difii- 
cully in constructing a gun to send a projectile 
through its sides. A shell of 585 lb. weight, 
containing 24 lb. of powder, fired from the 
13-inch Armstrong gun, recently penetrated the 
Warrior target, though the charge had been 
reduced so as to give •the shell a velocity on 
striking equal to what it would have been at 
2,000 yards -with tbe ordinary service charge. 

War vessels have been built, under the di- 
rection of the chief constructor of the navy, 
having a greater thickness of armour than that 
of the Warrior; such are the Minotaur and 
Bellerophon; and the cupolas of the Royal 
Sovereign, a man-of-war altered on Captain 
Coles’ plan, have a thickness of plating, around 
the ports, of eleven inches. 

Iron-dads have been extemporisedin America 
during the late war, by both the Northern and 
Southern States, b^ fastening rails or chain 
cables along the sides of the vessels. This 
kind of armour, although sufficient to break up 
cast-iron shells, as sho'wn in the action between 
the Kearsage and Alabama, off Cherbourg, 
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would offer little resistauce to the steel pro- 
jectiles now in use with the artilleiy which 
will he brought against iron-dad vessels. 

Some alterations are likely to be made in 
the manner of sectiring the plates, the bolt 
system being very defective. Wood screws ap- 
pear to give good results, and may possibly be 
substituted for, or used in conjunction with, 
bolts. 

The weight of armour which a ship can 
carry is, of course, bounded by certain limits ; 
there is, however, no limit but that of expense 
to the armour which may he placed upon 
fortresses. The embrasures especially require 
protection, and various shields have been 
proposed for this piupose. Thorneyeroft's bars, 
although rejected in this country, have been 
supplied to the Russian G-ovemment for the 
defences of Cronstadt. A shield, the invention 
of Captain Inglis, E.E., has been found to give 
very satisfactory results. It consists of planks 
of wrought-iron crossing each other at right 
angles, Ihe front layer being 6 inches, 7 inches, 
and 8 inches thick, and the rear layer 5 inches 
thick, secured through the centres by screw 
bolts with elastic washers under the nuts. 
This shield was fired at with a 300-pounder 
Armstrong gun and other heavy ordnance ; but, 
though much shaken, it was not penet^ted. 
The conditions of weight of armour for land 
fortifications being essentially different to those 
for ships, as above stated, it appears that a 
shield can be made to withstand any ordnance 
brought to bear on it. The problem is, to 
effect this at the least cost. 

Eor the questions of the velocity necessary to 
penetrate armour plate, and the beat form and 
material of shot, the reader is referred to the 
articles Gxinnebv and Pkojbotilb. 

Xron Pyrites. Yellow sulphide of iron. 
A bisulphide of iron, composed of iron 28 + 
sulphur 32. It is a very common and abundant 
ore of the metal; it has hitherto been prin- 
cipally employed for the production of the 
sulphate of iron, or of grem vitriol ; but since 
the attempt to create a monopoly in the 
sulphur trade, it has been largely used for the 
preparation of sulphuric acid. [Ptuites.] 
Xron Ships, [InoN AR]!«[oun Pi.A.TE.j 
Xron-clad Ships. [Iron Armour Pijitb.] 
Xronwood. The name given to the hard 
wood of various trees in different countries, 
and more particularly to the trees of the genus 
Sideroxglon. That of Bourbon is C’wgarda 
8ideroxylon ; those of the Bittch East Indies, 
Eusideroseylon Zrng&ri^ ISfamia mra, Intsia 
amboin&nsis, M&mecylon ferreum, Stadmtmnia 
Sideroanylmt Sloetia Sideroxylon and others; 
that of IVtoroeco is Argania Sideroxylon ; that 
of Norfolk Island, Notel<sa l(mg^olia\ that of 
North America, Ostrya virginica. These names 
by no means exhaust the list of plants to which 
the term is applied. 

Irony (Gr. dpotvela, firom elpav, a dhsmdd&r^ 
as saying less than he thinks). In Ehetori<^ 
the quality of style and of sentiment which 
Aristotle designates by this term is some- 
252 


IRREDUCIBLE EQUATION 

what different from that which bears the same 
title in modern phraseology, being, in fact, 
only a subdivision of it. Irony, in his sense of 
the word, is an artful representation of quali- 
ties or things as less than they really are. 
Thus, among the various characters of the 
human mind as given hy him, the €tp^v is one 
who affectedly conceals or depreciates his own 
good qualities. Quintilian gives to rhetorical 
irony a far more general sense, terming it 
diversiloguium, or the use of expressions con- 
trary to the thoughts of the speaker. He 
also distinguishes it into two species, treating 
it as trope or figure of speech where the 
opposition of thought to language extends only 
to a few words ; a figure of thought, where it 
extends to a whole passage or discourse. The 
Socratic irony is employed in argument when 
one speaker affects to take the positions of the 
other for granted, in order adroitly to lead 
him into self-contradiction or obvious ab- 
surdity. In the ordinary sense, irony is a 
more delicate species of sarcasm, by which 
praises are bestowed where it is intended to 
convey the opposite sense of disapprobation ; 
or assent is notified where the real object is to 
express dissent. « 

Irradiation ^at. iiradio, I shine, on, from 
radius, a ray). The apparent enlargement of 
a strongly illuminated object. Thus a plati- 
num wire raised to incandescence appears much 
thiidker. The impression produced by light on 
the retina appears to be extended, though to 
an extremely small distance, round the image 
of the object formed by the lens of the eye. The 
*new moon with the old moon in her arms * is 
an appearance due to irradiation, as also the 
apparent projection beyond the planet’s d‘sc of 
the polar snows of Mars. 

Irrational. In Arithmetic, an irrational 
quantity or surd is one whose ratio to unity 
is not equal to that of any two finite num- 
bers. Irrational quantities are met with in 
attempting to extract the roots of imnibors: 
thus the square root of 2 is irrational ; it may 
be represented by the symbol a/2, but it can 
only be approximated to by actual calculation. 
The term irrational is also applied to algebraic 
expressions which involve fractional indices or 
radical signs ; and an expression of this kind is 
said to he rationalised when, by the performance 
of suitable algebraic operations, its irrational 
form is made to disappear. Thus the equation 

a/«+ \/y + 

by obvious processes of transposition and invo- 
lution may be made to assume the rational form, 
ar* + ^* + - %ys — %zx - 2a?^ « 0. 

Irreducible Case. [Cubic EciUATtox.] 

Irreducible Equation. An algebraic 
equation, whose coefficients are rational func- 
tions of any known quantities, is said to bo- 
irreduoiUe when the function which is equated 
to zero is not divisible by any function of 
lower degree whose coefficients are likewise 
rational functions of known quantities. 
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Xrregular (Lat in, neg., and re^ula, a 
rWe). In Botany, having the parts v?hieh con- 
stitute one series in ailovrer, the petals for 
example, dissimilar in size and form. 

XTregrula-r Cadence. In Music, one which 
does not end upon the essential chord of 
the mode in which a piece is composed. 
[Oadbitcb.] 

Xrregular Troops. Troops enlisted, paid, 
and officered differently from the regular army, 
and in general subject to different rules of 
discipline. There are several regiments of 
irregular cavalry in India; in these the men 
provide their own horses, arms, clothing, and 
subsistence. The regiments are raised byi 
voluntary enlistment, and the men must serve 
twenty years before they receive any retiring 
allowance. 

Xrrlgratloii (Lat. irrigatio). The art of 
spreading water over lands artificially, and by 
means of surface drains or channels, as con- 
trasted -with watering by mannal labour. In 
Great Britain and in analogous climates, irri- 
gation is confined to grass land ; but in warmer 
climates, such as those of Italy, Spain, India, 
&c., irrigation is considered to be essential to 
the production of large crops in every kiud 
of field or garden cultivation. When any 
surface is to be irrigated, the supply of water 
that is to be used for this purpose is conducted 
to the highest point of the field, and it is 
thence led over the surface in open gutters, so 
as to run very slowly, and to sink into the 
earth as it proceeds. In general no great 
surface can be irrigated at the same time, and 
different parts of a farm or of a field must 
be irrigated in succession. In countries where 
this practice is universal, it often happens that 
one source of supply is common to two or 
more farms, the occupiers of which have the 
water on alternate days; hut the rights of 
water are subjects of frequent dispute. In the 
south of Trance, and in Italy and Spain, abun- 
dant crops cannot be produced without im- 
gation, which forms a necessary part of the 
education of the agricultural engineer. Even 
the potato crop and madder are irrigated in 
the neighbourhood of Avignon ; and in Tus- 
cany, wheat, maize, beans, turnips, and every 
other crop that can be sown with the drill is 
watered from artificial channels; while in 
India the cotton, sugar, and indigo crops are 
considered to require irrigation. The practice 
is as old as human civilisation ; and some of 
the first machines we read of in history are 
those for raising the waters of the Nile, Tigris, 
and Euphrates, for irrigating the lands upon 
their banks. Water, in short, is to the agricul- 
ture of warm climates what manure is to the 
cultivator of temperate latitudes ; and the 
efforts of the wisest rulers have been at all 
times directed to securing a proper supply of 
it. The English government has lateljf en- 
couraged vast works for this purpose in its 
Indian possessions, and these have already 
yielded enormous profits. The irrigation works 
of the Moors cf jSpadn may still be referred to 
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as models of that description of enteipriset. 
The reader who may desire to study this sub- 
ject thoroughly would do weU to consult Baird 
Smith’s works On Indian Irngation and On the 
Irrigation of th& Madras Territory] Nadault 
de Buffon’s Traitb de V Irrigation de Vltalie 
Septmtrionale, and his TraiU de V Agriculture 
Hydratdique. The article on ‘ Water Meadows ’ 
in the Aide Mbmoire of the military sciences 
ma;y be consulted for the bibliography of the 
subject. A description of the works upon the 
gjreat Ganges canal would also repay the atten- 
tion of anyone who might think fit to trace 
the progress of the art of irrigation : some of 
them are amongst the most gigantic hydraulic 
works ever executed, as for instance the Solani 
aqueduct, which has a clear waterway of 180 
feet in width by 10 feet in depth, with a head- 
way above the valley of the river traversed 
equal to about 30 feet. This work was exe- 
cuted by the late East India Company, which 
fuHy appreciated the importance of irrigation. 

Xrvingrites. The name popularly given to 
the followers of Edward Irving, who died at 
Glasgow in 1834;. This celebrated preacher 
drifted into a system of mysticism, in which 
the doctrine of a millennium, with the power of 
working miracles and spealung with tongues, 
bore a prominent part. After his death, this 
system was greatly developed by his adherents, 
who organised themselves into a body to which 
they have |iven the name of the ‘Catholic 
and Apostolic Church.’ The titles and grada- 
tions of their ministers are borrowed from the 
Hebrew hierarchy of angels, while their disci- 
pline and doctrine in some respects resemble 
those of the church of Borne. 

Xsadelpbous (Gr. like a 'brother'). 

In Botany, when the separate bundles of 
stamens in a diadelphous fiower are equal or 
alike. 

Xsattmlde. A crystalline yellow powder 
formed on passing dry ammonia into an 
alcoholic solution of isatin. 

Xsatin. The product of the oxidation of 
indigo by chromic acid. It occurs in beautiftil 
rose-red crystals. 

Xsatls (Gr. Icriris). A genus of Crtidfera 
which yields one or two dye plants, I. tine- 
toria, the “Wcad, and 1. indigotica, the Tein- 
ching of China. Woad is said to have been 
originally a native of South-eastern Europe, 
whence it has spread by means of cultivation, 
and become naturalised in Europe as for north 
as Sweden, and also in some parts of Asia. 
Before the use of indigo became common 
among European dyers, the blue coloxiring 
matter obtained ftom this plant was an article 
of great importance; but the introduction of 
indigo has almost entirely superseded it, and 
it is now only grown to a slight extent, and 
xised chiefly by wooUen dyers for mixing with 
indigo, in order to excite fermentation. It is 
generally prepared by grinding the leaves into 
a paste, which is then caref^y fermented in 
heaps, and afterwards made into balls or bricks 
for sde. Small quantities of these balls are 
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sjuiUftUy importod. from the Continent, nmount* 
ing in 1869 to 200 cwt. The nse of woad as 
a dye dates from very early times. Dioscorides, 
P liny , and others, mention its nse for dyeing 
wool; and Geesar relates that the ancient 
Britons used it for staining their bodies— the 
word Britain being derived from the Celtic 
hrith or briti ‘painted,’ in reference to this 
custom. 

L zndiffotioa is cultivated as a tinctorial plant 
in the north of China, where it is called TWm- 
oMnfff and takes the place of the indigo of the 
sonth. Its eolonring matter is obtained by a 
process closely analo^ns to that employed in 
the preparation of indigo ; but instead of being 
thoron^y inspissated, so as to form solid 
cak^ it is used by the Chinese dyers in a 
semi-liquid or pasty state. It is .commonly 
employed for ^eing cotton doth, to which it 
impart a dark-blue colour. 

Xsoblooele (Gr. lo-x^ov, the Aijp, and 
tumow). A hernial tumour at tJie foramen 
of the ischium. 

Isclilnm (Gr. One of the bones of 

the foetal perns, and a part of the os innomina- 
tum in the adult. 

Xsclinopboiila or Xsohopbonia (Gr. 
Iffxvo^tcvla, jfrom thin, and voice). 

Terms used by pathologists to desimate a thin 
or small voice, loss of voice, and imperfect 
speech or stammering. 

Xsolnirla (Gr. I retain, and odpoy, 

zirtne). ^tetention of urine, 

Xaerine. A variety of Titaniferons Iron, 
found disseminated in Iron-sand near the 
source of the Iser, in SUesia. 

zsethionle A.old. An uncrystaUisable 
stable isomer of sulphovinie acid ; formed when 
solution of ethioxiic acid is boiled 

Zsingrlass (Ger. hansenblase, the air-‘bladder 
of the sturgeon). A very pure form of gelatine, 
prepared from certain parts of the entroila of 
several fish. The best is derived from the 
sturgeon, and is almost exclusively imported 
from Bussia, tudsted up in rolls or formed into 
cakes, which are afterwards tom into shreds or 
cut into fine shavings in this country. Good 
isinglass should be free from smell and taste, 
and perfectly soluble in boiling water. 

Xsla. One of the chief deities in Egyptian 
mythology, the wife of Osiris and motiher of 
Homs. She is, however, vray variously de- 
scribed, and invested with many different cha- 
racters. By the Greeks, she was generally 
identified with Bemeter (Ceres). Among the 
hi^er and more philoao^cal theolofflans she 
was made the symbol of Pantheistic ^vinity : 
see especially the remarkable passage at the 
end ojf the QoMm JLss of Apuleius. By the 
people she was worshipped as the goddess of 
fecundity, and in her honour an annual fesri- 
val was instituted which lasted seven days. 
The cow was sacred to her. She was repre- | 
sented variously, though most usually as a 
woman with the horns of a cow, and some- 
times with the lotus on her head and the sis- 
trum in her hand. Her priests were bound to ob- 
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serve perpetual chastity ; but When her worship 
passed into foreign countries, her rites became 
merely a doah for sacerdotal licentioueness, 
which at last reached such a pitch that they 
were prohibited at Home. worship of 

Isis, however, was repeatedly revived, and 
furnished a theme for the indignant pen of 
JuvenaL The fstoc TabU in Uie Turin Mu- 
seum, which -was so long supposed by tho 
learned to represent the mysteries of Isis, 
‘has been judged by OhampolHon to be tlie 
work of an uninitiated artist little acquainted 
with the worship of the goddess, and probably 
of the age of Hadrian.’ (Oreuzer’s Mythal . ; 
Plutarch’s TreaUseonIms and Osiris, &c. &p. ; 
an Essay by Be Mout&u 9 on, HUt. de VAcad. des 
Inscr. voL xvi., which contains a summary of 
the Gbrecian learning on the subject ; Mim. de 
VAend. des Inscr. xxxiv. ; and Quart. Sev. July 
1840.) 

Isis (Imdos proolafnos, a marine plant, like 
coral, according to Pliny). The name of a 
genus of jointed coral, in which the joints are 
composed of a substance resembling horn. 

Xslam or XSslam. The reli^on of Mo- 
hammed. The body of the faithful, and 
the countries in which it is professed, are 
so termed by the Mohammedans. All those 
who professed the true religion and the unity 
of G?bd before the arrival of Mohammed, 
are considered as comprised in the diameter 
and privileges of Islamism. The Mufti of 
Constantinople, or chief minister of religion 
in Turkey, bears the title of Shoikh-nl-Islarn. 

Xsland (properly eye-land, from A.-Sax. 
eye, as in Athelney, Tbqmey ; the word isle 
representing the Latin insula : Wed^ood s.v.). 
A tract of land encompassed with water, 
whether of the sea, a river, or a lake ; in eon- 
tradistinctlon to continent or terra firma. 

Islands. The detached portions of land 
separated from each other, and from the larger 
masses or continents, by water spaces more or 
less wide and deep, are of two very distinct 
kinds. Some are elongated and generally 
parallel to continents, others are detached, 
rounded, or in groups and systems in open 
ocean. The former are called continental, and 
the latter pelagic. Of the continental islands 
of Europe, the British Islands, the islands 
between Italy and Spain, and those of the 
Grecian Archipelago are the most important. 
As connected with Asia and AfHca^ Formosa 
and the Japanese group, the New Zealand 
group, Mada|ascar and the islands of the 
Indian Archipelago, are the most charac- 
teristic; while the West Indian island, 
Patagonia^ and the chain of islands off the 
north coast of North America are illustrative 
examples. 

I Amongst pelagic or oceanic islands, may be 

Q uoted the various groups of the South Pacific 
>cean, some of those in the Indian Ocean, the 
Canary Islands, and the Galapagos, 

Most groups of islands near continents have 
formerly been connected with the adljacent 
land, while the pelagic islands are probably 
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related to lands now eitlier submerged or 
rising. Many of the latter are coralline or 
volcanic. 

Xslands of the Blessed (Let. InsnlssBea- 
tonim, JETortunatse Insulae ; Gr. Nijorot Maiedpap). 
According to the Grecian Mythology, the Happy 
Islands, supposed to lie westward in the ocean, 
whither afl.ar death the souls of the righteous 
were transported. [Elysium; Htpeeboeea3y 
Gaeden-s.] 

Zsmaelians. A Mohammedan sect, who 
derived their name fi-om maintaining the 
pretensions of Ismael, the son of Jaafar, to 
the rank of Imam, to the exclusion of Moussa, 
who was adopted by that saint. They con- 
sequently rejected the daims of Moussa and 
the five subsequent Imams. The Ismaelians 
formed a secret association, founded in the 
tenth century of the Christian era by Abdallah, 
a Persian. From them originated the famous 
society of the Assassins. (Taylor’s History 
of Mohammedanism^ p, 225 ; 3/m. de V Acad, 
des Inscr. vol. xvii. ; ‘ Secret Societies of the 
Middle Ages,’ published iu the lAhrary of 
Entertaining ‘Knowledge^ 1837.) 

Xsooetlc B.cid. A constituent of the oil 
expressed from Euphorhiaceous plants. In the 
free state it occurs in pearly scales. 

Xsocbimexial. [Isotheemal.] 

XsocbromaUc equal, and 

colour). Having the same colours. In certain 
experiments with doubly refracting crystals, 
the decomposed light forms a double series of 
coloured rings or curves of different forms, 
arranged in a certain order, each curve in the 
one series having one corresponding to it both 
in form and colour in the other. The two 
curves or lines which have the same tint are 
cbRqS. isochromatio. (Herschel’s * Treatise on 
Light,’ Encyclopcedia Mvtnygolitana.) 

Xsoolironal Axes (Gr. firoy, and xp6vo^, 
time). In Mechanics, axes around which, if 
a body be made to oscillate, the oscillations 
will be performed in equal times. 

Xsoebronous. A term applied to two or 
more vibrations or oscillations to denote that 
they are performed in equal times. The term 
isoehronism, as applied to a single vibrating 
body, denotes the property which it possesses of 
performing successive oscillations in equal times, 
notwithstanding, the variation in the amplitude 
of those oscillations. The isochronism of the 
common pendulum is imperfect, but that of a 
cycloidal pendulum is theoretically perfect. 
[Cycloid.] When the amplitudes are very 
small, however, the successive oscillations of a 
common pendulum are practically isochronous. 
The isochronism of a vibrating stretebed-string, 
again, is proved by the fact that the ^itch of 
the note does not vary appreciably when its 
intensity diminishes. 

Xsoclinal Bines. Those lines wHch p^s 
through places where the magnetic dip or in- 
clination is the same. 

Xsodomnm (Gr. l<r6^opxts, huili alike). In 
Ancient Architecture, a species of walling, in 
which all the courses were of equal height. 
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Xsogonlc Bines (Gr. icroytivios, egui- 
(sKguiar). In Terrestrial Magnetism, the lines 
passing through all places on the surface of 
the earth at which the horizontal magnetic 
needle makes the same angle with the meri- 
dian, or at which the. declination is the same. 
[Maonetism, Teeeesteial.] 

Xsolated, Insulated (from the Ital 
isola, Lat. insula, an island). In Electri- 
city, a body is said to he isolated when it 
is surrounded hy non-conductors, or bodies to 
which it cannot communicate its electric virtue, 
^cept by induction. Bodies may be isolated 
in various ways ; by suspending them by means 
of caoutchouc or silken cords ; by placing them 
on a cake of gutta percha, wax, resin, or sul- 
phur, or on a stand of glass or dry varnished 
wood, &c. 

Xsolated Point. In Geometry, a double 
point at which the two tangents are imaginary. 
It is also called a conjugate point. [Conjugate 
Point and Double Point.] 

Xsomerlsm (Gr. ‘iaos, and pipes, part). 
Compounds which contain the same elements 
in tne same ratio, and yet exhibit distinct 
chemical qualities, are said to be isomeric. 
The cyanic and fulminic acids are isomeric 
compounds of nitrogen, oxygen, and carbon. 
The distinctions thus arising are probably 
referable to th-e different ways in which the 
same elementary atoms are grouped in the 
compound. The ultimate elements of the 
hydrated cyanate of ammonia and of urea are 
the same, and in the same proportions, but 
the two substances are very distinct ; the ele- 
ments are differently grouped; they are carbon, 
hydrogen, oxygen, and nitrogen, and urea may 
he represented as CaH^OjjbTg, while in the 
^anate they are arranged as NH 3 ,C 2 bT 0 ,H 0 . 
To analogous cases in which the relative pro- 
portions of the elements in 100 parts hy weight 
are the same, hut in which the absolute number 
of atoms differs, the term polymerism has bean 
applied. Aldehyd and acelie ether are liquids 
quite different in properties, but they are poly- 
meric. Aldehyd is represented by C^H^Og, and 
acetic ether by CaHgO^. Two atoms of alde- 
hyd would therefore he equivalent to one of 
acetic ether; but 100 parts of each liquid 
would yield precisely the same relative weights 
of carbon and hydrogen. At the same time 
these Hqnids are not mutually convertible into 
each other. In mineral chemistry, a similar 
condition presents itself in reference to the 
compounds known as ferro- and feiri-cyanogen. 
The former is Pe, CeNg; the latter has exactly 
double the number of atoms, 

In a state of combination, their crystal- 
line forms, colour, and chemical properties 
are wholly different. These facts teach us 
that the grouping of the atoms, apart from 
the composition of substances, has a mate- 
rial influence on their chemical and physical 
properties. 

Xsomeroua (Gr, itropepiis, jfrom iaos, and 
pipes, a part). In Botany, equal in number. 
Thus an isomerous flower is one in which 
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the different parts are equal to each other in 
number. 

Xsometrical Perspective. [Febspbc- 
TrvE.] 

Xsomorpliisni! (Gr. fo-os, and form.). 

Substances ■which resemble each other in their 
crystalline forms, but differ in their component 
parts, are said to be isomorphom. Thus the 
phosphate and biphosphate of soda have the 
same form, or are isomor^hous^ with the arse- 
niate and binarseniate of soda ; and in regard 
to other bases, such as potash and ammonia^ 
each arseniate has a corresponding phosphate 
possessed of the same form. In these cases 
there is necessarily an analogy in the atomic 
constitution of the compounds, which are ob- 
served to possess ■the same number of equiva- 
lents of acid, alkali, and water of crystallisation, 
and differ in nothing except that the one series 
contains an atom of arsenic, and the other an 
atom of phosphorus. 

XsonanOra (Gr, Xiros, equoH^ and inrfjp). The 
genus which yields the Gutta Percha tree, L 
G-uttc^ which is a large forest-tree of the Indian 
Archipelago, growing sixty or seventy feet high, 
with a trunk two or three feet in diameter, and 
abounding in mUky juice, which is Gutta Percha. 
The tree belongs to the order Sapoiacees. The 
juice has been obtained by felling the trees, 
and through this extravagant mo.de it has become 
extinct in Singapore, whence the produce was 
first obtained. The average quantity yielded 
by each tree is set down at 20 lbs. Por the 
uses and properties of this substance, see the 
article Gutta Pbbcha. 

Xsoperlmetrlcal (Gr. t<ros ; v^ptfurpov, oir-’ 
ciwference). A term apphed to fi.^es, recti- 
lineal or curvilineal, having eg[ual perimeters. 
An isoperimetrical problem ori^nally denoted 
one in which, of aH possible isoperimetrical 
figures, that one was required which possessed 
some other assigned property or properties. As 
an example of an isoperimetrical theorem, to 
which the solution of such problems lead, we 
may cite the well-known one according to which 
the area of a circle is greater than that en- 
closed by any other isoperimetrical figure. The 
term isoperzmeimcal, however, was soon ex- 
tended to a more general class of problems 
regarding the nature of the figure which, having 
certain properties in common with oiiiers, is 
distmguished from the latter by some maxi- 
mum or minimum property. 

James Bernoulli was the first who discovered 
the true principles on which questions of this 
kind depend, and the circumstances which 
render the ordinary methods of maxima and 
minima inapplicable to them. The immediate 
subject of his researches was the problem of 
the Beaohistochroke [which see], or curve 
of quickest descent, celebrated in the early 
history of the calculus on account of the con- 
troversy to which it gave rise between the two 
brothers, James and John Bernoulli. The 
analysis of the former, Analysis magni Pro- 
hlematis IsopeHmetrici^ was published at Basle 
in 1701, and in the Leipsk Acts of the same 
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year. Solutions were afterwards given by 
Taylor in his Methodus Inoremmtorum \ hy 
John Bernoulli in the Memoirs of the Ajccdemy 
of Boimces for 1718 ; and by Euler in the 
jpetersbwrg Memoirs. Euler afterwards gave a 
complete and general solution of the problem 
in his Meihodus inveniendi Idneas curvets 
masdmi minimive Proprietate gaudentes, a 
work of which Lagrange has said that there 
is perhaps no other which can be of more use 
to those who wish to exercise themselves in 
the integral calculus. The method, however, 
which is followed in this work has been super- 
seded hy the invention of the calculus of vana- 
tions hy Lagrange ; a most important branch 
of analysis, of which the solution of isoperi- 
me'trical problems is one of the most obvious 
applications. 

The purely geometrical treatment of isoperi- 
metriem problems hg-s been little cultivated. 
One of the ablest researches of this kind was 
given by Steiner in Crelle’s Journal^ vol. xxiv. 
1842. 

Xsopoda (Gr. and ttoDj, afoot). The 
name of an order of Crustaceans, comprehend- 
ing those whi(i. have the legs all alike, and 
adapted only for locomotion and prehension. 

Xsopodlform. The larvae of Saprophagous 
Hexapods are so called which have an oblong 
body, a distinct thoracic shield, and a vent 
provided with filaments or laminae. 

Xsopyre (Gr. ieos, equals and ’iTvp,fre; be- 
cause the effect produced upon it by the blow- 
pipe is like that produced on several other 
minerals). A silicate of alumina, peroxide of 
iron, and lime, found in compact masses in the 
granite. of St. Just, near Penzance, in Corn- 
wall. it is an amoi^hous mineral, resembling 
Cbsidian, of a greyish or velvet-black colour, 
occasionally variegated with grey or red spots 
or streaks, like Bloodstone, and opaque or only 
slightly translucent. 

Isosceles (Gr. l<roa-Ke\^s, from a-ndKos, a 
leg). In Geometiy, an isosceles triangle is one 
which has two equal sides. By Euclid’s prop. 5, 
book i. the angles at the base of an isosceles 
triangle are also equal. 

Xsostemonous (Gr. ferov, and eriiaiav, a 
thread or stamen). In Botany, this term, in 
expressing the proportion that one part bears 
to another, denotes that the stamens are equal 
in number to the petals. 

Isothermal (Gr. leos, and OdppLTi, heat). In 
Physical Geography, isothermal lines are those 
which pass through those points on the surface 
of the earth at which the mean annual tempe- 
rature is the same. Isothermal zones are spaces 
on opposite sides of the equator ha^ving the 
same mean temperature,^ and bounded by cor- 
responding isothermal lines. On account of 
the irregiuar form and disposition of the con- 
tinental masses, by which the climate of dif- 
ferent places is greatly influenced, the iso-^ 
thermal curves are not parallel to the equator, 
excepting in the very low latitudes. According 
to Humboldt, the isothermal line which corre- 
^nds to the temperature of 32*^ Pahrenheit 



ISSUANT ITALIAN SCHOOL 


passes between TJlea in Lapland, lat. 66® and 
Table Bay on tbe coast of Labrador, lat. 64°. 
The isothermal line of 41® passes near Stock- 
holm, lat. 69^®, and St. Greorge’s Bay, New- 
foundland, lat. 48®. The line of 50° passes 
through the Netherlands, lat. 51°, and near 
Boston in the United States, lat. 42^° ; that of 
69° between Eome and Florence, lat. 43°, and 
Raleigh in North Carobna, lat. 36°. In all 
these cases we see that the isothermal lines, in 
passing from the western side of the continent 
of Europe to the eastern coast of America, 
deyiate ve:^ considerably towards the south ; 
the deviation in one case amounting to 11^° 
of latitude. In passing over the American 
continent, they again recede to the northward ; 
and in California, and to the north of that 
peninsula, along the western side of the conti- 
nent, the annual temperature is nearly the 
same as under similar latitudes in the west of 
Europe. From the western to the eastern side 
of the old continent, the flexure of the iso- 
thermal curves and the diminution of the 
mean annual temperature under the same 
parallels are not less conspicuous. The iso- 
thermal line of 65° passes through Nantes, 
lat. 47°, and Pekin, lat. 39f°. Edinburgh 
and ICasan (in the east of Russia) have me 
same latitude j but the mean annual tem- 
perature of the former is 48°, while that of 
the second is below 38°. For the different 
causes which affect the parallelism of the 
isothermal lines, or which produce the dif- 
ferences of the mean annuM temperature of 
places under the same parallel of latitude, see 
Climate. 

Humboldt gives the name of isotherallinesifh:. 
fcros, and Qipos, summer) to the curves passing 
through those places at which the mean summer 
heat is the same; and of isochimmal (^coy, and 
winter) to those which pass through the 
places at whienthe mean temperature of winter 
IS the same. The isotheral and isochimenal 
curves deviate much more from the parallels 
of latitude than the isothermal. The latitudes 
of places having the same winter temperature 
sometimes differ as much as 18° or 20°. The 
winter of Scotland is as mild as that of Milan. 
The mean temperature of the winter months at 
Edinburgh is about 38^° ; of Kasan, under the 
same parallel, only 2°. The winter of Pekin is 
as rigorous as that of Stockholm. (Humboldt’s 
Fragmens Asiatigues] Murray’s Creography, 
Introduction.) 

Xssuant. In Heraldry, a charge repre- 
sented as issuing or coming up from another 
charge or hearing ; also, a lion or other beast 
represented as rising from the bottom line of 
a chief. 

Issue (Fr. issne, from the old verb issirs= 
Lat. exire, to go out). In Law, in the most 
ordinary senses of the word: 1. The points in 
^spute in a suit at law between two parties, 
ascertained by the pleadings, are termed the 
issnes ; and are either issues in law, to be de- 
termined by the court, or in fact, to be ascer- 
tained by a jury. In each form of action 
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a general issue may be pleaded, denying the 
whole cause of action, as that the defendant 
^er was indebted as alleged, and in eases 
where this is not applicable, as where the case 
for the defence is that a debt once existing h a s 
been paid, or that a demand has been barred 
I by the Statute of Limitations, the appropriate 
issue may he raised by a special plea. [Plead- 
HTG.] A feigned issue was a technical mode 
formerly used of trying some questions, sup- 
posing an imaginary wager. In the Scottish 
practice of trial by it is usual to put 
'printed copies of the issues into the hands of 
the jurors. • 2. The legitimate offspring of a 
man. 

Issue. In Surgery, an artificial ulcer. It 
is commonly made by wounding or cutting the 
skin, and placing a pea upon it, which is pressed 
upon the part by a bandage. 

Isthmian Crames- One of the four great 
national festivals of Greece ; so called from 
their being celebrated on the isthmus of Corinth. 
They were common to aU the states, with the 
exception in this case of the Eleans. They 
were held near a temple of Poseidon or N eptune, 
and were celebrated every third year, according 
to some accounts, but others assign them a 
period of one or four years. The contests were 
the same as in the other sacred games [Oltmpio 
Games] : the victors were crowned with garlands 
of pine leaves. 

Isthmus (Gr. iaBiiis). In Geo^aphy, a 
narrow neck of land joining two continents, or 
a continent and a peninsula. Thus, the isthmus 
of Darien joins North and South America, 
and the isthmus of Suez connects Africa with 
Asia. 

Xtacoulc A-cid. An acid formed by the 
action of heat on aconitic acid. 

Xtaka 'Wood. The timber of MaeTuBrium 
Schomburgldi^ a tree of British Guiana, a beau- 
tifully mottled wood employed for cabinet work, 
and also known as Tiger-wood, 

Italian .architecture. [Aechitectiibe.] 

Italian Juice. The extract of Liquorice 
prepared in Calabria. That which is prepared 
on the estates of the marchioness of Solazzi, 
and known in commerce under the name of 
Bolasszi juice, being so stamped, is the most 
esteemed. The Danish juice is prepared in 
Catalonia. 

Italian School. When the arts began to 
revive after the conquest of the ancient world 
by the barbarians of the north, they were 
cultivated with especial favour in the various 
states of Italy where the traditions of the 
Roman civilisation still lingered. Thus we 
find that in architecture the preference for the 
horizontal line over the vertical line was always 
a characteristic of the Italian art ; and in the 
branches connected with sculpture and paint- 
ing there was, even in the mediaeval times, 
a great tendency to revert to the types of 
form adopted in the Roman and the Graeco- 
Roman school. The processes of the Byzantine 
painters were even retained by their ItaHan 
rivals until the commencement of the thirteenth 
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centuiy "wlien G-uido da Siena practised the 
art, and they were retained np to the time 
•when Cinaabne dared to strike out an original 
mode of expression. He was succeeded hy 
Giotto, Puccio Capanna, Taddeo Gaddi, Orcagna, 
Stamina, Memmi di Pirenze, Cavallini, Vitalis, 
Col Antonio del Piore, Carlo CriTeUi di Ve- 
nezia, Manteg-na, and Peru^no, when the dif- 
ferent sub-schools, into which Italian painting 
has been divided, began to be felt. The cha- 
racteristics of the pure Italian school were: 
a simple and naive expression of the prindpal 
•figures, a great harmony of parts, and a ten- 
dency to keep -the subordinate figures in the 
background, a gradual progress in the science 
of foreshortening, and a careful balance of 
colour ; the drawing was gradually raised from 
mediaeval simplidty to Qie elaborate perfec- 
tion of Mantegna and Perugino, who made 
the decisive steps which led to the forma- 
tion of the schools of Michael Angelo and of 
■Raphael, and thus established the schools of 
Plorence and of Rome, Ghirlandajo, Lippi, 
Paolo TJccello, Masaccio, Signorelli, may ^so 
he dted amongst the re-vivers of the taste 
for the arts, and they were well seconded in 
this particular branch hy Lorenzo Ghiberti, 
who in the bronze eastings for the gates of the 
Baptistery of Florence merited all the praise 
that Michael Angelo lavished upon him. There 
was a constant striving after the ideal amongst 
the artists of the ItaSan school, which forms 
a marked contrastwith the desperately realistic 
tendencies of the contemporary artists of the 
German and Plemish schools. (D’Agincourt, 
JSisioire ds VArt par ses Monuments.) ^ 

Xtallo Scbool of PbUosopliy. This 
school comprehends properly the Pythagorean 
and Eleatic systems taken together; hut some- 
times it is used as synonymous merely with the 
school of Pythagoras. Under the several heads 
■will be found the chief features of these phi- 
losopbical systems. The Italic school has been 
so designated because its founder, Pythagoras, 
is said to have taught in Italy, spreading his 
doctrine among the people of Tarentum, Me- 
tapontum, Heraelea, Naples, &e. 

Xtalic Types. In Printing, the elegant 
sloping types, the invention of which is due to 
Aldo Manuzio, the celebrated Venetian printer. 
[Axdinb Editions.] 

Xtcb (a word of doubtful origin). A disease 
of the skin, consisting in an eruption of minute 
itching vesicles, which are commonly rendered 
more inflamed and troublesome by scratching. 
They generally make their first appearance be- 
tween the fingers, or about the beud of the 
wrist, and often spread to other parts of the 
body, especially where cleanliness is neglected. 
Tile itch is highly contagious, and is supposed 
to depend upon a minute insect burro'wing in 
the skin ; some have regarded the insect as a 
consequence, and not the cause, of the disease. 
The itch is cured hy sulphur, which should be 
given internally, and applied externally in the 
form of ointment. "When the smell of sulphur 
is objected to, ointments of white hellebore 
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[ ( Veratrum) and of white precipitate of mer- 
, cury are frequently substituted, but they require 
to be cautiously used. 

Xtihasas. The two great heroic poems of 
the Hindus, the Eamayana and Maha Bharata^ 
are so called. They* are of great antiquity ; 

I later, however, than the Vedas. Some, indeed, 
have attributed the latter poem to a period 
later than that of Alexander. 

Itinerary (Lat. iter, a journey). In Lite- 
rature, a work containing notices or descrip- 
I tions of the places and stations to be met with 
in pursuing a particular line of road ; as, an 
Itinerary from Paris to Rome : or of the prin- 
cipal places and stations on the great roads 
throughout a country ; as Itinerary of France, 
Italy, &e. The Latin Itineraries which have 
been preserved to us, and of which the most im- 
portant is that of Antoninus, consist merely of 
catalogues of stations ; and are principally valu- 
able to us because they contain the distance, in 
Roman miles, from one to another, and thus 
furnish us with assistance towards determining 
the actual site of each place mentioned. The 
Jerusalem Itinerary describes the route and 
stations between Bordeaux and Jerusalem. 

Ztis. This termination, added to the root 
of the Greek name of an organ or part of the 
body, implies inflammation of that part ; as, 
gastritis, inflammation of the stomach ; pleur 
ritis, of the pleura ; bronchitis, of the bronchia, 
&c. 

Zttnerite. Named after Ittner. A rare 
substance, which occurs at Kaisersthul in the 
Breisgau, massive and in rhombic dodeca- 
hedrons, of a grey or bluish colour. It is a 
complex mineral, containing silicate of alumina, 
sulphate of lime, sulphide of sodium, and about 
ten per cent, of water. 

Zuliaee. The name of a family of Myria- 
pods, having the iulus or gally-worm as the 
type. 

Zulus (Lat.). A genus of Myriapodous in- 
sects, characterised as follows : Antennre with 
seven joints, slightly enlarged towards the end ; 
mandibles two, thick, without palps, each di- 
•vided into two hy a middle joint: provided 
with imbricated tooth ; an inferior lip formed 
by the confluence of two maxillce ; feet attached 
in double pairs to most of the joints ; "body 
long, cylindrical, capable of being con^tracted 
into a discoidal spire. The common gally- 
worm {lulus terrestris) is an example of this 
genus, 

_ ^ Zvory (Lat. ehur). The peculiar modifica- 
tion of dentine composing the tusks of the 
elephant. These arecliiefly or solely developed 
in the male. Ivory is less brittle than hone, and 
of a beautifully uniform texture, admitting of 
turning in the lathe and receiving a high polish. 
It consists of about 24 per cent, animal matter 
resembling horn, and 66 of phosphate, with a 
trace of carbonate of lime. The chief consump- 
tion of ivory in England is in the manufacture 
of handles for knives ; but it is also extensively 
used in the manufacture of musical and mathe- 
matical instruments, chessmen, billiard-balls, 



IVORY BLACK JACK 

plates for miniatures, toys, &c. Ivoiy artidei the nuts of ThyUh^has maorocar^a, employed 
Eire said to be maniifactnred to a ^eater ex- in the arts, especially for turnery purposes, 
tent, and \?ith better success, at Dieppe, than Ivory's Theorem. By means of this 
inary other place in Europe; but the prepara- theorem, _ discovered in 1809 (Mayc^ojpac^za 
tion of this beautiful materi^ is much better Bntannica, art. ‘Attraction ’)) Ivoiy reduced 
understood by the Chinese than by any other the determination of the attraction of an ellip- 
people. Ko European artist has hitherto sue- soid upon an external material point to the 
ceeded in cutting concentric balls after the simpler problem of finding the attraction of a 
manner of the Chinese ; and their boxes, chess- confocal ellipsoid upon an internal point. To 
men, and other ivory articles, are all far supe- &cilitate the enunciation of the theorem, it is 
rior to any that are to be met with elsewhere, necessary to premise the definition of corre- 
The western and eastern coasts of Africa^ the spending points. Two points, one on each of 
Cape of Good Hope, Ceylon, India, and the two confocal ellipsoids, are said to correspond 
countries to the eastward of the straits of when their distances from any principal dia- 
Malacea, are the great marts whence supplies metral plane are proportional to the axes per- 
of ivory are derived; but the most esteemed pendicular to that plane. This being under- 
ivory comes from Africa, being of a closer tex- stood, Ivory* s Theorem may be thus enunciated : 
tore and less liable to turn yellow than that The components of attraction, parallel to any 
which is brought from the East Indies. The axis, of two confocal homogeneous ellipsoids 
medium weight of a tusk is about 60lbs. ; and upon equal partides situated at corresponding 
the average importation for the three years points, are proportional to the areas of the prin- 
ending 1850 was 6,000 ewt, yielding a duty of dpal sections perj^endicular to that axis. 

1^. per ewt. ^ Ivy (A.-Sait ifig). The common name of 

Xvory The mixture of charcoal a well-known evergreen shrub, 

and phosphate of lime obtained by burning which climbs over buildings and up the trunks 
bone is sold under this name, and, like other of trees, mantling them with its glossy foliage, 
forms of fl.fiiryifll charcoal, is very effective in Xxlon. [Tantaxus.] 
depriving certain substances of their colour. Zxolyte. A fossil resin, found in a bed of 
Xvory, Vegetable. The hard albumjgn of I utuminous coal at Oberharii in Austria. 
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J. A^ a letter, see I, ^ 1 its head and body^ when asleep or requiring 

Tablru. The name of a Grallatorial^ or warmth.^ Its food is of a mixed nature; but 
wading bird belonging to the genus Mycteria. ' in the wild state the banana is said to be its 
Jaca or Jack-tree. The name of the principal and favonrito nutriment. 

Tsjewa or Artocarpus integrifolia, a species of Jaclntbe (Er.). [Htacinth:.J 
bread-fruit, found in the Indian Archipelago. Jack. Something shown, a signal. In this 
The wood of this tree is called Jack-wood, sense, the word is now limited in its applica- 
Jacamar. A genus of Scansorial birds, tion to the Union Jack, which is the distinctive 
[Galbuxa.] badge of the United Kingdom of Great Britain 

Jacana. The wading birds of the genus and Ireland. [Union Jacx.] 

Parra are so called. Jack. A common name for the pike. 

Jaocbns (Gr. ^ A genus of Jacx. In Mechanics, an engine for raising 
Platyrrhine Qnadrumana, or South American heavyweights. 

monkeys, with thumbs on the hind foot only ; Jack is also the name given to a machine 
all the digits of the fore foot having the same in common use for turning a spit. The corn- 
direction, and being armed with narrow, curved, mon roasting jack, or worm jaci, consists of a 
elaw-iLke nails. The characters of the genus double set of wheels ; a barrel, round which 
are: upper middle incisors separated from and the chain attached to the weight or moving 
larger than the lateral ones ; lower incisors power is wound ; a perpetual screw ; and a fly, 
elongated, narrow, and vertical, the lateral which secures a steady uniform motion. A 
on^ the longest; upper canine teeth conical, multiplying wheel is usually added, in order 
and of moderate size, but more developed than that the weight may be longer in running 
the lower ones. The species of Jacohus are down. 

few in number, and not very clearly defined; The smoke Jack is used for the same purpose 
they axe all of small size. The Jacchmpeni- ^ as the common jack, and is so called because 
cillatULS, remarkable for the radiated mb of it appears to be moved by the smoke of the 
white hairs which projects in front of each ear, I fire. It is in fact moved by the ascending 
has bred in captivity in this counti^. It is current of rarefied air, which acts on a fan pro- 
a very delicate little anima], provided with perly placed in the chimney. The motion may 
a lone and bushy tail, which it wraps round be obtained by various contrivances. Sometimes 
® 259 s 2 
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epiral flyers coiled about a rertical axis are I 
employed, but more frequently a -vertical 
■wheel -with oblique leaves like the sails ofj 
a -wiadtiQill. 

Jack or Jacq.ue of Befbnce. A piece 
of defensive body armour worn in the four- 
teenth and fifteenth centuries. It appears 
to have been of four kinds: a quilted coat; 
or of leather and canvas in many folds; or The Jacobian of a system of quantics is an 
formed of mail ; or of small plates. It was important function which occurs frequently in 
sometimes covered with velvet and lined with the theory of elimination, and that chiefly in 
silk. _ consequence of the property which it possesses 

Jack Sinkers. Parts of a stocking frame, of being reduced to zero by any system of 
Jack Timbers. Those timbers in a bay values of the variables which simultaneously 
which are intercepted by some other piee«, and reduces to zero each of the given quantics. 
consequently are shorter than the remainder; This same system of values, too, causes the 
thus, in a hipped roof, the rafters that are several derived functions of the Jacobian to 
shorter than the side ones are called the jaoJc vanish, provided the given quantics are all of 
rafters* ^ ^ the same order. The Jacobian, it may be ob- 

Jacks. "Vrooden wedges used in coal mines, served, is always a covariant of the system of 
Jack-firult or Jaca. [Aetooakpaoe^.] quantics, since the operations 
Jackal (Arab, tschakkal, Fr. chacal). A d d d 

wild species of dog, the Canis awreus of Lin- &c. 

nseus, of gregarious habits. They hunt in packs, 

rarely attacking the larger quadrupeds, whose are contragredient to sc, y, st, fitc. [Contba- 
resence they are said to indicate to the lion gebdibkt ; Covabiant.] When the given 
y the piercing cries which they set up in quantics are the several first derived functions 
chorus while scenting their tracks. They feed of one and the same quantic, the Jacobian co- 
on the remnants of the lion’s prey, on dead incides with the equally important function 
carcasses, and the smaller animals and poultry, known as the Hessian, which of course is always 
The jackal interbreeds with the common dog ; a covariant of the quantic, and, together \Hth 
its period of gestation is the same, and the its first derived functions, vanishes for the 
hybrid progeny is fertHe. The vi^d jackal singular roots of the quantic. [Singulab 
emi ts a highly offensive odour, which is scarcely Roots.] 

perceptible in the domesticated animal. The The Jacobian, as its name implies, was first 
Canis awreus is abundant in the warmer parts introduced by Jacobi*, his celebrated memoir, 
of India and Africa, but is not found in the De Heterminantihus Jh^nctionalibus, will be 
Rew World, where it is represented by the found in Crelle’s Journal, vol. xxii. * 

Aguara dogs of Brazil. Jacobins. In Ecclesiastical History, the 

Jackdaw or Baw. Oorous Monedvla religious of the order of St. Dominic were so 
(Linn.). A common English bird, which fre- called in France, from the situation of the 
quents church steeples, old towers, and ruins, principal convent at Paris, near the Rue St. 
in flocks, whero it builds its nest. The female Jacques ; also called Frires PrhJieurs. 
lays five or six eggs, paler and smaller than Jacobins. In French History, a political 
those of the crow. The daw may be readily club, which bore a well-known part in the first 
tamed, and taught to imitate the sounds of revolution. It was formed by some distin- 
words. Like other species of the crow genus, guished members of tlie First Assembly, par- 
they have the singular habit of stealing and ticularly from Brittany, where revolutionary 
hiding glittering and metallic substances. sentiments ran high. They took at first the 
Jacob’s Badder. In Botany, the name of name of Friends of the Revolution ; but as at 
the Polemonium ceervlmji, a popular garden the end of 1789 they held their meetings in 
flower. the hall of a suppressed Jacobin monastery in 

Jacob’s Laddbb. In Haval affairs, a rope- the Rue Saint Honor4, the name of Jacobins, 
ladder with wooden steps or spokes, by which at first familiarly given to them, was finally 
the outside of the shrouds, and therefore the assumed by themselves. The history of the 
means of ascending the mast, is reached from Jacobin club is, in effect, the history of the 
the deck. Revolution. It contained at one time more 

Jacob’s Staff. The same as cross-staffl than 2,d00 members, and corresponded with 
An instrument used by surveyors in measuring more than 400 affiliated societies in France, 
heights and distances where expedition and The dub of the Cordehers, formed by a small 
little acftitracy are required. and more -violent party out of the general body 

Jacobian. A functional determinant whoso of Jacobins, was reunited with the parent 
line-constituents are the several first derived society in June 1791, but continued to form 
fanctions of a number of quantics in an equal a separate section within its liyni ta. The 
number of variables. Thus the Jacobian of Jacobin club, which had almost controlled the 
three ternary quantics u, % w, is the fhnetional first assembly, was thus, during the eontimi- 
determinant of the third order : anee of the second, itself divided between two 
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contending parties ; although, the name of Ja- 
cobins, as a political party, is commonly given 
to that section -which opposed the Girondists 
or more moderate in the club no less than in 
the assembly. After the destruction of the 
latter under the Convention, the club was 
again exclusively governed by the more violent 
among its own members, until the downfall of 
Bobespierre. After that period it became un- 
popular; and its members having attempted 
an insurrection on behalf of the subdued Ter- 
rorists, Nov. 11, 1794, the meeting was dis- 
persed by force, and the club finally suppressed. 
Some writers, such as Barruel (Bist.-du Jaco- 
binisme), have seen in the first formatioti of 
this and similar societies the long-concocted 
operations of a conspiracy against legitimate 
government and religion throt^hout Europe. 
The Jacobins, and the other principal dubs of 
the Eevolution, adopted all the forms of a 
legislative assembly. In the constitution of 
1792, their legal existence was recognised. See 
the historians of the French Eevolution, espe- 
cially Carlyle, Mignet, Thiers, Michelet, Louis 
Blanc, for general views ; also Buchez and 
Eoux, Histoiire Farlemmtaire de la B^v. Fran- 
gaise^ for the most complete series of details 
respecting the Jacobins and their meetings 
which has yet been made public. 

Tacobites. In English History, that party 
which, after the Eevolution of 1688, adhered 
to the dethroned monarch James I., and after- 
wards to his descendants. In Scotland and 
Ireland, where the revolution was not effected 
except with the assistance of arms, the Jacobite 
party formed one of the two great divisions of 
each nation ; and although crushed in the latter 
country by conquest, they continued in the 
former to com;prise a large proportion of the 
population until long after the last rebellion 
in 1745. But in England the revolution was 
effected at first with the consent of all parties ; 
the adherents of the exiled monarch were si- 
lenced; yet, in a year or two, the Jacobite 
faction rose into s-trength, and continued to 
harass the government of William throughout 
his reign. ‘ It seems undeniable,’ says Hallam 
{Constitutional History of Fnglandf voL iii. 
p. 149), ‘ that the strength of the Jacobite fac- 
tion sprang from the want of apparent necessity 
for the change of government.* Its immediate 
cause, however, was to be found in the refusal 
of a portion of the bishops and clergy to take 
the oaths to the new government [Nonjubous], 
which gave, as it were, a certain consistency 
and tangible ground of opposition to the friend 
of the dethroned monarch in general. At the 
same time many of William’s chief ad-visers 
and officers maintained a secret correspondence 
■with James IL at the French court, less from 
any attachment to his cause than with a view 
to secure their own interest in case of his re- 
turn. After the death of James II. in France, 
and the accession of Anne in England, the efforts 
of the party languished for a time; but towards 
the close of her reign they revived, on the 
prospect of a change in the succession. We 
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have now undeniable proofs, from the French 
archives, of a fact which had been long sus- 
pected, that Bolingbroke and Oxford, with 
others of Anne’s Tory ministers, were in treaty 
with the son of James II., and either really or 
in pretence negotiating for his return. In 
1715, on the arrival of George I., broke out 
the unsuccessful first rebellion in Scotland ; its 
iU conduct and failure proved a considerable 
check to the hopes of the English Jacobites. 
Bishop Atterhury, the last of their bolder in- 
triguers and adherents, was banished in 1722, 
after which time it is probable that no exten- 
sive conspiracy took place on their part. In. 
Scotland, however, the party maintained its 
strength, until the failure of the rebellion of 
1745 put an end to its political existence. It 
is said that some of the party maintained a 
correspondence with Charles Edward, until his 
decease in 1787. The cardinal of York, his 
brother, died in 1807 ; and it has been said, 
that by his death the adhesion of the Jaco- 
bites, if any existed, was transferred to the 
reigning family as his next heirs. This, how- 
ever, is an error ; the royal house of Sardinia 
and other families intervening between the 
house of Brunswick and the crown of Eng- 
land, according to the strict rules of hereditary 
descent. 

Jacobites. In Ecclesiastical History, the 
Monophysite Christians of Syria are so c^led, 
from Jacob Baradzi, who revived their belief 
and form of worshi;^ in that country and Meso- 
potamia, in the middle of the sixth century. 
Many unsuccessful attempts have been made 
at various times to unite them with the churcli 
of Eome. (Gieseler’s Text-hooJc, transl. ii. 419, 
iii. 414 &c.) [Mojtophysites ; Exttyghiaks.] 

Jacobus. A ^Id coin, so called from 
ha-ving been struck during the reign of James I. 
of England. It was worth twenty-five shil- 
lings, and weighed six pennyweights ten grains. 
The Carolm, valued at twenty-three shUlings, 
weighed five pennyweights twenty grains. 

Jacquard. A piece of mechanism appli- 
cable to silk and muslin looms for the pur- 
pose of weaving figured goods. The name is 
that of its inventor. (For a description of 
the loom, see ITre’s JDiotionary of Arts and 
Manufaotwres , ) 

Jacquerie. In Histoiy, the name popularly 
given to a revolt of the French peasantry against 
the nobility, which took place while King John 
was a prisoner in England in 1356. Jacques 
BonTiomme was a term of derision applied by 
the nobles to the peasants, from which the in- 
surrection took its name. It began in the 
Beauvoisie, under a chief of the name of Caillet, 
and desolated Picardy, Artois, and Brie, where 
savage reprisals were executed against the 
nobility for their oppressions. It was sup- 
pressed after some weeks by the dauphin and 
Charles the Bad, king of Navarre. A similar 
spirit in England produced not many years after- 
wards the rebellion of "Wat Tyler. (M4zeray i. 
838; Flroissart; Sismondi, Btist, des Frangais, 
voL X. ; Hallam’s Middle Ayes, ch. i. part ii.) 
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7actitatiosi of Xfilarria^e. Xu Ecclesias- 
tical Law, a suit Xirought against a party who 
declares that he or she is married. If the 
other party denies the fact, then, in absence of 
adequate proof, the person asserting the fact is 
enjoined to keep silence on that head. 

Jade. In Mineralogy. [Nephuite.] 
Jag'grery. A kind of coarse sugar, made 
from the juice of the cocoa-nut and other Palms. 

Jagruar. Felis Onca (Linn.). The largest 
and most formidable feline quadruped of the 
New World. It is marked with large dark spots 
in the form of circles, with a dark spot or 
pupil in the centre of each; it is generally 
pretty numerous in the neighbourhood of the 
large rivers where the capibara abounds, and 
preys chiefly on those large Rodents. 

Jalalean Bra. [G'ELAniRAy Eba.] 

Jalap (so called from Xalapa in Mexico, 
•whence it originally came). The dried root of 
the JSxogonium Purga, and perhaps of some 
other species of Convolvidacea. This root 
occurs in irregular globular pieces of a dense 
and resinons texture : when reduced to powder 
it has a very peculiar and nauseous odour 
and taste. In doses of from flve to twenty 
grains, jalap is a drastic purge: it is apt to 
gripe and nauseate. 

Jalaplne. The purgative principle of jalap 
root : it is a basic resin. 

Jamaica Pepper. [Axlspige.] 

Jambosa (from the native word Jambos). 
A Mjortaceous genus of Indian trees, many of 
which produce edible fruit, the most esteemed 
being the Malay Apple, J. malaccensis, and the 
Bose Apple, J. vulgaris. They are sometimes 
included in Eugenia. 

Jambs (Fr, jambe). In Arebitecture, the 
side or vertical pieces of any opening in a wall, 
which bear the piece that discharges the super- 
incumbent weight of the building or parts of 
the wall above them. 

James, Saint, of tbe Sword. A very 
ancient military order in Spain and Portugal. 
The reigning kings are grand-masters in those 
countries respectively. The orders in the two 
countries were disunited in 1288. 

James’s Powder. Pidvis Jacobi. A mix- 
ture of bone-earth, or phosphate of lime, and 
oxide of antimony: it is often called fever 
^owd&r^ and acts as a diaphoretic, and also on 
the bowels, and sometimes causes nausea or 
vomiting, according to the dose in which it is 
exhibited. It is an uncertain remedy. The 
pulvis antimonialis, or antimonicd powder of 
the London Pharmaoopma, intended as a sub- 
stitute for James’s preparation, is also open to 
the objection of uncertain activity, dependent 
upon the state of oxidisement of the antimony, 
the protoxide of that metal being virulently 
active, while the peroxide is comparatively 
inert. The usual dose of James’s powdOT is 
from one to flve grains. [AxTiMoinr.] 
Jaxnescnlte. A sulphantimonite of lead. 
It occurs in aeicular crystals in Cornwall, and is 
also found in Siberia, Spain, Brazil, &c. Named 
after Professor Jameson of Edinburgh. 
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Janlssaxies or Janizaries (a corruption 
of the Turkish words yeni tscheii, new troops). 
A celebrated militia of the Ottoman empire. 
The establishment of this corps has been nsu- 
ally attributed to Sultan Amurath I. in 1368 ; 
but the researches of Hammer {Histori/ of the 
Ottoman Empire, vol. i. p. 92) carry it back 
to Orchan, the conqueror of Niesea (1326). This 
new corps was blessed by a saint of that time, 
Hadji Bektash by name, who cut off a sleeve of 
his fur mantle and gave it them as a token : 
whence was derived the fur cap that remaiued 
their distinguishing characteristic. This ir- 
regular infantry long remained the chief mili- 
tary strength of the emijire, and formed a 
kind of warlike republic within its limits. It 
was supplied chiefly by the capture of young 
Christian slaves; and when under Moham- 
med IV. it began to be recruited principally 
from the children of the soldiers themselves, 
its power and importance gave signs of decay. 
Earn regiment or oda of the Janizaries had its 
own soup kettle, which, in process of time, 
acquired a sort of prescriptive sanctity, and 
formed, as it were, the chief standard of the 
regiment ; the officers and other military func- 
tionaries drawing their titles from their vari- 
ous supposed employments as cooks or kitchen 
servants. The militia of the Janizaries con- 
tinued to retain a great influence in the empire 
itself long after it had ceased to be serviceable 
in the field against the armies of modern 
E-oxope. They controlled the sultans them- 
selves, and, as it is alleged, presented a serious 
obstacle to all improvement, until in the year 
1826 the s'ultan Mahmoud, on the occasion of 
a mutiny, dissolved the whole corps, after a 
bloody struggle in his capital in wmeh 20,000 
of them were said bo have perished ; but the 
number is now thought to have been exag- 
gerated. An official publication relating to the 
destruction of the Janizaries was translated 
into French (Paris 1833). See also Walsh’s 
Besidence at Constantinople ; Huval, JDcux An- 
nies a Const. (1828); Quarterly Bcview, vol. 
xli. ; Edinburgh Beview, vol. 1. ; JSlado’s Travels 
in Germany, Turkey, ^'c. (1840). 

Jansenists. A denomination of Roman Ca- 
tholics in France, who followed the opinions of 
Jansen, bishop of Ypres, and formed a consider- 
able party in the latter half of the seventeenth 
century. The Jansenists "were Oalvinistic in 
many of their sentiments, and in several respects 
approximated to the reformed opinions. They 
ffid not, however, separate themselves from the 
Catholic church ; nor did they long survive the 
decree of Alexander VII., by which certain 
propositions extracted from their ■writings are 
condemned as heretical. The Jansenists are 
chiefly celebrated for their contest with the 
Jesuits, by whom they were at last overcome, 
and'subjected to the enmity both of Louis XIV. 
and the Pope. (Leclere, Bibl. Univ. voLxiv.; 
Racine, Hist, du Port Boyal ; Fontaine, Mlm. 
pour servir a VEist. dxi. P. B. ; Saint Simon, 
Mhnoires ; Palmer, Essays on the Church i 320 
&c. ; Hallam, Lit. of Europe, vol. iii. ; &c.) 
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JantMnai more properly Xantbina (Gr. 
IdvdLvos, viokt-ooloured'). A genus of Gastaro- 
podous Testaceous Molluscs, bo denominated 
on account of the beautiful violet colour of the 
shell. There are but a few species of this genus 
known, all of which are marine, and are gene- 
rally met with floating on the surface of the 
ocean in warm and tropical latitudes. The 
shell, as in all floating pelagic Testacea^ is 
light and fragile, whence the specific name of 
the most common species {Janthina fragilis ) ; 
but besides this relation of the shell to the 
habits and sphere of existence of the ani-mal, 
each species also possesses a peculiar organ, by 
which it can, as it were, suspend itself to the 
surface of the water, and which has not hitherto 
been observed in any other molluscous species : 
this organ consists of a congeries of transparent 
vesicles filled with air, the parietes of the bubble- 
like cells being composed of a thin colourless 
condensed mucus, and the whole being at- 
tached to the posterior part of the foot. On 
account of this place of attachment, the vesi- 
cular float has been regarded as the analogue 
of the operculum, which otherwise is wanting; 
but there is an important difference connected 
with the float, viz. the power which the animal 
has, and frequently exercises, of detaching and 
reprodiieing it at will. Thus the mucous air- 
vesicles are east off when the animal desires to 
sink: they are also made subservient to the 
reproductive economy of the janthina, which 
attaches its egg-cells to the under surface of 
the float, and when it is thus laden casts it off. 
By this means the ova are preserved in a situa- 
tion where they may best receive the full in- 
fluence of heat and light ; and the power which 
the parent possesses of reproducing its float 
obviates the inconvenience which would other- 
wise result from this contribution to the well- 
being of its offspring. ^ The following is the 
process by which the janthina has been ob- 
served to repair a mutilation purposely made 
in its float : The foot was advanced upon the 
remaining vesicles tintil about two-thirds of 
that part rose above the surface of the water ; 
it was then expanded to the ■ uttermost, and 
thrown back upon the water, like the foot of a 
Lymuea when it begins to swim ; it next became 
contracted at the edges, and was formed into 
the shape of a hood, enclosing a globule of air 
which was slowly applied to the extremity of 
the float; there was now a vibratory movement 
throughout the foot, and when it was again 
thrown back to renew the process the globule 
was found enclosed in its newly made envelope. 
Prom this it results that the membrane en- 
closing the cells is secreted by the foot, and 
that there is no attachment between the float 
and the animal other than that arising from the 
nice adaptation and adjustment of the adjoin- 
ing surfaces. 

The genus Janthina belongs to the Pectini- 
branchiate order of Gastropods ; the bran- 
chial cavity is capacious, and contains two 
pectinated giUs. Cuvier places the genus be- 
tween Pyramidella and Nerita ; M. Boux con- 
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siders it to be intermediate to Am^'Jilana and 
lAtiopa, 

January (Lat. J anuarius). The first month 
of the year. By some the name is derived from 
Janus, aBoman divinity; by others from janua, 
a gate. It is said that the months of January 
and February were inserted in the Boman year 
by Numa Pompilius. (Sir G. 0. Lewis, Astro- 
nomy of the Ancients^ p. 38.) 

Janus (Lat.). In Mythology, a Latin deity, 
represented generally with two faces looking 
opposite ways. But the name is only another 
form of Bianus, as lana is for Dianm [BujsrA.,] 
The gate of Janus at Borne was kept open in 
time of war and shut in time of peace. It is 
said that this gate was closed only six times 
during 800 years, viz. once in the time of Numa, 
at the end of the first Punic War, thrice under 
Augustus, and once under Nero. 

Japanning*. The art of covering paper, 
wood, or metal with a thick coat of a hard bril- 
liant varnish: it originated in Japan, whence 
articles so prepared were first brought to 
Europe. The material, if of wood or papier 
m4ch4 is first sized, polished, and varnished ; 
it is then coloured, or painted in various de- 
vices, and afterwards covered with a highly 
transparent varnish or lacquer, which is ulti- 
mately dried at a high temperature and care- 
fully polished. The basis of this lacquer, as 
used by the Japanese, is said to be a drying oil 
derived from a species of _ Btagmaria ; but the 
Japan varnish or lacquer in common me is a 
solution of asphalt in oil varnish, 

Jargoon. In Mineralogy, one of the varie- 
ties of Zircon^ found in Ceylon. 

Jarl. A word of Scandinavian extraction, 
signifying nohle ; applied in the early history 
of the northern European kingdoms to the 
lieutenants or governors appointed over each 
province. [Eabu.] 

JarraH. A timher-tree of West Australia, 
the 'Eucalyptus rostrata of botanists. The wood 
is very durable, and resembles mahogany. 

Jasber, or Jasbar, Book of. A book to 
which reference is made in the Books of Joshua 
and Samuel. Lowth supposed that it was a col- 
lection of national songs, so calledfrom the word 
with which it opened, Jasher, he sang. More 
generally the name has been taken to mean the 
just, the book being regarded as a record of 
the lives of righteous men. An account of the 
many opinions entertained of this book may be 
found in Horne’s Introduction to the Study of 
the Bible. The most recent writer on the sub- 
ject^ Dr. Donaldson, in his work entitled JashaVf 
regards it as the nucleus round which the 
earlier Hebrew books have grown up, and as 
containing a pure and simple religion, which, 
was afterwards designedly overlaid by the 
interpolations of a priestly caste, who had 
introduced the doctrine of the Pall, and an 
elaborate sacrificial system based upon that 
doctrine. 

Jasminaceae (Jasminum, one of the ge- 
nera), A small natural order of Exogenous 
plants of the Echial alliance, with monopetal- 
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ous diandrous flowers of a regiilar fl^Tire. It i 
contains few species, diiefly inhabiting the 
warmer parts of the world. 

Jasmine (Arab, jdsamfln). The common 
Jasmine, J. officinale, is a hardy wall plant, 
with white flowers, beautiful as well as fra- 
grant, and together with J. grmdifiorvm is 
principally cultivated in the south of Europe 
for purposes of perfumery. 

Jason, In M;^tholo^. [Medea.] 

Jasper. A silicious mineral of various 
colours ; sometimes spotted, banded, or varie- 
gated. It takes a flne polish, and the variety 
and richness of its colours render it useful in 
the ornamental arts. 

Jateorbiza (a word coined from Gr. lar^p, 
a physician, and jiiCa, o. root), A Menisper- 
maceous genus closely allied to Coocvlus, one 
species of which, J. palmata, formerly called 
Coc<ytdm ^aVmatua, furnishes the valuable me- 
dicinal root known as Calumba root. The 
plant is indigenous in the forests of Mozam- 
bique, whence the roots are imported. 

Jatropba (a word coined from Gr. lorpdy, a 
physician, and rpo(p^, food). A Euphorbiaeeous 
genus, to which the Maudioe plant, from which 
Tapioca is procured, now called Mani/iot uU- 
lissima, was once referred under the name of 
Jatiropka Manihot. It has also been called 
Janipha Manihot, Some of the Indian species 
yield oil by crushing the seeds. The Physic Nut, 
Garcas purqans, was also once referred to this 
genus. [dtnaoAs; Manihot.] 

Jaundice. A disease characterised by a 
yellow colour of the eyes and skin, deep- 
coloured urine, and pale evacuations from the 
bowels ; it comes on with languor, great de- 
pression of spirits, loss of appetite, dyspeptic 
symptoms, vomiting, bitter taste in the mouth, 
and generally pain in the region of the liver. 
It is apparently caused either by obstruction 
of the dnet that conveys the bile into the in- 
testine by a gall-stone ; or by a morbid and 
viscid state of the bile, which prevents its 
flowing freely; or by spasm of the gall-ducts, 
or by some accidental pressure upon them, such 
as that exercised by masses of cancerous or 
other malignant disease; the consequence is, 
that the bile, instead of passing off by the 
bowels, is absorbed into the blood, and becomes 
visible upon the skin, especially in the more 
delicate vessels. It is an occasional consequence 
of pregnancy. It has been supposed to affect 
infants soon afterbirth ; but the colouration is in 
such instances not produced by bile. The most 
common eases of j aundice are probably occasioned 
by viscidity of bile. Pathologists in the present 
day recognise a form of jaundice caused by the 
retention in the blood of certain of the elements 
of bile, a form produced quite independently of 
any pressure on the ducts. Aperients and 
small doses of blue pill, with tonics, are the 
most essential remedies ; and where it occurs in 
persons of sedentary habits, moderate walking 
‘and horse exercise are requisite. It is often a 
protocted and troublesome complaint, and then 
indicative of structural derangement. Jaundice 
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from gall-stones is often attended by exem- 
ciating pain and vomiting, owing to the passage 
of the stone. Opiates and such remedies as allay 
the irritability of the stomach are to be had re- 
course to, and the warm bath is useful. The 
beneficial influence of saline aperients and 
diluents in this disorder, has given celebrity to 
the waters of Cheltenham and similar mineral 
springs. 

Javelin (Fr. Javeline). A short spear 
thrown from the hand, anciently used both by 
home and foot soldiers. The pUum of the 
Romans was of this description. 

Jaws. In Sea language, the two sides 
forming the semicircular openinj^ at the thick 
end of a gaff or boom. The object is to half 
encircle the mast, so that, the other half drdle 
being completed with rope, the spar may at 
once be prevented from leaving the mast, 
and permitted to run up and down it when 
necessary. 

Jay. The native bird so called is a i^ecies 
of the genus Garrulus, se;^arated by Cuvier 
from tbe genus Corms of Linnseus on account 
of the weaker mandibles terminating in a sud- 
den and nearly equal curve. The tail is cunei- 
form, not long ; and the slender feathers of the 
forehead can be erected like a crest. Tbe 
common jay {Corvus glandarius, Linn.) ni- 
dificates in woods, ana builds a simple nest 
of sticks and slender twigs; the female lays 
five or six eggs, of a greyish ash colour, mixed 
with green, and faintly spotted with brown. 
The young associate with the parents till the 
following spring, when they separate to form 
new pairs. 

Jears. Strong tackle of blocks and stout 
ropes, for raising or lowering the lower yards 
in square-rigged ships. 

Jeffersonite. In Mineralogy, a species of 
"Pyroxene. It is found in New Jersey. 

Jebovali. A name for the Deity in the He- 
brew Scriptures. The word itself, which appears 
to be of PhcBiiician origin, was held in peculiar 
veneration by the Jews, who never allowed 
themselves to pronounce it in the reading of 
their sacred books, but substituted for it 
wherever it occurred, the term Adonai, or Lord, 
This ]praetice is maintained even to this day ; 
nor will they vyrite the word in perfect Hebrew 
letters. Heuce they have left the word Jeho- 
vah imperfectly written over the altar-piece in 
the synagogue in St. Helen’s Place ; making 
it to resemble that word, hut in reality to signify 
fhe Beloved. 

Jejunum (Lat. jejunus, empty). The 
second diyision of the small intestines; so 
termed because when examined after death it 
is generally found empty or nearly so. 

Jelly. [Gedatinb.] 

Jerboa. [Drpus.] 

Jerfblcon. The Pdeo Gyrfalco of Linnseus. 

Jervln (from Jerva, the Spanish name of 
a poison obtained from white hellebore). A 
cr^tallisable alkaloid, existing along with 
•veratria in the root of v&rairum album, or 
white hellebore. 
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«fes». In Taleonry, the strap by which -the 
leash is fastened to the leg of the falcon. 

7esuates of Saint Jerome. A religions 
order, founded in 1363 by G-iovanni Colum- 
bino, of Sienna. It was suppressed by Clement 
IX. in 1668. 

Jesuit’s Barfe. [Cinchoita ; PnETmAir 
Babk.] 

Jesuit’s Drops. The compound Uwitare 
of hmsoin of the J^harmacoposia'. called also 
Friar's balsam, 

Jesuit’s Powder. Powdered Cinchona 
bark. 

Jesttites de Robe. A name applied to 
secular persons of high rank bound to the 
order of Jesuits by tows of obedience, without, 
howerer, having taken the spiritual vow. 

Jesuits or Tbe Society of Jesus. The 
most celebrated of aU the Eomish religious 
orders ; founded by Ignatius Loyola, a Spaniard, 
in the year 1534, when he, with Francis Xavier, 
and four or five other students at the university 
of Paris, bound themselves to undertake the 
conversion of unbelievers. The first principle 
of the society thus formed was impncit sub- 
mission to the commands of the Holy See: in 
consideration of which their order was con- 
firmed in 1540 by Pius III.; and from that 
time to the present, though with many alter- 
nations of success and reverse, the Jesuits 
have been one of the main bulwarks of the 
authority of the Eoman See. The zeal which 
they manifested at the period immediately 
succeeding the Eeformation, when th§ Do- 
minicans and other orders which had been 
founded on similar principles, and had faith- 
fully executed their mission for many ages, 
had degenerated into luxury and indifference, 
secured for them the favour of the sovereigns 
and other political partisans of Home. They 
soon became installed in the confessionals of 
all the Catholic kings of Europe, and through- 
out the sixteenth and following century were 
in fact the directors of their counsels and the 
rulers of their subjects. 

In Protestant countries they acted as the 
emissaries and spies of the Pope ; and in Eng- 
land, where early in Elizabeth’s reign their 
landing npon our shores was made a capital 
crime, they persevered nevertheless in keeping 
alive the spirit of Roman Catholicism among 
the harassed remnant of the old faith. They 
passed and repassed the channel year after 
year, devoting their lives, with almost a cer- 
tainty of eventually suffering, to the maintenance 
of an illegal, and often a treasonable, corres- 
pondence with the court of Rome and the ene- 
mies of the queen’s government. At the same 
time another division of their numerous body 
employed themselves with the most undaunted 
energy, and with an apparent success such as 
has never crowned the efiorts of any other mis- 
sionaries, in converting the heathen of Asia 
and America. St. Francis Xavier, the Apostle, 
as he is called, of the Indies, planted Chris- 
tianity in Hindustan and Japan ; Eicci intro- 
duced it into China. In the coxirse of a few 
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years the number of professing Christians in 
these countries became very large. It should 
be ^marked, however, that the great secret of 
their success seems to have been the address 
with which they obtained the confidence of 
the ruling powers. In Japan and China they 
became the intimate advisers of the sovereign, 
and frequently obtained the assistance of the 
civil power in the furtherance of their mis- 
sionary system. 

The Jesuits obtained also, throughout Roman 
Catholic Europe, the direction of the education 
of youth: they founded many schools and 
colleges, not only for the instruction of those 
who were designed for members of their own 
order, but for that of the xipper and lower 
classes generally, in the education of both of 
which they were eminently successful. 

As a religious body, the Jesuits differ from 
their predecessors, inasmuch as, their principle , 
being to conform as much as possible with the 
manners of the age, they have never adopted 
the austere observances and exclusive spiritual 
character upon which all earlier orders had 
grounded their claims to notoriety. They are 
divided into different classes; of which only the 
professed take the religious vows of poverty, 
chastity, and obedience to their superior. 
Among the novices are frequently enroEed in- 
fluential laymen, as was Louis XIV. himself in 
his latter years ; and this is one of the means 
which the order has employed to extend its 
efficiency where it would be least liable to 
observation. The professed are of several 
ranks, the whole body being under the absolute 
control of the General, whose abode is fixed in 
Rome, and whose council consists 6f an ad- 
monitor and five assistants or councillors, who 
represent the five principal Catholic states-^ 
Itdy, Germany, France, Spain, and Portugal. 
To Rome, as the central seat of the order, are 
sent monthly communications from the supe- 
rions of the different provinces through which 
■'ts members are disixibuted. 

The Pope has conceded to the Jesuits greater 
indulgence than even to laymen, exempting 
them from the religious observances which are 
enjoined on ah Roman Catholics, and especially 
on the religious orders; and hence it is that 
they have been enabled to devote so great a 
portion of their time not only to instruction, 
but to many branches of learning and practice, 
by means of which they have insinuated them- 
selves into the confidence and the concerns of 
the laily. They are remarkable also for the 
worldly air which when occasion serves they 
studiously assume — for the ease with which 
they dispense with all the outward appearance 
of their spiritual character in places where 
their objects seem to be more attainable by a 
different behaviour; and they have been re- 
proached at all times with allowing themselves 
on the same principle to make use of mental 
reservations and other pious frauds in pur- 
suance of the peculiar ends of their society. 
Hence, even when their influence in Europe 
was at its height, great distrust was manifested 



JET JEW’S EAE 

towards tliem in many quarters. In France of polish, and are used for ornamental pur- 
they were supposed to be implicated in the plots poses. The jet found in the Lias of Whitby 
by which Henry III. fell, and the life of Henry in Yorkshire is employed in making ornamental 
IV. was attempted, and were indeed banished articles of mourning. 

from that country by royal decree before the JTet d’XSau (Fr.). A fountain which throws 
end of the sixteenth century s they were re* up water to some height in the air. According 
admitted, however, and continued in the en- to the theory of hydrostatics, the velocity with 
joymeiit of their full influence in spite of the which water issues from an orifice is equal to 
strong opposition of the Jansenists in the reign that which would he acquired by a heavy body 
of Louis XIV. They were banished, in the in falling through a height equal to the difPer- 
course of the eighteenth century, from France, ence between the levels of the orifice and the 
Spain, Portugal, and other Catholic states ; and fountain head ; whence, if the resistance of the 
in 1773 Clement XIV. issued a bull by which air and other impediments were removed, the 
he decreed the total abolition of the order, height of the jet would be equal to that of the 
The invitation, however, of Catherine IL into surface of the reservoir. Among the causes 
Hussia, and the favour of the successor of which prevent the jet from obtaining the height 
Clement, restored them in some degree ; and which theory assigns to it, the following are the 
they stifl exist and exercise considerable in- principal : 1st. The resistance of the air, which 
fluence in Italy and Spain. From Eusaia tliey is proportional nearly to the square of the ve- 
are at the present moment entirely banished ; locily. 2nd. The friction against the sides of 
nor has Portugal readmitted them since their the pipe and the orifice through which the 
expulsion in 1759. In France and Germany water issues. 3rd. The velocity of the particles 
their presence appears to he connived at, diminishing at every instant as they ascend, the 
though they have never formally been allowed lower particles of the ascending column press 
to re-establish themselves in those countries, against those next above them ; and the pres- 
In England they have been allowed to found sure being by the nature of fluids communi- 
and maintain the Eoman Catholic college at cated in alL directions, the consequence is that 
Stony hurst. By the Eoman Catholic Eelief Bill, the column is enlarged and proportionally 
natural-born Jesuits are required to register shortened. 4th. The water at the top of the 
themselves with the clerk of the peace in every jet does not faU off instantaneously when its 
county : foreigners must provide themselves velocity is destroyed ; it rests for a moment at 
with licenses from a secretary of state ; but these the top of the column, where its weight opposes 
provisions have never been enforced. an obstacle to the particles next succeeding, 

The history of the Order of Jesus has often and the retardation thus caused is communi- 
been written ; but with so much exaggeration, cated to the whole column. This last obstacle 
both of &ien^ and enemies, that it is dijOBiCult may be avoided by slightly inclining the jot 
to point out a fair account. The JSistoria fcom the vertical ; and it is found by expmeneo 
Jcsuitica of Hospinian, a Protestant, carries it that a jet so inclined plays higher than one 
down to the end of the sixteenth century. Or- quite upright, though the effect is thereby ren- 
landi and Sacchetti’s was dered less pleasing. It is necessary that the 

proscribed by the parlement of Paris ; a fifth diameter of the adjutage or orifice he consider- 
part was added to it by Souveney. Ooudrette, ably less than that of the pipe. (Desaguilier, 
one of the order, published a history of it just Experimental Philosophy \ Mario tte, Mouoe- 
before its dispersion, 6 vols. 12mo. with Supple- Tnmt des Eaux.) 

ment, 1761-4. D’Alembertpublished an account Jeterus. Vegetable jaundice, a disease of 
of the destruction of the order in France, 1765. plants, where the system becomes affected with 
See also Georget’s M&moires, Paris 1817. The a general yellowness, 
celebrated Lettres Provinoiaks of Pascal con- Jetsami [Flotsam.] 
tain a powerful exposure of the en’ors of the Jetty (Fr. jet(^e). A landing place carried 

casuistical theologians of the sixteenth and out from the bank of a river, or from the sea- 

seventeenth centuries, of whom a large pro- shore, so that vessels may be enabled to discharge 
portion were Jesuits. The voluminous French their passengers or cargo at all times of the 
collection, entitled Notwelles EGcUsiastiqzces, tides. They may be either solid, so as to act as 
continued from the reign of Louis XIV. to a species of breakwater, as is the case in the har- 
the Eevolution, was under the management of hours upon the seacoast; or they may be made 
Janseilists, and contains every charge which so as to allow the tide wave to flow uninter- 
hostility could suggest against the Jesuits, xuptedly past them, as is the casein the various 

Eanke’s History of the Popes of the Sixteenth jetties upon the banks of the Thames. In hy- 
and Seventeenth Centuries contains much valu- draulie engineering, the two arms of a port 
able matter relative to that period. are always spoken of under the name of jetties j 

According to the most recent accounts, the they may be of wood, stone, or iron, 
order numbered in 1862, 7,231 members, of Jew stone. The fossil spine of a large 
whom 2,203 were French, 1,636 Italian, 740 egg-shaped echinus. 

Spanish or Portuguese, 563 German, 542 Bel- Jew’s Ear. The popular name of a eup- 
gian, 349 Austrian, 265 English, 126 Irish, shaped tough but gelatinous fungus, velvety 
240 North American. mthout and wrinkled within, to which b ita- 

J'et. A variety of Lignite. Some Jets admit nists give the name of Hirneola or Exidia 
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AitHoida Jud<B, It was formerly employed in 
gargles, Imt its 'virtues seem to Ije imaginary. 

Jew’s Harp. An instrument of metal, 
■with a flexible ■vibratory thin metal tongue 
fixed to its circular base; on ■which tongue 
the breath, acting in different degrees of force, 
produces something like a modulated air. 
It is shaped thus, The outer bars are 

placed between the teeth, and the central piece 
or tongue is set in "vibration by the action of 
the fingers. 

Jew’s PitclJi. As^haltum. ^ [Asphaxt.] 
Jezids. A sect of religionists, long settled 
in the mountainous country near Mosul; said 
to be disciples of Yezid Ben Anisa, a Mo- 
hammedan doctor. Their religion, however, 
is said to be a mixture of the ancient Mani- 
chean belief of those regions ■with the tenets 
of Mohammedanism and Zendism. They ap- 
pear to he on better terms -with the Christians 
than with the neighbouring Turks, by whom 
they are characterised as worshippers of the 
de'vil (Arab. Schdtan), -whose name, it is said, 
no threats of punishment will force them to 
pronounce, and whom they only mention by 
periphrases, as the great sheikh, or he whom you 
kncm of. They live in -villages, huts, and tents, 
and are dreaded for their ferocity and rohber- 
like habits. They are noticed at length in a 
preliminary dissertation to Sylvestre de Sacy’s 
X)csGripiiou du Pachalik de Sagdad^ 1809 ; 
said to be the work of Father Garzoni, who 
was eighteen years a missionary in Kurdistan. 
(See the art, <Jeziden’ in Ersch and Gruber’s 
Biteyclopcedia.) 

Jilj. A large triangular sad between the 
fore-topmast head and the jibboom in large 
vessels, and between the masthead and bow- 
sprit in schooners, cutters, and other small 
craft. When the -wind is a-beam, the jib serves 
to counteract the tendency of the driver to bring 
the ship’s head towards the wind. 

The effect of this sail would seem to he to 
lift the ship’s head; yet seamen find that as 
the wind fceshens it causes the ship, on the 
contrary, to plunge, and they either ease it in 
(along the boom), or haul it down. This 
anomalous effect maybe explained as follows: — 
Let ^ and 0 be ■^e horizontal and vertical 
coordinates of the centre of effort, the centre 
of gravity of the vessel being the origin : let P 
be tbe resultant of the pressures on the sail. 
This may obviously be resolved into three ; 8 
the direct effort along cs, \ the lateral effort 
along y, and p the vertical effort in a. The 
moment to raise the bow is xp—s^S. If 0 S ex- 
ceed xp, the effect is negative or tends to de- 
press tbe bow. In all vessels a?>^, also d>p 
generally ; hence the effect is not so decided as 
it may appear at first to he. 

Let 6 be the angle which P makes with the 
horizon, and <p be the angle between a? and the 
horizontal projection of P; then ps=P sin e, 
and 5=P cos e cos <^>: hence the effect is 
P (a? sin e— iSf cos e cos <p). 

When the wind is aft, <#> = 0, and 6=;90 -k 
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(the inclination of the jib-stay to the horizon 
nearly) ; and the effect is 

P (a? cos K sin /c), 
which, as /c=45® is positive or lifting. 

When the wind blows fresh, the vessel being 
close hauled and heeling over, the stay sags to 
leeward ; and the after-leech being also slacker 
than the foot, the resultant P may become ho- 
rizontal or 6=0, or even negative; in which 
last case the effect is 

— P (a? sin 6 + cos e cos 0), 
which is altogether depressing. If now the jib 
be eased in, a? and s are diminished. Hencej in 
general, the plunging effect of the jih is owing 
to the heeling of the ship, and to the sheet 
being too flat aft. The like reasoning obviously 
applies to staysails. 

Jib Door. In Architecture, a door so 
constructed that it stands flush with the ad- 
joining face of the wah on both sides, and 
without dressings or architraves. Thus it 
appears to form part of the wall, the intention 
of a jib door being simply to disguise the 
aperture. 

Jibboom. On Shipboard, a movable spad 
running out beyond the bowsprit for the purpose 
of affording a base to the jib in large vessels, 
and to the flying jib in vessels of a smaller 
size from schooners downward. 

Jibing:. [Gybing.] 

Jig. In Music. [Giga.] 

Jigger. On board Ship, a tackle having a 
block and a sheave at its respective ends, used 
in keeping the cable taut after being thrown off 
from the capstan, round which it has not taken 
more than two or three turns. 

Jiujal or Cingal. A large musket used as 
a wall-piece in China and India. 

Jobs. In Printing, cards, shop bills, reward 
bills, play bills, posting bills, auctioneers’ cata- 
logues, price lists, and other small things of a 
similar kind. Job houses seldom execute book 
printing to any great extent, as their materials 
are not calculated for it. 

Joggle Piece. In Architecture, a truss 
post whose shoulders and sockets receive the 
lower ends of the struts, which are framed into 
them with a joggle joint. 

Joggled Joints. In Architecture, the joints 
of stones or other materials, indented in such a 
way that the adjacent stones fitting into the 
indentations, they are prevented from being 
pushed away from each other by any forces 
perpendicular to the pressures by which they 
are thus held together ; joggle joints give lateral 
stiffaess to the assemblage. 

Jogues or Tugs. Eras of extraordinary 
length in the mythical chronology of the 
Hindus. They are four in number, and are 
called respectively Suttee, Tirtah, Dwapaar, 
and CoUee. In character they answer closely 
to the Hesiodic ages in Greek mythology. 
[Sasits; S0THIA.C Pmiop.] 

Jobu Bull. This well-known collective 
name of the English nation was first used in 
a satire (confidently ascribed to Arbuthnot, 
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though not actually avowed by him), Tkt Mis- 
tory of John Bidl, usually published in Swift’s 
works ; in which the French are designated as 
Lewis Baboon, the Dutch as Nicholas Frog, &c. 

Jobn Dory (Fr. dor4e, gilt, in reference to 
its yellow colour). In Ichthyology, Zms Faber, 
the best known example of the Dory family of 
fishes, grouped by M. Valenciennes as the ^th 
great tribe of Bcomberoids. In Gascony the John 
Dory is known by the name Jan, which signi- 
fies coGJt. It is possible, therefore, that the name 
John may be a corruption of this word, and not 
of the French jaune, yellow, which would be only 
a repetition of the epithet doree. 

Joinery. In Architecture, the art of firaming 
woodwork for the finishing of houses, such as 
doors, sashes, shutters, cupboards, &c. The 
term carpentry is applied to the woodwork of a 
building whidi is of rough nature, and can be 
prepared with the axe, adze, chisel, and saw. 

Joint Tenancy. In Law, where lands 
and tenements are granted to two or more 
persons to hold in fee simple, fee tail, for life, 
for years, or at will, without any wo:ds sepa- 
rating the title to their shares. Its properties 
are said to be unity of interest, of title, of time, 
and of possession; and it is subject to the 
right of survivorship. Joint tenancy may be 
severed by partition, or by the alienation of 
any party, but not by will. Personal chattels 
may oe the subjects of a joint tenancy. 

Joint-stock Companies. In Mercan- 
tile Law, joint-stock companies are now re- 
ducible to three classes ; 1 . Trading companies, 
incorporated by special Acts of Parliament, 
of which railway companies form the most 
important division, although companies formed ' 
fox many other purposes have been incorpo- 
rated by special Acts. 2. Companies esta- 
blished under the general Acts for regulating 
public companies which have been passed from 
time to time; the principle now generally 
accepted of limiting the liability of individual 
shareholders to the amount of their shares 
having been gradually introduced and worked 
out by successive amendm ents of the law. The 
last general Act is the Companies Act 1862, 
under which seven or more persons, under 
certain conditions, may form thenaselves into 
an incorporated company either with or with- 
out linoited liability. 3. Mining companies 
on the cost-lwok system. The winding up of 
companies, either voluntarily by arrangement 
among the members, or compulsorily in case 
of insolvency, ot in other ways failing to 
fulfil the conditions of their incorporation, 
is also provided for by Acts of Parliament. 
[Company,] j 

Jointure. In Law, a settlement of lands 
and tenements made on a woman in considera-l 
tion of maiTiag;e, ordinarily an estate for 
but the term is now usually applied to the 
more common provision of a rent charge.! 
[Makbiagb, liAvy or.] 

Joists. In Aiehiteciure, the timbers of a 
floor to which the boards or the laths of thej 
ceiling are nailed. They rest either upon the 
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side walls, or upon girders, or sometimes upon 
both. 

"Where one tier only of joists is used, it is 


Pig. 1. 




called a single flooring (fig. 1), 

A A Abeing the joists ; and in 
this flooring the joists should ' 
not exceed sixteen feet in j 
length, or bearing; and even ' 
when the bearing exceeds eight feet, they 
should have stiffening pieces to resist the 
action of torsion to which they are exposed ; 
herringbone strutting is frequently employed 
with this object. 

"When two sets of joists are used, the floor 
is said to be a « 

doiMe floor {flg. ’ 

2), in which A 
A are called the 
floor or bridging 
joists ; B B the 
binder; 0 0 C 
the ceiling joists. 

If the binding joists be framed into girders, 
the floor is then properly speaking a dovhU 
framed floor, of pj g 

which the sketch in 
the margin is the 
diagram (fig. 3). A 
is the gfrder; B, a 
binding joist; 0 C C 
aM the bridging 
joists ; and D D D are the ceiling joists ; E being 
the floor boards. Of this floor, it is manifest that 
the girders are the main supports. The weight 
that ought to be put upon the joists of a 
building of course varies with the purpose for 
which it is intended; hut in practice it is 
customary to calculate upon a weight of 1121bs. 
per foot superficial for ordinary houses, twice 
tha.t weight for bridges, and four times that 
weight for railway bridges. 

JoUy Boat (Dan. joUe, Dutch jol, a yawl), 
A broad safe boat on board ship specially 
devoted to the pm-poses of the steward. 

Journal (Ital. giornale, from Lat diuruus, 
daily). Strictly, a record or account of daily oc- 
currences. It is more extensively employed to 
signify a narrative, periodically or occasionally 
published, of the transactions of a society, &c. ; 
as by ourselves in the phrase ‘ Journals of the 
Houses of Parliament,’ &c. It is also used as 
synonymous with magazine, or other periodical 
publications of that class. 

Journal. The neck, or bearing part, of a 
ahafr that -works in a plummer block, upon 
which the shaft turns and is supported. The 
amount of friction depends upon the propor- 
tions of this part of the machinery, which is, 
therefore, kept within narrow dimensions. 

Joust (Ital. giostrare, Fr. jouster, jouter, 
to UU\ A term meaning in its primary sense 
the charge of a single horseman against a 
single antagonist, as distinguished from the 
tourney, the onset of a troop. The military 
games so called were very popular in the 
middle ages. Froissart gives many instances 
of the joust 
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Ju1>a (Lat. a mane). The long and thict- 
set hairs which adorn the neck, chest, or spine 
of certain quadrupeds, 

Vtibaea. The Coquito Pahn of Chili, very 
abundant in Central Chili, where a syrup called 
Miel de Palma, or Pahn Honey, is prepared by 
boiling the sap to the consistency of treade. 

jrube. The French name for a rood screen ; 
this word is now very frequently employed in 
English works upon Architecture. Amongst 
the most celebrated works of this kind are, tne 
jub^s of Troyes, of Eixmude, of St. iStienne 
du Mont, in Paris, &c. 

Jubilate (Lat. r^'oice). A name given to 
the third Sunday after Easter; because on that 
day divine service was commenced with Psalm 
bcvi. * Jubilate Deo, omnes terrae ’ (‘ Sing to the 
Lord, all ye lands ’). 

Jubilee (Lat. jubilo, 1 rejoice). The name 
given among the Jews to the grand sab- 
batical year, which according to the Levitical 
law was to be celebrated after every seven sep- 
tenaries of years as a year of general release 
not only of all debts, like the common sabbatical 
year, but of all slaves, and of lands and posses- 
sions which hadbeen alienated from their original 
owners. The later Jewish history seems, how- 
ever, to furnish no evidence of the observance of 
this enactment. The idea that the jubilee was 
intended to be typical of the release and re- 
demption of mankind under the Gtospel dis- 
pensation, led Pope Boniface VIII., at the end 
of the thirteenth century, to proclaim a general 
indulgence to all Christians who should visit 
the tombs of the Apbstles at Borne in the 
secular year 1300. At this period it was in- 
tended that the same celebration should take 
place only every hundredth year. In conse- 
quence, however, of the enormous afflux of 
pilgrims which this proclamation brought to- 
gether, and the gain which resulted ^m it, 
Clement VI. abridged the interval to fifty yeans ; 
and the solemnity then received the name of 
the jubilee in imitation of the Jewish custom. 
The second jubilee was accordingly solemnised 
in 1350. In 1389, Urban V. reduced the term 
to thirty-three years, the number of the life of 
our Saviour : it was raised again by Nicholas V. 
to fifty; and finally, in 1470, fixed by Paul H. 
at twenty-five ; and the jubilee has ever since 
been solemnised every quarter of a century, 
beginning on Christmas-eve, when the Pope 
opens with pomp the great door of St. Peter’s, 
which is closed except on that occasion. 

Judaism. Attachment to the rites of the 
Jewish law. The Judaising spirit of many of 
the early Christians is noticed in several of St 
Paul’s Epistles (especially that to the G-alatians), 
and continued for a long period to exercise 
much influence on the character of the religion. 
(Milman’s HMo'ry of Christianity, vol. i. 21, 
451, &c.) 

Judge Advocate Creueral. The adviser 
of the crown in matters of military law. He is 
a barrister, a member of parliament, and of the 
privy council. The proceedings of all district, 
garrison, and general courts-martial are sub- 
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mitted to the judge advocate general for ap- 
proval ; the latter being laid before the <^ueen 
by him for confirmation. A deputy judge 
advocate is appointed to attend at all general 
courts-martial and advise the court on points 
of law. 

Judges (Lat. judex). In Jewish History, 
certain supreme magistrates who presided over 
the Israelites down to the reign of Saul. They 
were so called because they formed at once the 
civil and the military governors of the people. 
The dignity was retained for life, though it was 
not always hereditary. The history of the 
Book of Judges seems to show that Ihey were 
chosen from the tribes which happened, for the 
time being, to have the preponderance. 

Judgment (Lat. judicium, Er. jugement). 
In the Pine Arts, the faculty of selecting that 
which is most suitable to the purpose. 

J UDGMBNT. In Law, the sentence pronounced 
by the court upon the matter contained in the 
record. The term judgment, in English legal 
language, is restricted to the decisions of a 
court of common law : those of a court of equity 
are denominated decrees. Judgments are said 
to be of four sorts : 1. Judgments in law (on 
demurrer, where the facts are confessed upon 
the pleadings) ; 2. Judgments in fact (on the 
verdict of a jury) ; 3. Judgments by confession 
or default, i. e. where both facts and law are 
admitted by the defendant; 4. Judgments on 
a nonsuit or retraxit, where both fact and law 
are admitted by the plaintiff who thereupon 
withdraws his daim. Judgments are also said 
to he eidier interlocutory, on matters arising in 
the course of the proceeding ; or final, on the 
merits of the case. Judgments, when obtained, 
must be signed by the proper officer, and entered 
of record, without which they are not judgments. 
Arrest of judgment arises fcom error appearing 
upon the face of the record; but such error 
must now he, generally speaking, in substantial 
matter of law, and not on mere matter of form. 
When final judgment for a debt has been 
obtained, it becomes in law a judgment debt, 
on which interest at 4 per cent, per annum 
is chargeable, under 1 & 2 Viet. c. 110. 

Judgment. In Logics this term denotes the 
second of the three logical operations of the 
mind, which compares together two of the 
notions which are the subjects of simple ap- 
prehension, and pronounces that they agree or 
disagree with each other. Judgment, therefore, 
is either affirmative or negative ; and the sub- 
jects of judgment are propositions, which are 
expressions of the agreement or disagreement 
of one term with another. 

Judica (Lat.). The fifth Sunday after Lent 
was so called, because the service on that day 
began with the words of Psalm xhii. ‘Judica 
me, Domine’ (‘ Judge me, 0 Lord ’). 

Judicium 2>el (Lat. judgment of Grod) 
The term formerly applied to all extraordinary 
trials of secret crimes, as those by arms, single 
combat, ordeals, &c. ; in which it was believed 
that Heaven would miraculously interfere to 
clear the innocent and confound the guilfy. 
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[Obi>ba.l ; QtnBSTioN.] Full particulars of the 
ceremonies instituted on such, occasions ■will be 
found in Dueange. 

Juga (Lat. yoh&s). In Botany, the term 
applied to the ridges on the fruit of the TJwbel- 

‘'o'ttiral Bone (Lat. jugum, or Gr. a 

yoTce). The cheek bone; so called because it 
has a yoJce-like articulation to^ the temporal 
bone and the bone of the upper jaw. 

:sruirata (Lat. yoked). Two heads _ repre- 
sented upon a medal side by side, or joining 
each other. 

J’ugrsernaut. [Tishnu.] 

J'ugglers (Fr. jongleurs). A general de- 
nomination for persons who practise the arts 
of legerdemain, or -who exhibit feats of un- 
common stren^h or dexterity. The reader 
■will find in Hermann’s History of Inventions 
a learned and curious account of the ongin 
and history of all feats of this kind exhibited 
both in ancient and modem times. 

J'uglandaoeee ( Juglans, one of the genera). 
A small natural order of Exogenous trees of the 
Quernal alliance, distributed through the tem- 
perate parts of North America and Asia. The 
common walnut, Julians regia, is well known 
for its agreeable fruit, and the useful oil ■which 
it yields by pressure. The wood of Juglans 
nigra and regia is valuahle for cabinet-makers* 
work and similar pm’poses. 

J'nglandlti (Lat. juglans, a walnut). An 
extractive matter contained in the green shell 
of the walnut; it becomes rapidly^ brown by 
exposure to air. It is used medicinally as an 
alterative, and also as a black hair-dye. 

Jugular Veins (Lat. jugulum, fh^ throat). 
The veins which bring the blood from the head, 
descending upon the sides of the neck ; they are 
divided into external and internal. By their 
union with the subclavian veins they form the 
superior vena cava, which terminates in the 
superior part of the right auricle of the heart. 

Jugulars* The name under which Linnaeus 
comprehended all those fishes which have the 
ventral fins anterior to the pectorals. 

Jugoluxu (Lat. the throat). In Mam- 
malogy, this term is restricted to the fore- 
part of the neck, which intervenes between the 
throat (gula) and the chest. The fossa jugu- 
laris is the hollow in front of the sternum at 
the base of the neck. 

Jugum (Lat. a yohe). In Botany, a pair 
of leaflets. Thus, leaves which consist of 
only one such pair are described by the term 
unijugtis', if of two pairs, by bijugv^', and if 
of many pairs, by muUijugus, and so on. 

Jujube. The fruit of the Zizyphus vul- 
garis \ it resembles a small plum, and is occa- 
sionally used as a sweetmeat. Wbat is sold 
under the name of jujube paste professes to 
be the dried jelly of this fruit, but is in fact 
a mixture of gum arabic and sugar slightly 
coloured. 

Julian JEra. The commencement of a 
period invented to correspond with the cycles of 
the Julian year. It coincides with the 710th 
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year before the creation of the world, according 
to common chronology. 

Julian Calendar. The civil calendar in- 
troduced at Eome by Julius Csesar, and used 
by all the Christian countries of Europe till it 
was reformed by Pope Gregory XIII. in 1582. 
[CAJLENDA.fi.] 

Julian Bpoeb. In Chronology, the epoch 
or commencement of the Julian C^endar. The 
fimt Julian year commenced with the Ist of 
January of the 46th year before the birth of 
Christ, and the 708th from the year assigned 
to the foundation of Eome. 

Julian Period. In Chronology, a period 
consisting of 7980 Julian years. The number 
7980 is formed by the continual multiplication 
of the three numbers 28, 19, and 15; that is, 
of the cycle of the sun, the cycle of the moon, 
and the cycle of indiction. The first year of 
the Christian era had 10 for its number in the 
cycle of the sun, 2 in the cycle of the moon, 
and 4 in the indiction. Now the only number 
less than 7980 which, on being divided succes- 
sively by 28, 19, and 15, leaves the respective 
remainders 10, 2, and 4, is 4714. Hence the 
first year of the Christian era corresponded 
■with the year 4714 of the Julian period ; and 
hence also the year of our era corresponding to 
any other year of the period, or vice vers^, is 
found by the following rule : — 

1. When the given year is anterior to the 
commencement of the era, subtract the number 
of the ye^ of the Julian period from 4714, and 
the remainder is the year n. o. ; or subtract 
the year b.o. from 4714, and the remainder is 
the corresponding year in the Julian period. 

2. When the given year is iifter Christ, sub- 
tract 4713 from the year of the period, and the 
remainder is the year of the era; or add 4713 
to the year in the era, and the sum is the cor- 
responding year of tho Julian period. (Ency. 
Britteet. ‘Clu’onology.’) 

Julian ITear. Tho year adopted in the 
calendar of Julius Cmsar, and equal to 865:|- 
days. The Julian year exceeds the mean solar 
year, as determined by tho best astronomical 
observations, by 11 minutes and 10*35 seconds, 
•which amounts to a day in 129 years. In tho 
course of a few centuries this en*or would 
become very perceptible, as the equinoxes and 
solstices would fiill back towards the beginning 
of the year. When the Julian calendar was 
introdriced by Csesar, the vernal equinox fell on 
the 25th of March ; at the time of tho council 
of Nice, in 325, it fell on tho 21st; and at the 
reformation of tho calendar, in 1582, it had 
retrograded to the lltli. This observati n en- 
abled Pope Gregory to fix the length of the 
year more precisely, imd correct the intercala- 
tions. [Calendah.] 

^ JuUs (Lat). A genus of Labroid fishes, dis- 
tinguished by the following characters : Head 
smooth ; cheeks and ^l-covers ■without scales ; 
lateral line bent suddenly downwards when 
opposite the end of the dorsal fin. Tho Ittunbow 
Wrasse {Julis mediierranca) has been taken on 
the coast of Cornwall. 
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Tuly (Lat. Jxdius ; so named by Mark An- 
tony, in honour of Cains Oeesar, the dictator, 
whose gentile name was Julins). July is at pre- 
sent the seventh month of the year. In the 
earlier Latin calendar it was the fifth, and 
hence was termed Quintilis. The Dog-days 
are supposed to commence on the 3rd of thm 
month. 

OTumpingr Bare. A Rodent quadruped, the 
largest of the family of the Jerboas (Dipodida), 
and the type of the genus Selamys, is so called. 
It is a native of the Cape of Grood Hope, and 
inhabits deep burrows. *■ 

yuncaceee (Juncus, one of the genera). 
A small obscure natural order of Endogenous 
plants of the Juncal alliance ; in most respects 
resembling LilioGetB, differing chiefly in their 
flowers being glumaceous, that is, thin, dry, and 
either brown or green in colour. There are, 
however, species intermediate between the two 
orders in this respect. Hone of the species are 
of any importance. The common rush is the 
usual type of the order. [Juncus.] 

yuncagrinaoeae (Juucago, an old synonym 
of one of the genera). A small natural order 
of Endogenous plants of the Alismal alliance, 
growing in ponds and marshes, with minute 

f reen flowers. They are allied to Naiadacets, 
iffering in their hermaphrodite flowers. Some 
of them have a resemblance to rushes ; others 
are floating plants; and some of them, as 
Aponogeton, are very handsome when in flower. 

3‘uxiokerite. A native crystalline proto- 
carbonate of iron jEirom Poullaouen in Brittany. 

Juncus (Lat). The botanical name of the 
Rush. It is an extensive and widely distri- 
buted genus, of which some twenty species 
occur ’in this country. The pith forms the 
wick of the now almost exploded rush-lights ; 
and the stems are made into mats. 

June (Lat. Junius). At present the sixth 
month of the year, but in the old Latin calendar 
the fourth. It consisted originally of twenty- 
six days, to which Romulus is said to have 
added four. Huma, it is stated, deprived it of 
one day ; which, however, was again restored 
by Julius Csesar, and it has ever since remained 
unaltered. 

Jungermanniacese (Jungermannia, one 
of the genera). A small natural group of Acro- 
genous or Oryptogamic plants, resembling mosses 
in appearance, and, like them, growing upon 
the bark of trees and in damp ground in shady 
places. They bear their seeds in cases con- 
taining spiral threads, which by their elasticity 
disperse the former when ripe. [Hepatio®.] 
Juniper. The common name of Juni^&ms. 
The fruit of Junip&nm commums^ known as 
Juniper berries, is used in medicine as a 
diuretic; but is more largely employed in 
flavouring gin. 'When distilled with water, 
these berries yield an essential oil, upon which 
their pecular flavour de;pends- Sandarach, a 
resinous substance occasionally used in var- 
nishes, has been said to come from the Juniper, 
but on good authority it is now referred to 
Callitris. When powdered it is used under the 
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name of pounce^ to prevent ink sinking into 
paper from which writing has been erased. 

Junk (Dutch jonk, perhaps from Chinese 
yong, the sea). The name given to a kind of ship 
built by the Chinese, Japanese, and Malays. 
Cumbrous in shape, it is incapable of great 
speed; but these nations are good sailors, and 
venture on long ocean voyages in their junks 
with impunity. 

Junk. The name given by sailors to salt beef 
as supplied at sea, which by hard salting and 
long keeping becomes as hard as small pieces 
of old rope called junks,, a word employed offi- 
cially and perhaps allied to Lat. juncus, a rush. 

Junk Bfngr. A metallic packing, confining 
the hemp packing of a piston, and capable of 
being screwed down upon it. 

Junk IXTads. In Artillery, these wads are 
made of oakum boimd round with spun yarn, 
and are of similar diameter to the bore of the 
gun for which they are intended. They are 
used in firing hot shot, and also occasionally 
with bronze ordnance, to prevent indentation 
of the bore near the seat of the shot In both 
cases they are placed between the charge and 
the projectile. 

Juno. The Latin name of the divinity 
called by the Greeks Hbea [which see]. She 
was the sister and consort of Jupiter, and was 
held to preside over marriage, and protect 
married women. The name Juno, Junonis, 
would answer to a Greek form Z^non, as Janus 
answers to the Sanscrit Dyavan. (Max Muller, 
Lectures on Language, second series, p. 452.) 

Juno. In Astronomy, one of the four small 
exfra-zodiacal planets which circulate between 
the orbits of Mars and Jupiter. Juno was dis- 
covered by Prof. Harding, of Lilientlial (near 
Bremen), on September 22, 1804 ; Ceres and 
Pallas having been discovered previously. Juno 
shines as a star of the eighth or ninth mag- 
nitude, and is of a whitish colour without nebu- 
losity. This planet at the time of its discovery 
was considered remarkable on account of the 
great eccentricity of its orbit, exceeding that of 
any other then known planet, and amounting 
to *2578, the semi-axis major being taken as 
unity. The effect of this eccentricity on the 
motion of the planet is such, that the half of 
the orbit which is bisected by the perihelion is 
described in about half the time in which the 
other half is described. The sidereal revolu- 
tion is performed in 1592*66 mean solar days. 
The inclination of the orbit to the ecliptic is 
13° V 20". The extreme smallness of the 
planet renders it impossible to determine its 
apparent diameter, and consequently its magni- 
tude, with any degree of certainty. 

Junta (Span, an assembly). A grand Span- 
ish council of state. Besides the assembly of 
the states or cortes, there were two juntas : one 
which presided over commerce, the mint, and 
the mines ; and the other forming a board for 
regulating the tobacco monopoly. In England 
the iemi junto (evidently of Spanish origin) has 
been used almost synonymously with cabal or 
faction. 
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’ Jupiter (Lat). In Astronamy, one of tlie 
planets, and the largest in the system. The 
diameter of Jnpiter is no less than 89,000 miles, 
or ahont eleven times that of the earth ; conse- 
quently, Hs hulk is about 1,600 times greater 
than that of the earth. The mean distance of 
Jupiter from the sun is upwards of 495 millions 
of miles, or about 5^ times the radius of the 
earth’s orbit ; and he performs his revolution in 
respect of the stars in 4,332 d. 14h. 2 m. 8^ s., 
which is nearly 12 years. The inclination 
of the orbit to the plane of the ecliptic was 
I'’ 18' 51'' at the beginning of the present cen- 
tury, and undergoes a diminution of about a 
fourth of a second in a year. The inclination 
of the planet’s aids to the ecliptic is but 3° 5' 30", 
so that the planet' can scarcmy he said to have 
any seasons. 

The disc of Jnpiter is ohserved to he 
crossed generally in one direction hy dark 
hands or belts. These halts are, however, hy 
no means alike at all times; they vary in 
hreadth and in situation on the disc (though 
rarely in their general direction). They have 
even been seen broken np, and distributed over 
the whole face of the planet, and as many as 
forty have been seen at once ; hnt this pheno- 
menon is rare. Branches running out from 
them, and subdivisions, as well as evident dark 
spots, like strings of douds, are by no means 
uncommon; and from these, attentively watched, 
it is concluded that the plauet revolves in the 
surprisingly short period of 9h. 66 m. 50 sec. 
(sid. time) on its axis, to which the direction 
of the belts is perpendicular. 

The parallelism of the belts to_ the equator 
of Jupiter, their occasional variations, and the 
appearances of spots seen upon them, render it 
extremely probable that they subsist in the 
atmosphere of the planet, forming tracts of 
comparatively clear sky, determined by currents 
analogous to our trade winds, but of a much 
more steady and decided character, as might 
indeed be expected from the immense velocity 
of its rotation. That it is the comparatively 
darker body of the planet which appears in the 
belts is evident from this — that they do not 
come up in all their strength to the edge of the 
djs(^ hut fade gradually away before they reach 
it. (Hersdid’s * Astronomy/ Cabinet Cpclopcsdia, 

p. 281.) 

The radius of Jupiter being eleven times 
greater than that of the earth, and the rotation 
on the axis being 2 '4 times more rapid, the 
space passed over hy a point on the equator of 
the planet will be twenty-six times greater than 
that described by a point of the terrestrial 
equator in the same time. Hence the centri- 
fugal force is about twenly-six times greater, 
and we might therefore conclude that its effect 
in impressing a flattened form on the planet 
will be much greater than that observed 
with regard to the earth. Now observation 
shows tMs to be the ease. The disc of Jnpiter 
is evidently not circular, but elliptic, being 
-considerably ffy^tened in the direction of its 
axis of rotation ; and this appearance is no 
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optical illusion, but is authenticated by mi- 
crometrical measures, which assign 16 to 14 
as the proportion of the equatorial and polar 
diameters. This far exceeds the compression 
of the earth, the ratio of the equatorial to the 
polar diameter of which is 302 to 301. 

The density of Jupiter is very nearly the 
same as that of the snn, and about one-fourth 
of the mean density of the earth. The mass of 
the planet compared with that of the sun taken 
as unity, is *000943 ; but this is sufficient to 
produce a very sensible perturbation of the 
motions of some of the other planets. The 
proportion of light and heat received by Jupiter 
from the sun, compared with that received by 
the earth, is as *037 to 1. 

Jnpiter, through the telescope, is observed to 
be accompanied by four moons or satellites, 
which revolve about the planet nearly in the 
plane of its equator, exactly in the same manner 
as 'the moon revolves about the eartii. Their 
configuration changes at every instant ; they 
appear to oscillate on each side of the planet, 
and their rank or order of distance is determined 
by the extent of their oscillations. In coming 
between the snn and Jupiter, the satellites 
throw their shadows on the planet, and produce 
eclipses of the sun ; and when they come to the 
side of the planet opposite to the sun, they are 
eclipsed in passing through the shadow. The 
beginnings and endings of these eclipses can be 
observed with great precision ; and their obser- 
vation furnishes the surest means of determining 
the sidereal and synodic revolutions of the 
satellites. The same observations also afford 
a means of determining terrestrial longitudes; 
and it was by means of them that astronomers 
discovered and measured the velocity of light. 
[Plaott and Satellite.] 

JupiTEB. In Mythology, the Latin name of 
the deity called by tlie Greeks Zeus [which 
see]. 

Jurassic Rocks. The limestones and 
other deposits of the Jura belonging to the 
middle secondary period offer the nearest ana- 
logues to the typical oolitic series of England, 
and thus the part of the geological sequence 
called by us oolitic (from the prevalence of a 
particular variety of limestone) is there desig- 
nated Jurassic, the oolite being often absent. A 
large part of the Alpine chain consists of rocks 
of the Jurassic period ; and the deposits, owing 
to the great amount of mechanical disturbance 
and^ chemical action to which they have been 
subjected, offer singular varieties of condition. 
They induda crystalline limestones and marbles, 
quartzites, and highly metamorphosed slates 
and schists. The fo.s:«iliferous portiong, how- 
ever, admit of comparison with those of Eng- 
land, the snbdirisions being strongly marked, 
especi^y in the upper series. Thus, the upper 
Jurassic beds are limestones and clays, like 
the Portland rock and Kimeridge clay. The 
middle and lower series are marked by less 
perfect subdivisions than in England, 

Jurinlte. A mineral from Bauphiny, con- 
taining titanium* 
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^rlsconsult (Lat. juris coiisultiis, learned 
pr skilled in law). A title given to a f>1n,sp of 
Roman lawyers, and commonly denoted by 
the abbreviation ictus. Prom what we know 
of the jurisconsults) they appear to have been 
a^ different class from the advocati or causi- 
did, who conducted causes, and to have con- 
fined themselves to the employment of giving 
responsa or opinions on eases put to them. 
{Mlm, de V Acad, des Inscr. vol. xli.) Prom the 
recorded opinions of the most learned juris- 
consults, the Digest^ the great work of Justinian, 
was chiefly compiled. [Advocate.] 

Jurisprudence (from the Latin words juris 
prudens, skilled in law). The science of law. 
The term civil jurisprudence is sometimes re- 
stricted to the science of the Roman or civil 
law. Por a complete list of works on this ex- 
tensive subject, down to comparatively recent 
times, see Krug’s 'Phil, Lex. art. ‘ Rechtslehre.’ 

Jury, Trial by. Of the origin and progress 
of this institution, as far as it has been very 
imperfectly traced by antiquarians, some account 
has been given in the historical review of tho 
Common Law. (Forsyth, History of Trial by 
Jury, 1852.) “When issue has been taken in fact 
in a civil suit [Pleading], the cause stands 
ready for trial at bar of the court itself [Law; 
CouBTS, Supeeiob], unless by the fiction of 
Nisi Peius it is transferred to the sittings in 
London and Middlesex, or the assizes in the 
country. (A trial at bar is now only granted 
on application in some special cases.) The 
sheriff of the county is directed by a precept 
issued by the judges of assize to summon jurors 
to attend at the assizes. A similar process 
issues to summon jurors for the sittings in 
London or Middlesex. The plaintiff and 
defendant are alike entitled to have the cause 
tried by 'a special jury. The list of persons 
liable to serve as common jurors is made out 
by the churchwardens and overseers in each 
parish, and after being considered by justices 
at petty sessions, is copied into a book and 
delivered to the sheriff. In obedience to the 
precept for summoning jurors, the sheriff re- 
turns a panel or list of persons taken from 
this book, in number from 48 to 72, and the 
same panel now tries all issues, whether cri- 
minal or civil, at the session for whidi it is 
made out. The twelve jurors who are to try 
the cause are chosen by ballot out of this list. 
The qualification of a common juror is, to he 
a natural-hom subject (unless on trial of an 
alien, in which the accused may if he pleases 
have a jury de medietate lingum, of which one 
half consists of aliens), to be free from attaint 
of an 'infamous crime, and to he between 
the ages of twenty-one and sixty. AE such 
persons (with certain privileged exceptions) 
possessing 10^. a year in freehold or copyhold 
lands and tenements, or 20^. a year in lands 
held on lease for twenty-one years, or rated as 
householders to the poor’s rate in Middlesex 
for 30Z., elsewhere 20^., or occupying a house 
with fifteen windows, are liable to serve. In 
the city of London the juxoj must be a house- 
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holder or occupier witliin the city, and have 
property, I'eal or personal, to the amount of 
lOOZ. All persons described in the jurors’ book 
as esquires or of a higher degree, or as bankers 
or merchants, are qualified to serve on special 
juries. If on a trial sufficient qualified jurors 
are not in attendance, a tales may he prayed ; 
and bystanders are called in to fill up tbe 
number. This seldom occurs but in special 
jury cases ; and in these the talesmen, as they 
are vulgarly termed, are taken from the common 
jury list. 

The jury being summoned, the trial pro- 
ceeds ; unless either party challenge the jurors. 
Challenges are either to the array or to thepoUs. 
A challenge to the array is an objection to the 
whole panel, and can only be on account of 
default or partiality of the sheriff. Challenges 
to the polls, i. e. to individual jurors, are said 
to be of four kinds ; propter honoris respectuni, 
pi'opter defectum, propter affectwn, and propter 
delictum. 1. "Wliere a party is exempted by 
statute from serving, he may challenge himself. 
2. Insufficient qualification is a ground of 
challenge by either party. 3. On supposed 
bias or partiality, as by reason of kindred. 
Challenges to the favour are on a mere suspicion 
ofparti^ity. 4. Legal infamy is the fourth 
ground of challenge. In .a criminal case tho 
law of challenges is the same as in a civil 
one; except that the prisoner for felony has 
the additional privilege of making peremptory 
challenges without cause assigned to any num- 
ber of jurors not exceeding twenty. Challenges 
for cause, if to the polls, are tried by the court ; 
except those to the favour, which the court ap- 
points two jurors if sworn, if not two indifferent 
persons, to try. Challenges to the array are 
tried entirely at the discretion of the court. 

According to the common course of a trial at 
nisi prius, the counsel for that party on which 
the affirmative of the issue is thrown by the 
pleadings (that is, except in occasional cases, 
the plaintiff) opens his case by a statement to- 
the jury, and then calls witnesses to prove it 
He may now, since 17 & 18 Viet c. 125, also 
sum up his case at the end, unless the opposite 
counsel says he is about to call witnesses, The 
counsel for the other party then replies ; and if 
he also calls witnesses, he likewise may sum up, 
and the first speaker has a final reply. After 
the evidence is given and the case closed, the 
jurors axe kept together to deliberate on their 
verdict. They must be without meat, drink, or 
fire, unless otherwise ordered by the judge ; 
and as unanimity is necessary to a verdict, it 
was held at common law that if the jury could 
not agree, the judge might cause them to he 
carried round the circuit from town to town 
in a cart. In practice, it is usual, when they 
cannot be brought to agreement, to discharge 
the jury. Although the jury. in ordinary lan- 
guage are said to he judges of the fact only, 
yet a general verdict in a civil or criminal case 
ordinarily decides both the facta, and whether 
the law as stated by the judge is immediately 
applicable to those ffiets: e,g. a verdict 
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on a charge of murder implies hoth that the 
act was committed, and that it was committed 
T in der circumstances amounting to murder. 
The jury may, however, find under certain 
circumstances a s^eci&l verdict, that is a verdict 
in which the facts of the case are specially 
stated, and it is left to the court to apply the 
law ; or they may find a general verdict, subject 
to a special case as to a point of law. In cases 
of criminal prosecution for libel, much differ- 
ence of opinion formerly prevailed as to the 
effect of a verdict. It was held by most lawyers 
that the only questions for their consideration 
were the fact of publication, and the truth of 
what is technioalLy called the innuendos, viz. 
that the passages of the libel cited did apply to 
such or such facts and individuals. But by 32 
G-eo. in. c. 60 (passed through the influence of 
Mr. Fox) it was enacted that on every trial of 
an indictment or information for libel the jury 
may find a general verdict of guilty or not 
guUty upon the whole matter in issue, thus de- 
ciding whether the matter published amounts 
to a hbel or no. As to the grand jury, see 
Indictment. 

Trial by jury, essentially an English insti- 
tution, has only gradually and imperfectly 
made its way into the institutions of foreign 
countries ; but its excellence for tbe pui^oses 
of criminal justice seems to be now generally 
admitted, whatever opinions may be entertained 
respecting its value in civil cases. 

In Scodand, there is some question as to the 
antiquity of trial by jury in civil eases. But 
the practice, if ever it esisted, became early 
obsolete ; and it was reintroduced in 1815 by 
the Act 66 Geo. III. c. 42. The verdict of 
nine (out of twelve) jurors may now he taken 
after three hours’ deliheration. In criminal 
cases, trials -have taken place, immemoidally, 
hy an assise or jury of fifteen. The verdict is 
that of a majority, and may be either guilty, 
not guilty, or not proven ; in which last case 
the party cannot be tried a second time. 

In America, trial by jury in criminal cases, 
and in civil above twenty dollars, is established 
by the constitution of the United States. It is 
regulated for most purposes hy the law of the 
several states; the general rule is that of 
unanimity. 

Trial by Jury in criminal cases was first 
established m France in 1791. Th&jvry of 
accusation, analogous to the English grand jury, 
was then established, but shortly discontinued: 
ihejury ofjudg^ni alone subsists. The jury 
decide, by a majority, on the question of guilty 
or not guilt;^, and subsequently whether there 
are esctmuating circumstances^ There is no trial 
civil cases; though in certain cases 
special bodies so termed may be called to 
assess damages, as in tbe case of compensation 
for ea^opriation. 

Trial by jury exists in criminal cases in 
Belgium, Portugal (majority of two-thirds), 
Switzerland, and Italy. It was introduced into 
Prussia in 1849 (majority; but if seven to five, 
the judges decide) ; and into Austria in 1850, 
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S'ursr-mast. In Naval affairs, a temporaiy 
mast erected in a ship in the room of one that 
has been carried away. Jury-masts are some- 
times erected in a new ship to navigate her 
down a river, or to a neighbouring port, where 
her proper masts are prepared for her. 

Jus (Lat. an ordinance of human law, as 
contrasted with fas, the obligation of divine 
law). According to Gains, all law was divided 
into jus gentium, the law of nations, and jus 
civile, or the whole body of law peculiar to 
any state. Ulpian and other lawyers added a 
third distinction, namely jus naturale, or a law- 
common to man and beasts. _ The civil law was 
comprehended in the jus scriptum and jus non 
seriptum, or written and unwritten law, and 
was di-vided into public and private law. 

The word jus also had the meaning of a 
faculty or legal right. Thus we have the jus 
connubii, or right of intermarriage, a right 
strictly guarded in ah. ancient states ; jus qui- 
ritium, or the state of full Boman citisenship; 
jus imaginum, the right of setting np busts or 
images of forefathers, answering to our right 
of using armorial hearings, &c. Modem law 
has introduced many other distinctions under 
the head jus, which our limits forbid us to 
notice. (See the article ‘ Jus,’ and the other 
articles to which reference is therein made, in 
Dr. Smith’s Dictionary of (xrccJc and Boman 
Antiquities.) 

Juste Milieu* [Milibd, Juste.] 

Justices oftH© Peace. In English Law, 
these magistrates are descended from the ancient 
conservators of the peace, and are appointed to 
their office in every county by the king’s special 
commission under the great seal; which appoints 
them all, jointly and separately, to keep the 
peace, and any two or more of them to enquire 
of or determine felonies and misdemeanours. 
Some justices, also, are so by Act of Parliament 
OP charter, as tbe mayor and other magistrates 
in corporate towns, &c., and certain other 
particular officers. Some justices are ex- 
pressly nominated in the commission, so that 
certain business cannot be transacted without 
their presence ; these are said to be of the 
quorunn, and all the justices are now usually 
induded in the list. The qualification of a 
I justice is to have an estate of 100/, a year free 
of incumbrance, or a reversion after one or more 
lives of 300/. a year; but many privileged 
persons may act without qualification by estate. 
A justice intending to act under this commission 
sues out a writ of dedimtiS poiestaiem from the 
derk of the crown in chancery, and takes certain 
usual oaths. 

The duties and powers of a justice of the 
peace are of two kinds ; ministerial and judicial. 
1. He acts in the former capacity ia preserving 
the peace; hearing charges against offenders; 
exanaining the informant and his -witnesses; 
binding over the parties to prosecute orgi-ve 
evidence; and committing) or admitting to M, 
according to the nature of the offence, parties 
who are brought before him. The stat. II & 
12 Viet, c. 42 requires justices to take the 
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most material part of the evidence on exami- 
nations before them in writing, to be returned 
to the assizes, both in charges of felony and 
misdemeanour, 2. An extensive jurisdiction, 
summary and formal, is now exercised by 
justices of the peace, numerous branches of 
judicature, both criminal and civil, having been 
gradually confided to their authority, either 
exercised by them individually, or at the petty 
sessions and general quarter sessions of the 
peace. The latter court, by 34 Edw. III., has 
jurisdiction over all felonies and trespasses 
whatever: in practice, simple larcenies and 
many other felonies and small misdemeanours 
are tried by a jury before it. But doubts having 
prevailed as to the extent of its authority, that 
authority in criminal cases was strictly defined 
in 1842 (5 & 6 Viet. e. 88) ; capital crimes, and 
also a variety of offences of the more serious 
class, being excepted from its jurisdietion. It 
has also by various statutes jurisdietion over 
several offences relating to highways and to 
game; it is an appellate court from many 
decisions of individual magistrates ; and it has 
one large and exclusive power committed to its 
care by the legislature, viz. the hearing and 
deciding appesls from orders of magistrates 
relative to the imposition of the poor’s rate, and 
to the removal of paupers from one parish 
to another in which they are shown to have 
a legal settlement. [Settlement,] Justices 
have, either singly or jointly, summary juns- 
diction in questions of contract between certain 
classes of masters and servants ; in small illegal 
takings of property, whether strictly personal, 
or in part connected with the freehold, 
not exceeding 6s. in value ; and in common 
assaults and batteries not accompanied by an 
attempt to commit felony (stat. 24 & 25 Viet, 
c. 100) and in many other cases. The pro- 
ceedings are in general on a written chaise, 
sometimes termed a complaint; but in pro- 
ceedings for a penalty more generally an infor- 
mation : on receiving which the justice grants 
a summons to cause the appearance of the parly 
charged. An appeal to the quarter sessions 
from the conviction or order of justices is now 
in most cases expressly given by statute ; and 
the court of session, on hearing the case, is said 
either to affirm or quash the conviction or order. 
The proceedings are furtherTemovable in some 
cases into the superior courts by certiorari, or 
by stating a special case. 

Other summary remedies afforded by magis- 
trates are in cases of forcible entry and de- 
tainer, and some that arise between landlord 
and tenant. 

Justices of the peace are liable to actions 
at the suit of parties injured by them wil^y 
in the exercase of their authority. But it is 
provided by statute that they shall have notice 
of any action commenced against them, and the 
cause of such action, one month before the writ 
is sued out ; and the action must be commenced 
within six months after the injury complained 
of. Persons recovering a verdict against 
a justice are now no longer (as formerly) 
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entitled to double costs. These magistrates 
are also punishable criminally by indictment 
or information. 

The police justices of London and its vicinity 
are stipendiary magistrates, created by Act of 
Parliament. 

Tustlolaryp Chief (Low Lat. magnus jus- 
ticiarius, or capitalisjusticiariustotius Anglise). 
An officer of high power and dignity under the 
hTorman kings of England, who presided over 
all fonctionaries in the anla regia, or king’s 
court, so long as it followed the person of the 
king; and was, says Blackstone, by virtue of 
his office, guardian of the realm in the king's 
absence. The formidable power of the chief 
justiciary was curbed to some extent by the 
provisions of the great charter, especially that 
which fixed the trial of common pleas at 
Westminster; and became altogether obsolete 
when the various branches of his jurisdiction 
were broken into distinct courts of judicature 
under Edward I. (Blackstone, Com. iii. 39.) 

S’nstlciary, The High Court off in 
Scotland. This court is composed of five of the 
Lor^ of Session, added to the Justice-Clerk, the 
president of &e court. It is the supreme court 
of criminal justice ; with the power of advo- 
cating or^ suspending all sentences of inferior 
criminal judges. It has circuit courts twice 
a year; and an additional circuit is now held 
in Glasgow during the Christmas recess of the 
court of session. The sinecure office of Lord 
Justice-General was in 1831 merged in that of 
the Lord President. [Session, Cotot op.] 

3Usticies. In Law, a special writ empower- 
ing the sheriff of a county to hold plea of an 
action in his court. By means of this writ all 
personal and many real actions might be tried 
in the county courts. It is now disused. 

Jastlficatioxx (Lat. justificatio, answering 
to the Gr. diKdaxris). In Theology, men aro 
said to he justified when accounted just or 
righteous in the sight of God, or placed in a 
state of salvation. According to the eleventh 
article of the church of England, we aro 
justified ‘ by faitb, and not for our works 
or deservings.’ The twelfth declares, that, 
‘although good works, wHch are the fruits 
of faith, and follow after justification, cannot 
put away our sins and endure the seve- 
rity of God’s judgment, yet are they pleasing 
and acceptable to God in Christ, and spring 
necessarily out of a true and lively faith, inso- 
much that by them a lively faillx may be as 
evidently known as a tree is discerned by the 
fruit.* The first of these articles is chiefly 
directed against the Eomanist doctrine of me- 
ritorious works ; the second, based on fHe lan- 
guage of St. James, that a ‘ man is justified by 
works, and not by faith only' (ii. 24), regards 
faith and works as inseparably connected, and 
is aimed principally against the doctrine of those 
who were termed Antmomians or Solifidians. 

Justfnlaitf Code of. [Pandeots.] 

Jute. The fibre of Corchorm oarsmans and 
C. oUtofvm^ much used in India for making 
cor^ge and coarse doths. 
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A consonant, nsed in most ancient and 
modem languages. It is domed from tlie 
Greek }^appat the Hebrew ?eoph. It has 
the same sound as C before ct, o, and ti, and 
hence it has often been ]^ronouneed superfluous. 
In Latin K occurs only in a few words, though 
it was frequently used in the same language as 
an abbreviation for words beginning with 0; 
as K.T. for capita tonsus, &c. &o. In the 
French alphabet K is only used in words 
derived from foreign languages. As a numeral 
it was employed to express 250 — 

E q,uoq.ue duoentos et quinquagiuta dooebit. 

Kaaba. [CA-iBA..] 

Katibala* [Cabaxa.^ 

Sadi, [Cadi.] 

ILaimacan or Caimaoan, A title given 
in the Ottoman Empire to a deputy or governor. 
There are generally Wo kaimaeans, one residing 
at Constantinople, the other attending the grand 
vizier as his lieutenant. 

Kainozoio. [Cjbnozoic.] 

Xabodyle (Or. kcikSs, dad, and Sxv}, mait&r). 
A compound of ny^J^ocarbon and arsenic, having 
the formula Hq As. It is a clear liquid, 
which takes fire when dropped through the air, 
burning with a blue flame, and forming water, 
carbonic acid, and arsenious acid; the latter 
rises as a white smoke. Cadet’s fuming liquor, 
called also Alharsine, is an oxide of kakodyle 
x=C4 Hg AsO. 

KakodyUc Acid. AUargm, or cacodylic 
acid, A product of the oxidation of kakodyle. 

Kakoxcne or Cacoxene (Gr. KaK65, bad, 
and ^4vo^, guest). A native phosphate of ^n, 
occasionally associated with the native oxides. 
So called, probably, in consequence of the in- 
jurious effect produced b:^ the phosphorus 
which it contains, upon the iron smelted from 
the ore with which it is found. 

Kalamaifca. The name of a favourite 
Hungarian dance. 

Kaler Sea, [Cbambb.] 

3BLaleido|i»lione (Gr. KaX6s, yretty; eTSoy, 
form ; and i}>ooj^, sownd). An invention of Prof. 
■Wkeatstone’s, in which a knob reflecting a point 
of light attached to a vibrating plate describes 
various beautiful curves corresponding with tbe 
musical notes produced by tbe vibrations. 

Kaleidoscope (Gr. Ka\6s; eTSos; and 
ffKQTeia, 1 view). An optical toy, which, by a 
particular arrangement of reflecting surfaces, 
presents to the eye a series of symmetrical 
images often remarkable for their beauty. 

The kaleidoscope is formed by two plane 
mirrors or slips of glass, from six to ten indies 
in length, and from an inch to an inch and a 
half in breadth at the one end, though some- 
what narrower at the other, joined together 
along the edges lengthwise, and indiued to 


each other at an angle, which must be an even 
diquot part (that is to say, tho sixth, eighth, 
tenth, &c.) of four right angles. The edges of 
the mirrors are kept in contact by a strip of 
black silk glued along the back of tbe plates, 
which, if formed of glass, must be coated with 
black varnish or sealing wax, to prevent re- 
flexion from their posterior surfaces. The 
mirrors being adjusted at tbe proper angle, 

I are placed within a tin tube, where they are 
kept in their proper position by pieces of cork 
or wood wedged in between thorn and the tube. 
One end of the tube Las a small circular aperture 
in its centre, to which the eye is applied ; in the 
other end two plane glasses are fixed parallel to 
each other, and perpendicular to the axis of the 
tube, and about an eighth of an inch apart. 
Between these glasses, which form a ceU, the 
objects which produce the images are placed. 
Those which answer the pxirpose best are small 
fragments of coloured glass, beads, or other 
coloured diaphanous matters, of such a size 
that when the tube is turned round they move 
freely within the cell and assume new posi- 
tions. In order that the eye may not ho 
disturbed by objects without the 'tube, tlio 
outer glass should be slightly ground, but tho 
inner must be perfectly transparent. 

On applying tbe eye to tho aperture of tho 
tube, tbe objects within the cell at the other end 
are seen multiplied by repeated reflections from 
the two mirrors, and a succession of symme- 
trical images presented, all arranged round a 
centre, and combined into a perfect whole. As 
the objects are placed loosely in tbe coll, every 
motion of the tube changes their relative posi- 
tions, and produces an entirely new image ; and 
it is this endless variety of new combinations 
which creates the pleasing effect. 

Kalends. [Calkxds.] 

Kali. An Arabic word, signifying the ashes 
leftafterthe combustion of vegetable substances; 
hence the word alkali. Potassa is frequently 
termed kali, and potassium kalium, by the 
German chemists; hence K is used as the 
symbol for potassium. 

Kalmia (from Kalm, a traveller in North 
America). A genus of beautiful North Ameri- 
can Eric^eous plants, with a monopetalous co- 
rolla, which confines ten stamens by theiranthers 
in the same number of niches in its sides. The 
flowers are white or pink, and the leaves ever- 
green ; but the plants are noxious, and K. an-- 
gustifolia has received the name of Lambkilb 
The Canadian partridge is said to become 
j^isonous as human food after feeding on the 
Kalmia, 

Kalyptollte. [CALTPTom'E.] 

Kami. A I apanese title belonging primariljjr 
to the celestial gods who formed theirfirst mythi- 
cal dynasty, then extended to the terrestrial gods 
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of the second dynasty, and then to tlie long' of philosophy, ’which owes its existence to 
lineofspiritualprinces who are still represented Immanuel Kant, professor of logic and meta- 
by the mieado. [Tycoon.] In addition to this, physics in the university of Konigsberg in the 
every patriot, or anyone distinguished for saint- latter half of the eighteenth century. The 
liness or miraculous powers, may after death promulgation of Kant’s doctrines forms a very 
be deified as a kami, so that the number of marked era in the history of philosophy, 
those demigods is indefinite. Some of these Atthetime when Kant commenced his meta- 
spirits preside specially over the elements and physical labours, the philosophical world was 
powers of nature. The worship of these demi- divided between the sensualism of the French 
gods is called Kami-uo-mitsi, or the WW of followers of Locke on the one hand, and the 
the Kami. (Bishop of Victoria’s Ten WeeJcs dogmatic rationalism of the disciples of Wolf 
in Ja;pa% p, 44 ; Klaprotli, Annals of Japan, and Leibnitz on the other. The former, by a 
1834.) _ species of analytical legerdemain, resolved all 

Xamichl. The name of a Eaaorial or our mental powers into modifications of sense ; 
G-allinaeeous bird, remarkable for having its while the latter, in an equally indiseriminating 
wings armed with two strong spurs, and its spirit, though with far more laudable intentions, 
head •with a long, slender, cylindrical and sought to construct a system of real truth out 
nearly straight horn. [Pauamedba.] of the abstract conceptions of the nnderstand- 

Kaxamererlte. A hydrated silicate of ing. Against both of these schools Kant de 
alumina and magnesia, often accompanying etod open warfare. Withdrawing himself 
chromite of iron. Named after Kammerer, the fi>Dm aU ontological speculation, he sought, by 
mineralogist. a stricter analysis of our intellectual powers, 

3£amptulicon. A name given to a new to ascertain the possibility and to determine 
variety of floor covering, composed of Indian the limits of human knowledge. He di’vides 
rubber, gutta pereha, and cork. Equal quantities the speculative part of our nature into three 
of the two former substances, having been first great provinces — sense, understanding, and 
liquefied in naphtha or some other proper sol- reason. Our perception of the outward world 
veutj are mixed with cork which has been ground is representative merely : of things as they 
into a fine dust. This mixture, while warm are in themselves it affords us no notice. In 
and soft, is flattened out, by being passed under order to render human ei^erienee possible, two 
smooth heavy rollers, into sheets ten or twelve ground-forms, under which all sensible things 
yards long, varying in width from one to two are contemplated, are assumed— time and space, 
yards, and firom one-eighth of an inch to one To these he assigns a strictly subjective reality, 
inch in thickness. The sheets thus prepared The truth of the fundamental axioms of geo- 
are allowed to lie flat until sufficiently set or metry rests on the necessity and universsuity 
hardened, when they are rolled up as fit for use. of our intuitions of space in its three dimen- 
Patterns are printed on the material thus pre- sions — ^intuitions which are not derived from 
pared, in the same way in which floor cloth is any one of our senses, or from any combinations 
stamped by blocks. _ of them, but lie at the ground and are the 

The advantages of kamptulicon over ordi- condition of all sensible human experience, 
nary floor cloth consist in its warmth, softness, The understanding, or the faculty which com- 
and elasticity, and if the whole floor is covered bines and classifies the materials yielded by 
it is perhaps more durable ; but on the other sense, Kant subjects to a similar analysis. AU 
hand it is easily tom, and when once laid its operations are generalised into four funda- 
upon a floor it cannot be removed without mental modes or forms of conception ; which, 
considerable damage. after the example of Aristotle, he names cate- 

Kampylite (Q-r. Kafmihot, ctirved ; from gories. [Categoey.] These are four in num- 
its barrel-shaped crystals). A variety of Mime- her : 1. Quantity, including unity, multeity, 
tite which is found crystallised, of colours v^- totally ; 2. Quality, divided into reality, 
ing from yellowish to brown and brownish- negation, and limitation; 3. Eelation, viz. 
red, at Drygill in Cumberland ; also at Baden- substance and accident, cause and effect, action 
weiler and Johanngeorgenstadt in Saxony. and reaction ; and 4. Modality, also subdivided 
ILamsin. A hot dry southerly wind, common into possibility, existence, and necessity. These 
in Egypt and the deserts of Africa. It blows form, as it were, the motilds in which the rude 
sometimes for fifty days together. material of the senses is shaped into concep- 

Sanelte. Native arsenical manganese, tions, and becomes knowledge properly sa 
named after Sir E. J. Kane, by whom it was called. The categories in themselves are the 
first noticed, subject-matter of logic, which is thus far a 

Kangaroo. The native name of a lar^e pure science, determinable i priori. The third 
indigenous quadruped of New Holland j it and highest faculty, the reason, consists in the 
belongs to a genus characterised by a strictly power of forming ideas— pure forms of intel- 
herbivorous modification, of the marsupial type ligence, to which the sensible world has no 
of the dental organs, and by a remarkably long adequate correspondents. Out of these ideas 
and strong tail and hind legs. [Maceopus and no science can be formed ; they are to be re- 
ilAHSTiPiAnrA.] garded as regulative only, not as constitutive. 

Kantian PhUosoptoy (known also by the The existence of God, immortality, fceedoin, 
name of the Critical Philosophy). A system are the objects after which the reason is 
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perpetually striving, tnt concerning ■vrliicli it | 
can decide notMng either one way or the other. 
Thus far Kant’s system may he regarded as 
one of pure scepticism. The deficiencies of 
our speculative reason, he conceives to be sup- | 
plied by the moral faculty, to which he has 
given the name of j^raoUcal reason^ the object 
of which is to determine, not what is, but what 
ought to ba As the former determines the 
form of our hnoviledgo^ so the latter prescribes 
the form of our astion. Obligation is not a 
mere feeling ; it is a pure form under which 
the reason is compelled to regard human con- 
duct. The personality of man, which lies at 
the ground of speculative knowledge,^ becomes 
in relation to action fireedom of the will. It is 
in our moral nature that we must seek for the 
only valid foundation of the belief in Ood, the 
immortality of the soul, and a futime state in 
which the demands of the practical reason 
shall be realised. (Kant’s liiilosojpUcfd Works; 
Kritik der Beinen Vernunft \ Kritik defr 
Traotisohen Vemmft; Masson’s Becent BHiish 
BMlosopTiy; &e.) 

Kaollxi. The Chinese name fax <porcelam 
day. A large tract of this useful substance 
occurs near St. Austell in Cornwall, whence oim 
potteries and porcelain manufactories are copi- 
ously supplied! The kaolin of Cornwall, and 
probably of other countries, is derived from 
the decomposition of the Felspar of granitic 
rocks. 

Kapnite (Gr. KcnrvSs, smoke). A variety of 
Calamine containing more than 15 per cent, of 
protoxide of iron, and found at Altenberg, near 
Aix-la-Chapelle. 

Kara. A Tartar word, signifying used 

in many of the Eastern languages as a prefix 
to geographical names ; as Karamania, the 
country of the black ptofle. It has also been 
employed in the same capacity to signify tri-’ 
butary ; as kara kalpacks, tributary kalpacks, 

Karaites. [Cajraites.] 

Karellnite. An oxysulphide of bismuth 
found in lumps of a lead-grey colour at the 
Sawodinsk mine in the Altai, accompanied 
by Telluric Silver. Named after M. Karelin. 

KarxnatMans or Karmatians. A Mo- 
hammedan sect which arose in Irak during the 
ninth century of the Christian era. It derived 
its name from Karmata, its founder, a poor 
labourer, who assumed the rank of a prophet. 
They maintained bloody wars with the caliphs 
for nearly a century. (Taylor, Sistory of Mo- 
harntnedanism, p. 223 ; Secret Societies of the 
Middle Ages, Lib. Ent Kn. 1837.) 

Karpliollte. [Carpholueb.] 

Karpbosiderlte or Cai^pbosldezlte 
(Gr. Kdptfios, a chip or stalk, and clSripos, iron). 
A straw-coloured phosphate of iron from 
Labrador. 

Karstenite. A mineralogical synonym of 
Anhydrite, or anhydrous sulphate of lime, after 
the German chemist, Karsten. 

KAt, The native name of the Arabian 
Caiha eduUs, from which is prepared a beverage 

Tiamnot* oflFSaofa flimilnt* tn fhoRfi of tea. EeCOUt 
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investigations, however, seem to show that its 
stimulating powers are not owing to the pre- 
sence of theine, none having been detected in it, 

Katbetometer or Catbetometer. Ai 
instrument for measuring differences in height, 
as, for instance, between two liquid columns in 
equilibrium. It usually consists of a small 
telescope, sliding vertically upon an upright 
scale. The telescope is furnished with cross- 
wires, and the point of intersection of the 
latter being brought to coincide with the apex 
of one of the columns of liquid, the position of 
the telescope upon the scale is read off. The 
telescope is then directed to the other liquid 
column, and the point of intersection of the 
wires being again brought to coincide with the 
apex of the column, a second reading is made. 
The difference between the two readings ex- 
presses the difference in vertical height between 
the two columns. 

Kava or Kawa. Y emacular names for the 
Ava, Macro^iper methysticum, a kind of pepper, 
with narcotic stimulant properties ; it is chewed 
by the Polynesians much in the same way as 
the Betel Pepper. 

Keckllng (akin to the German kugeln, 
to roll; Dan. kekkil). A Sea term denoting 
the act of encircling a cable or hawser with old 
rope or small chain to prevent it chafing at the 
hawsehole as the ship rides at anchor, or to avoid 
the dangerous rubbing of ice or sunken rocks. 

Kedge, Kedge ilncliory Kedger (Dan. 
keddseh). A small anchor borne by large 
ships, and employed in shallow water to keep 
the ship’s bow clear of the main anchor. It is 
also employed in moving from one mooring to 
another; a boat conveys the kedge, and drops 
it at the length of the cable or point desired, 
when the vessel is hauled up to m 

Keel (Icelandic, kiolr ; Dutch, kiel). The 
principal piece of timber in a ship, first laid 
on the blocks in building. If we compare 
the body of a ship to the human skeleton, the 
keel seems to resemble the backbone, and the 
timbers the ribs. It is generally composed of 
several thick pieces of wood placed lengthways, 
which after being scarfed together are bolted 
and clenched through the floor timbers. From 
the keel rise at its extremities the stem and 
stem post. Serious damage to the keel in- 
volves the destruction of the ship ; great care 
is therefore taken to protect it, by fastening, 
somewhat loosely, below it a false keel, which, 
if the vessel takes the ground, will probably 
come off and leave the true keel unharmed. 
The word seems originally to have signified an 
entire ship; for we read that the Saxons in- 
vaded England in caels (or keels), and in early 
times a fleet was described as so many keels. 
This signification partly lives in keelage, which 
is a duty levied on vessels entering certain ports. 

Keel. In Botany, a name applied in a 
figurative sense to the two lowest petals of a 
Papilionaceous corolla, which, together, have 
some resemblance to the keel of a boat 

Keel Bauling. An obsolete punishment 
nractised chiefly in the Dutch nayy, by which 



KEELim * KEPLEE’S LAWS ' 

the culprit was let down on one fiide of the ship, | Kelp* A common term for seaweed or ^aicL 
and after passing under the keel was up which consists of different species of Fuci 
on the other. This punishment was formerly and Laminaria. In a strict sense, the term 
not altogether unknown in the ^British navy ^ 7eelp is confined to the produce of seaweed 
hut it is now never resorted to. when burnt, which consists of alkaline ashes 

A name for the common cod used as a manure. Eor this purpose it is sought 
(Morrkua vuJgaris, Cut.). [Moejbhxja and after by farmers on the sea coast, and especially 

T OT •, -i-,. . ^ contained 

Keelson* In Shipbuilding, an inner keel in the kelp being an absorbent of moisture. It 
passing throughout the vessel’s length parallel has also acquired much importance as a source 
to the keel ; hut above the floor-timbers, through of iodine. 

which it is bolted to the keel. It adds greatly, Kelpies. In Scotch lyTythologr, certain 
or rather is indispensable, to the stability of a supernatural beings, like Bogles and Brownies 
wooden ship. The heels of the masts rest upon Kennel (Er. chenil, ItaL canilo, from Lat 
the keelson- Sister keelsons are smaller keel- eanis, a do^. A word denoting literally the 

sons situated on each side of the keelson at a house in which a pack of hounds is lodged 

short distance for the purpose of consolidating hut used metaphorically for the pack itself. It 
the floor^timhers, crosspieces, and futtocks. signifies also the spot to which the fox after his 
Like the keel, the keelsons are composed of nocturnal depredations retires about the dawn of 
several pieces of timber scarfed together and ' j. Hence, on being found by the hounds in 
secured by dowels or coaks. [Keel.] drawing cover, he is said to be unkennelled. 

Keep . (A.-Sax. kepan). A word: denoting Kejmgrotttte. A mineral bearing some 
the stronghold of a castle, to which in cases resemblance to Miargyrite, hut containing a 
of emergency the besieged inmates retreated, larger amount of silver. It is found in ir- 

and there made their last efforts of defence, re^ar groups of crystals, varying in colour 

[Donjon-.] from iron-black to lead-grey, at Pelsobanya in 

Keeper of tb.e G-reat Seal^ Xord» or Hungary. Named after Professor Kengott. 
Xiord Keeper. An officer of high dignity in Kentish Kag:. A tough calcareous stone 
the English constitution, whose office is created used extensively for building, and remarkably 
by the delivery^ of the king’s great seal into his durable. It is developed at Hythe and near 
custody. He is prolocutor pr speaker o£_ the Maidstone in Kent, and belongs to the lowest 
House of Lords by prescription. By 5 Eliz. c. part of the cretaceous group of England, cor- 
18, the offices of lord chancellor and lord keeper responding with the Athorfield beds of the 
are declared to beofexactly thesame authority; lowest part of the lower greensand of the Isle 
and when there is no chancellor, the great sm of Wight. It is very local, as a valuable 
is ordinarily put in commission. [Chancellok; building stone, even where the other beds of 
Seal.] (B1. Qom. iii. 47.) The keeper of the the lower greensand are well sho-vm. The 
privy seal is styled Lord Pri-vy Seal. lower Neocomian beds of Prance and Switzer- 

Keeper of a 3IXagrxiet. [Magnet.] land, and the lower Q,uader of Saxony, are 

Keeping. In Painting, the management of probably of the same age, and the latter con- 
the lights, shadows, colours, and aerial tints tains building stone also. The Kentish rag is 
in such subordination to each other that each broi^ht to London, and carried to some distance 
object may seem to stand rightly in the place for specialpurposes, where durability is required, 
which the linear perspective has assigned to it. Kepler's ibaws. In Astronomy, the laws 
Objects in the nearer parts or foreground of a of the planetary motions, first discovered and 
picture wiU necessarily receive the strongest demonstrated by Kepler. They form the basis 
lights and shadows; and as more air is in- of the whole theory of gravitation and physical 
teiyosed in nature between the eye and the astronomy, and are three in number: 1. That 
objects as they become more distant, so in the planets describe ellipses, each of which has 
the representations of them the colours must one of its foci in the same point, namely the 
he less brilliant as they recede from the centre of the sun. 2, That every planet moves 
eye towards the distance wherein they are so that the line dravm from it to the sun de- 
lost. This word must not be confounded scribes about the sun equal areas in equal 
■with the term effect^ though effect is doubtless times. 3, That the squares of the -times of 
the result of keeping in a picture, that word the revolutions of the planets axe as the cubes 
being more peculiarly applicable to the sensa- of their mean distances from the sun. These 
tion produced by the combination of accidental three laws or general facts were discovered by 
circumstances in the disposition of light and Kepler from a comparison of astronomical oh- 
shade. servations; and though it was by means of 

Keilliauite or KeUbanlite. [YrTao- them that Newton established the more general 
titanitb.] law of attraction inversely as the square’ of 

KeUoways Koclt. A calcareous bed at the the distance, they are themselves direct conse- 
hase of the upper oolites of England, occupying quences of that hypothesis. The first law, that 
a position between the Cornbrash and the of the elliptic motion of the planets, was 
Oxford clay. It is a thin bed, and of little im- announced by Kepler in his famous work, 
portance, except as separating the upper from Fhysioa Ocelesiis tradita Commentariis de Mo- 
ihe middle oolites. It is purely local. SteUee Martis, 1609. Kepler ha-ving com- 
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KEY STONE 

under whose influence they aie. _ [Toin:c.| The 
key of a composition may be either major or 
minor, according as the scale has a maj’or or a 
minor third. 

atey Stone. The middle Toussoir of the 
arch of a bridge, or the arch stone at the 
crown or immediately over the centre of the 
arch« The length of the key stone,' or thick- 
ness of the archivolt at the top, is nsnaUy made 
about ^ or ^ of the span by the best archi- 
tects. The practice of engineers is rather 
different ; it is based upon the empiricjil for- 
mula derived from Perronet’s experience, in 
which, calling e the thickness, then 
e«0-0347fl! + 0“-326; 

d representing the span if the vault be semi- 
circular, and double the radius if the vault be 
over the centre. The dimensions above quoted 
are in metres. 

Key->t>osurd« In Music, the series of levers 
in a keyed instrument, as a pianoforte, organ, 
or harpsichord, upon which the fingers press to 
produce percussion of the strings, or in the 
organ the opening of valves. It consists of 
short black and long white keys. 

Keyser's Pills. A once celebrated mer- 
curial preparation, the active ingredient in 
which is the acetate of mercury. 

KhaXlf. [Caliph.] 

Kban. In Persia, properly speaking, the 
title of an officer or governor, added after his 
name. The sovereigns of many independent 
states of Northern Asia are styled Matis. Khan 
is frequently used by our own countrymen to 
signify an Eastern Caravanseea [which see] ; 
in which travellers find a gratuitous lod^ng, 
provided their stay be limited to a single night. 

Xb&t. [Kat.] 

lEiliay. A Senegal Cedrelaceoua tree, called 
X. senegalmsis, the bark of which is used as a 
febrifuge on the banks of the Gambia, and the 
wood* of which resembles mahogany. It is, 
in fact, closely allied to the mahogany-tree, 
Bvaietcnia Mahagoni. 

Kbotbab (Arab.). A peculiar form of 
prayer used in Mohammedan countries at the 
commencement of public worship in the great 
mosques on Friday at noon. It was originally 
performed by the Prophet himself, and by his 
successors till the time of Mohammed VIII. 
(a.©. 936), who appointed special ministers 
for the purpose, on which footing it has con- 
tinued to the present time. The khotbahis 
chiefly a ‘confession, of faith,* and a general 
petition for success to IheMohammedanreligion. 
It is divided into two distinct parts, between 
which the officiating khatib or priest makes 
a considerable pause, and is regarded by the 
Mussulmans as the most solemn and important 
part of their worship. The insertion of his 
name in this prayer has always been considered 
one of the chief prerogatives of the sultan of 
Turkey. 

KbtESoXclitus or Cuscus. The fragrant 
Indian grass, Andropogon muricatm, 

/■(ir. KiflSnAoff. muri(nis\ or 


KILLINITE 

Axotomous Xron*ore. A slightly magnetic 
titaniferous iron-ore from Gastein. 

XUdnappiug (a word of doubtful origin: 
Mr. Wedgwood refers it to nabs=sifeu2, and kid 
[slang] In Law, the forcible abduc- 
tion of anyone from his own country into an- 
other. It is an offence at common law. By 1 1 
& 12 Wm. III. c. 7, penalties wore denounced 
against masters of vessels having on board per- 
sons who had been kidnapped against their will. 
This enactment was probably occasioned by the 
practice, not uncommon in those days, of cariy- 
mg away by force or fraud labouring persons 
to serve in the plantations in America. This 
clause is repealed by 9 Geo. IV. e. 31, by which 
masters of vessels are made punishable for leav- 
ing abroad any of their men against their will, 
an offence now punishable under stat. 17 & 18 
Viet. e. 104 s. 206. The stealing of children 
away from persons having the lawful custody 
of them (popularly termed kidnapping) is 
felony under stat. 24 & 25 Viet. c. 100. 

' Kidneys. The organa in which the urine 
is secreted: there is one on each side in the 
loins, near the first lumbar vertebra, and be- 
hind the peritonssum. The pelvis of the kidney 
terminates in the ureter, and is divided into 
several portions called calgocs, into each of 
which a papilla projects, through the minute 
orifices of which the secreted urine passes into 
the cavity called the pelvis, and thence by the 
ureter into the bladder. [Eenal Organs.] 
Klesel ScMefer (Ger.). A peculiar sili- 
eious schist of the lower division of the 
upper carboniferous series of the Ehine is 
thus named. This schist is often black and 
loaded with carbon. It is found in other coun- 
tries not unfrequently in the same state and 
association. 

Kieserite. A sulphate of magnesia found 
at the Stassfurth salt mine, near Magdeburg. 

KlgreUa (Mozamb. Kigelikeia). The name 
of a genus of African Cresccniiacea^ the only 
species of which, K. pinnaia^ is a large spread- 
ing tree, with pinnate leaves, and long pendent 
firait. The latter, when roasted, are used as an 
outward application in rheumatic complaints; 
and the tree itself is held sacred in Nubia, the 
negroes celebrating beneath it those religions 
festivals which take place by moonlight, 

Kikekunemalo. A resin, resembling copal, 
brot^bt from America, whore it is used me- 
dicinally. It forms excellent varnishes. 

Kimrlcfcex&lte. A bluish-grey variety of 
sulphide of antimony and lead, found in Ireland 
at Kilbricken, Claro county, 

Kilkenny Coal. [Anthracite.] 

Killas. A Cornish name for the clay slate 
which forms what is called in mining language 
the country^ in those parts where mineral veins 
are worked. The name is applied veiy inde- 
finitely by miners, and has no strict geological 
use or meaning. 

Killlnite. A mineral, sometimes described 
as a variety of Spodumene, from KiHiney, near 
Dublin. It is a hydrated silicate of alumina, 
containina notash and oxide of iron. 
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Kilogramme. A French measure of weight 
equal to 1,000 grammes, and to 2*204:6 has. 
avoirdupois. 

Kilometre. A thousand metres ; equal to 
1,093^ yards nearly. 

Kilt. A loose dress, extending from the 
waist to the !^ee in the form of a petticoat ; 
worn in the Highlands by men, and by children 
in the Lowlands, The term is, according to 
Jamieson, unquestionably Gothic. The High- 
landers designate the kilt as the filihrg. This 
singular national dress is fast hastening into 
disuse ; and but for a few Highland regiments 
in which it is still maintained, it would probably 
long ago have been universally superseded by 
the dress of the Lowlanders. 

Kimerldge Clay. A blue slaty day, 
containing carbonate and sulphate of lime. It 
is a thidc and important deposit in the south 
of England, where it forms the base of the upper 
division of the oolites, and contains a hituminous 
shale called the Eimeridge coal. In Fi’ance, 
there is a corresponding hed of day at Honfleur, 
at the mouth of the Seine. In the north of 
Bavaria the celebrated lithographic slates -of 
Solnhofen replace the days. A small oyster 
called the Qryphma. mrgvila is very charac- 
teristic of this part of the oolitic series. The 
Portland beds overlie the Kimeridge clay. 

Kimeridge Coal. A remarkably bitu- 
minous shale, found in the Kimeridge day 
beds on the south coast of England. It is of 
dark brown colour and without lustre, it effer- 
vesces slightly with acids, contains no iron py- 
rites, and burns readily with a yellowish, rather 
smoky and heavy flame. It is associated with 
slaty pyritous days. It has been used for burn- 
ing with little advantage. It would probably 
better repay distilling, were it not for the dis- 
agreeable odour of the oil obtained from it. 

Kinematics (Gr, a motion). The 

science of pure motion. It differs firom geo- 
metry by the admission of the conceptions of 
time and velocity ^ and from dynamics proper by 
the exclusion of the conception of jorce as a 
catme of motion. Hoherval’s method of tan- 
gents and Newton’s fluxions are purely kine- 
matical methods. From the kinematics of a 
point all the properties of curves may he de- 
duced, and that frequently with great sim- 
plicity. A curve, in fact, may be conceived^ to 
he generated by a point moving along a line 
which at the same time incessantly turns around 
that point, a defi.nition by which Lamarle has 
profited in his Theorie Gtkomktvigue des Bayons 
et Centres do Coivrhivre {Bulletins de VAjcad. 
Boy, de Belgique, tomes 2, 3, 5, 6, also JExjposi 
Geomitrique du Calotd THffhrentkl et Intkgrcd, 
^riokdM de la Oinimatique du Point, as la 
Broite et du Plan, Paris 1861). The line is 
the tangent of Ihe curve, and the relative 
velocities of translation and rotation determine 
its curvature. 

The motion of a rigid body or of an invariable 
system of points is determined, of course, by 
that of any three points, or of the plane con- 
fi iinin g these three. Now, hv the theoiy of 
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rotations [Potations, Composition and 'Beso- 
iiUTiON op] any position whatever can be given 
to such a plane, by imparting to it a helical 
motion around a given axis, the central aais. 
Further, the motion of such a plane at any 
instant may not only be regarded as consisting 
of a simultaneous sliding along, and rotation 
around the central or, as it is often called, the 
instantaneous sliding a^Hs; it is also equi- 
valent to two simultaneous rotations, without 
sliding, around two axes which do not intersect 
one another, and to which the name of recvprocal 
or conjugate lines has been given. The number 
of pairs of reciprocal lines having the above 
property is infinite; one line, however, being 
chosen arbitrarily, the other is perfectly defined. 
The mutual inclination of two such reciprocal 
linea varies jfrom zero to a right angle, and 
amongst the pairs at right angles to eadb. other, 
one always lies in the plane under consideration, 
of which it is called the characteristic, and the 
other cuts the plane perpendicularly in a point 
to which the name of focus has been given. 
These terms were introduced by Chasles, whose 
-memoirs on the subject in the Comjptes Bendus 
de VAcad. des Sciences, 184:3, are well wortliy 
of study. The first is obviously in accordance 
with Monge's definition of a characteristic, since 
it is the Ime common to two consecutive posi- 
tions of the moving plane. 

King*. A title of dignity in the languages, 
extinct and living, of the Teutonic and GoQiio 
races. There is some difference of opinion as 
to the origin of the word ; probably as kon-ung, 
cyn-ing, it expresses one chosen from the people 
to rule them, the termination appearing in 
such words as setheling, while the first syllable, 
connected with the Greek yivos, Latin gms, 
&c., appears also in -yovii and quean. It would 
therefore primarily mean one chosen from and 
by the people to represent and guide them; 
but it has passed through as many shades of 
meaning as there are states or nations to he 
govern^ Thus it is applied equally to the con- 
stitutional sovereign of England and the abso- 
lute severe^ of Prassia ; to the dnef magistrate 
of Poland in former times, who was elected, and 
to that of England, who succeeds by hereditary 
right ; to the head of a savage tribe or barba- 
rous horde, as well as to that of the most 
refined and civilised nation. It is expressed 
in Greek by the word basileus, and in Latin 
and its cognate languages by rex ; hut all the 
nations of Europe have adopted into their 
respective languages the equivalent terms in 
use among the people with whom they carry 
on intercourse. Thus we speak of the Shah 
of Persia, the Grand Sultan, the Pasha of 
Egypt, the Dey of Algiers, ^ 

lu countries where the kingly office is 
hereditary, some form has always been gone 
through on the accession of a new king, in 
whidi there is a recognition on the part of 
the people of his right; a claim from them 
that he should ple^e himself to the per- 
formance of certain duties; and generally a 
religious ceremony performed, in which the. 



KING OEAB EING’S BENCH 

anointing him with oil and placing a crown | the royal discretion. At a later period they 
upon his head are conspicuous acts ; the , were reduced to four ; now increased, by stat. 
whole solemnity being styled the coronation.' 1 Wm. IV. c. 70, to five — the chief justice, who 
In modem Europe the Pope and the Emperor is the highest common law judge, and four 
assumed as a joint prerogative the right of i or judges. The Court of King’s 

conferring the dignity of king. Frederick I. of Bench, besides those branches of its jurisdiction 
Prussia was the first sovereign who assumed which it has in common with the other two 
the title, and had it acknowledged by the other superior common law courts [CoiraTS, Supb- 
states of Europe without their authorisation. nioia], has also peculiar authority, or presents 
In Great Britain, the king exercises the an- more advantages in some particular proceedings, 
preme executive power, together with a share It is the preferable although not the only 
in the legislative authority jointly with the tribunal for discharging prisoners under the 
two houses of parliament. [Pabliajient,] The Habeas Corpus Acts. It has control over all 
right to the throne of England (now extended to inferior courts by^ means of the process called 
Great Britain and Ireland) is hereditary, subject certiorari^ which is a writ sued out of this court, 
to the authority of parliament to limit the sue- by virtue of which proceedings may be removed 
cession. This was last done by the stat. 12 & into it out of such inferior jurisdiction, whether 
13 Wm. III., when it was fixed in the heirs of in criminal or civil cases. It has also an ex- 
the electress SopW of Hanover, being Protest- elusive authority (except in a few cases) to 
ants. The duties of the king according to the compel alf inferior courts and officers, and in 
constitution are embodied in the coronation some instances private persons, to perform acts 
oath, fixed by stat. 1 Wm. & Mary. Incidental of a public nature, and connected with a public 
prerogatives are legal exceptions in favour duty. By means of a froMhition it can restnain 
of the crown where its claims clash with all other courts from proceeding _ where they 
those of a subject; relathig to such matters exeeed or misuse their jurisdiction: this is 
as descents of lands, debts, &e. The direct likewise a writ directed to the judge and the 
prerogatives of the crown are those w^hich at- plaintiff in the inferior court. A writ of error 
taeh to the king in respect of his political in law from all infenor coivrU is, w'ith certain 
authority : such as the sanctity of his person ; exceptions, returnable in the King]s Bench, 
hia prerogatives as head of the executive ; the This court likewise hears and determines cases 
power of making war and peace ; treaties with stated by courts of sessions. The greater pro- 
foreign powers; military and naval command; portion of these are questions on the validity of 
the supreme dispensation of justice through his poor’s rates, or on parochial settlements. When 
courts; the power of erecting and disposing of a court of sessions entertains a doubt on a point 
offices and honours ; the power of issuing pro- of law arising in the argument, it will usually 
clamations binding on the subject in certain authorise the party against which it decides to 
cases, with the advice of his privy council; and, have the judgment thus reviewed, the cases 
las^, the supreme government of the national being stated in writing. The criminal juris- 
church. The king’s revenue is of two sorts, ordi- diction of the King’s Bench is still extensive, 
nary and extraordinary. The ordinary revenue or It has, at common law, jurisdiction by indict- 
patrimony is such as either has subsisted in the ment over every species of criminal offence 
crown time out of mind, or has been granted committed in Middlesex ; and in practice mis- 
by parliament in exchange for such. [Civil demeanours, as conspiracies or perjuries, com- 
IjIst.] The extraordina y revenue consists of mitted in the county, are still indicted in this 
the supplies annually granted by parliament, court, and tried after term at nisi prius among 
[Parliament; Pberog-ative.] the civil causes. Sometimes also trial at bar, 

ILiaff Crab. [Lijitjlus.] or by the full court, is granted on special ap- 

3{£ingr 3E*isb. A name sometimes applied to plication. It has also jurisdiction by erimi- 
opah (Lampiis gicttatus, Eetz.). nal information, which lies in cases of misdo- 

aUng Post. In Architecture, the middle meanour only ; a proceeding which superseiles 
post of an assemblage of trussed framing, for the necessity of an indictment found by a gratnl 
supporting, or rather for suspending, the tie- jury. An information is filed either by tho 
beam, atthemiddle, and at the lower ends of the attorney-general cx officio, as it is termed — a 
struts. In framed partitions the king post is in- proceeding generally adopted in certain nils- 
troduced in the centre of tho span, and has the demeanours of a public nature; or at the suit of 
discharging pieces framed into it in either side, a private party by leave of the court. 

King’s ikdvoGate. The Advocate repre- Aninformalioninthenaturoofa^’^fo 
seuting the crown in the Ecclesiastical and is in form a criminal, but substantially a civil 
Admiralty Courts. proceeding. It is granted where any subject or 

King’s or Qneen s Benob, Court of. In body politic has assumed a franchise or privi- 
Law, this court originated in the ancient Aula lege not being legally entitled, and to the injury 
Begia, in which the king was accustomed (as he, of some other party or the public. Any indiet- 
still is supposed in the King’s Bench by fiction of j ment, presentment, «Ssc. found in any part of 
law) to sit in person, and which followed him in England, may be moved by certiorari into this 
all his pogresses. The judges of the court of court ; as may bo also all coavictioiis or orders 
King’s ^ench, as well as of the other supcriorl of justices of tho peace, unless whero such ap- 

I ■»« ■nvpvftntflfl bv narticular statutes. 
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Kingr’s Evil. Scrofula attacking the glanda, 
respecting -which a superstitious notion long 
existed that it was curable by the touch of 
rojMlty. 

Xinff’s Yellow, A pigment, the basis 
of which is orpiment, or yellow sulphuret of 
arsenic. 

Kingr-at-Arms. An ofS.cer of great anti- 
quity, and formerly of great authority, whose 
business is to preside over the chapters, and to 
direct the proceedings of heralds. The origin 
of this office is involved in obscurity. There 
are three kings-at-arms in England — -Garter, 
Clarencieux, and Norroy; the first of whom 
is styled ^principal Mng-at-arms, and the two 
latter provincial hings, because their duties 
are confined to the pro-vunces. The name 
Clarencieux is said to be derived from Cla- 
rence, brother of Henry Y., first Idng-at-arms 
for the south of England; that of Norroy 
(Norman-Ereneh for northern king) is self- 
explanatory. There is also a Lyon king-at- 
arms for Scotland, as well as ftn Ulster Idng- 
at-arms for Ireland, whose duties are nearly 
analogous to those of England. (Noble’s 
Historg of the College of Arms.) 

Klngasber. [Alobdo ; Halcyonidje.] 

Kingston. A name sometimes given to 
the angel-fish (Sguatma angelus, Dunn.). 

Kinio Acid. The acid -with which quinia 
and cinchona are combined in yellow and pale 
Peru-vian bark. [Oinohonic Acid.] 

Kink. In a rope or chain, a curvature 
reduced to a sharp bend by the too rapid 
drawing from a coil or twist. It is very dan- 
gerous on shipboard, causing a stoppage in the 
run of tackle through blocks, and -weakening 
the rope by a sudden reversal of the direction of 
the strain. The best rope kinks very seldom. 

Klnkajou. The native name of a Planti- 
grade quadruped of South America, of arboreal 
habits, with a long prehensile tail, a short 
muzzle, and a thick coat of woolly hair. It 
forms the type of the genus Jl?otos of Cuvier, 
which name Illiger changed to Qercolcptes. 
Only one species is well estabhfihed, the Cerco- 
l^tes cavidivolvvlus of lUiger. 

Kino. An Indian word applied to certain 
astringent vegetable extracts. The finest kino 
is in brilliant fragments of a deep brownish 
re^ colour, and highly astringent ; it contains 
tannin, gum, and extractive matter, and is_ used 
in medicine as an astringent. Indian kino is 
said to be the produce of Fterocarpics Marsu- 
pium\ and African, kino that of Pterocarpus 
ennaoms. The inspissated juice of Eucalyptus 
resimfera is sometimes called Botany Bay kino. 

Kinone. Kinoil. An organie-suhstance in 
golden-yellow crystals, produced whenkinic acid 
IS distilled with peroxide of manganese and sul- 
phuric acid. Kinone has also been found among 
the products of the dry distillation of coffee. 

Kiosk. A Turkish word, signifying a kind 
of open pavilion or summer house, supported 
by piUars. These ornaments have of late years 
been introduced to a considerable extent into 
the gardens of European countries, 
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Kirk (Ger, kirche). A Scottish term sy- 
nonymous with church, and used chiefly to 
designate the form of religion established in 
.hat country. [Pi£ESBrTiiKiA.NTSM:.] 

Kirk Session. The lowest ecclesiastical 
court of the kirk of Scotland. It is composed 
of the minister of the parish and of lay elders. 
It takes cognisance of eases of scandal, of the 
poor’s fimd, and of matters of general eccle- 
siastic^ discipline. There is an appeal ffiom 
its decisions to the presbytery. 

Kirschwasser (Ger. cherry water).' An 
alcoholic liquor obtained by fermenting the 
small and sweet black cherry. The Hquor 
produced is distilled, and often flavoured with 
hydrocyanic acid, derived from the bruised 
kernels of the fruit ; this gives to kirschwasser, 
when sweetened, the character of noyau. 

Kirwanite. A hydrated silicate of alumiua, 
lime, and protoxide of iron — probably a variety 
of Green-eartb. It occurs in small nodules of 
dark olive-green colour, with a fibrous and 
somewhat radiated structure, in the basalt of 
the Mourne Mountains on the north-east coast 
of Ireland. Named after Kiehard Kirwan, the 
mineralogist. 

Kisk. A substance occasionally produced 
in iron smelting furnaces ; in appearance it 
resembles plumbago, bnt is said to consist 
chiefly of carbon and manganese. 

Kistvaeu. [Cbstvaen.] 

Kit (Dutch, a hack load). The clothes and 
personal appointments of a soldier. Every 
recruit, upon being finally approved, receives a 
free kit, including all those articles known as 
regimental necessaries, which he is bound to 
keep constantly complete and in good order. 

Kit Cat Cluk. The name of a celebrated 
association, instituted about 1688 by ‘soma 
young men of wit and pleasure about to-wii,’ 
originally for convi-vial purposes ; biit as its 
most distinguished members were Whigs in 
polities, it 'gradually assumed a political cha- 
racter, till in the reign of Queen Anne it came 
to bo regarded as exclusively political in its 
objects. At that period it comprised above 
forty noblemen and gentlemen of the first rank 
and fortune,. firm friends to the Hanoverian 
succession ; among whom were Addison, Steele, 
Marlborough, Walpole, &c, &c. It was origi- 
nally formed in Shire Lane, and derived its 
name from one Christopher (Kit) Kat, -who 
supplied the members -with mutton pies. 
The fame of this club has been transmitted 
chiefly by the collection of the portraits of 
the members painted by Sir Godfrey Kneller, 
himself a member, who was obliged to invent a 
I new-sized canvas accommodated to the height of 
j -tiie walls ; whence has originated the application 
of the epithet Ht cat to any portrait about 
three-quarters in length. It was dissolved in 
the year 1720, ( Quarterly Bevi&w, vol. xxvi.) 

Kite (Welsh efid). The native bird sc 
called is a species of the genus Milvus, separated 
by Bechstein from the genus Falcor'oi Linnseus 
on account of the forked tail, length of -wings, 
and the short and weak beak and feet in 
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proportion to the size of the body. This de- 
terioration of their destructive instruments 
renders the kit b the most cowardly of the birds 
of prey. The common kite, or glede (^Milvus 
vulgaris), preys chiefly on the smaller quadru- 
peds and birds, young chickens, &c. ; yet the 
courage of the mother hen renders her more 
than a match for the robber, and she generally 
repels his attaclcs on his favourite prey. The 
female lays two or three eggs of a whitish 
colour, spotted with pale yellow, and of a 
roundish form. 

The term Mte is applied in some places, as 
Devonshire and Cornwall, to the brill {Bhombus 
vtdgaris). 

'EiJm. A well-known toy ; flrst employed by 
Eomas in France, and Dr. Franklin in America, 
to elevate a conductor into a thunder-doud, 
whereby the identity of lightning with the 
electric spark was ascertained. It is formed 
of a slender frame of wood and pack-thread, 
rounded at one end and terminating in a point 
at the other, resembling in some measure a 
cross-bow, and covered with paper. A long 
string is attached to the frame, near its centre 
of gravity, by which it is held in the hand. 
In order that the kite may be capable of being 
raised, it is necessary that its fl.at surface he 
presented obliquely to the direction of the 
wind; a string or tail, carrying some light 


BLnee (Gr. ySyv, Lat. genu, Ger. knie). 
In Architecture, a naturally or artificially bent 
piece of timber, on which another is received 
to relieve a weight or strain ; the term is also 
applied to wrought-iron knees, for the same 
purpose. 

Kneb. In Shipbuilding, an angle, formerly 
of timber, but in modem times nearly always 
of iron, for bracing together internally parts 
which form angles with each other. The prin- 
cipal knees are those supporting the beams, and 
festened to them and to the ribs. There are, 
however, various other knees in different parts 
of the sHp. They tend to bind the whole vessel 
into one hollow body, in which the parts are 
mutually dependent. The ^nee of the head 
sustains the figure-head and the projecting 
bow above the water-line ; it is braced on to 
the stem. 

Knee Pan. A small flat heart-shaped bone 
placed at the fore part of the knee joint. It is 
an important defence to that large joint, and 
also serves to increase the powers of the mus- 
cles which extend the leg. It is attached by a 
strong ligament to the upper end of the tibia. 

Kneph. The ram-headed god of ancient 
Egypt, known by the name Amen-ra, or, in its 
Greek form, Ammon [which see]. 

Knlgbt, Kniglitliood (A.-Sax. cniht, Ger. 
kneeht, a lad; hence a man-at-a^'Tiis •. cf. In- 


substance, is therefore attached to the sharp 
end of the frame, and serves by means of its 
gravity to maintain the proper inclination. 
The force of the wind, impinging obliquely -on 
the surface, is resolved into two parts, one per- 
pendicular and the other parallel to the surface ; 
the first of these parts is counterbalanced by 
the tension of the string held in the hand, and 
the second is expended in elevating the kite. 
The position in which the wind acts with the 
greatest effect is when the perpendicular to the 
surface is inclined to the direction of the wind 
(that is, to the horizon) in an angle of about 
64^ degrees, 

Kitt Composition. A material composed 
of: resin 71b. 8 oz., pitch 61b. 14 oz., beeswax 
61b. 14 oz., tallow 11b. 14 oz., boiled together 
over a slow fire. It is used to render canvas 
waterproof. It is not permeable to water, and 
sticks firmly to metallic substances. 

Klttool or Kittul. Cinghalese names for 
the strong fibre obtained from the leaf-stalks of 
the palm called Caryota urens, 

Klvi-bivi. The native name of the New 
Zealanders for their singular bird the Apteryx 
australis. [Aptebtx.] 

Klaprotbine. A name for Lazulite, after 
the celebrated German chemist, Klaproth. 

Klinometer (Gr. R\iva, 1 incline; fiirpov, 
measure). An instrument for measuring the 
angles of the dip of strata. 

Knanrs. In Botany, the knots or tumours 
sonaetimes found on the stems or roots of plants. 

Xnelbelite. A mineral from an unknown 
locality, named after Major von KnebeL Pro- 
bably it is a ferruginous Tephroite, or silicate 
of iron and manganese. 
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eantbt]. According to Tacitus and other 
writers, the ancient German kings and chiefs 
were attended in war and peace by a select 
body of faithful companions. Kings, great 
thanes, and aldermen had each among the 
Anglo-Saxons their attendant cnihts or military 
servants, who owed them a species of fealty 
rather personal than territorial. But the order of 
knighthood, in the more recent sense of the word, 
was introduced among us from France, Among 
the French and Germans, indeed, the order of 
knights was designated by another name — che- 
valier or ritter, from their serving on horseback 
in battle, and holding a rank above the foot- 
men. But the Norman chevalier so completely 
answered to the Saxon cniht in the peculiar 
attribute of being personally attached to the 
military service of some chieftain, that the 
English appellation was soon in general use, as 
if to express the same meaning conveyed by 
the French title, and by its Latin equivalent 
mUes. The Anglo-Saxons appear, indeed, to 
have occasionally practised long before the 
Conquest some ceremonies resembling those 
which became usual in later times on the 
creation of a knight; thus Alfred is said to 
have honoured Athelstan by the gift of a belt 
and robe, and by girding him with a sword. 

It is said in general, hut on doubtful evidence, 
that knighthood had become an established insti- 
tution in the eleventh century ; hut that the cha- 
racteristic which belonged to it in later times, 
of being restricted to men of noble birtb, did 
not become general until the fourteenth. The 
privilege of conferring knighthood seems to 
have belonged originally to the sovereign, and 
to have been ' retained aa his prerogative in 
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all European constitutions, althongli frequently 
delegated to or usurped by high feudatories, 
generals of armies, &e. In later times, and 
when knighthood had assumed its peculiar 
romantic character, the most distinguished and 
valorous knights were allowed to confer it, and 
kings themselves sought for the distinction of 
knighthood at their hands. 

It was common to create Icnights on various 
occasions. The most honourable species of 
knighthood was that conferred on the field and 
after a battle ; but the more common fashion, 
especially in France, the parent’ country of 
chivalrous institutions, was to make knights 
when a battle was expected. Five hundred 
were created at once in the French army before ' 
the battle of A^ncourt. Knights were also 
created on other*^ solemn occasions ; as great 
festivals, coronations, princely marriages, &e. 

In describing the ordinances of knighthood 
as they existed when that institution was 
brought to the point of imaginaiy perfection, 
the period to which we must refer is the 
fourteenth century; and the countries chiefly 
France, Germany, and England. In Italy and 
Spain, and generally in other parts of Christen- 
dom, the chivalrous customs of the first-named 
regions were imitated, hut do not appear to 
have grown up ^ontaneously as part of the 
popular usages. Before this epoch, indeed, the 
Crusades had communicated to the institution 
much of its religious character; and the poems 
of the Troubadours and Trouveurs attest how i 
much of gallantry had already been fancifully | 
interwoven with the military habits of the age. 
But it was not, perhaps, until the time when 
the favourite fi.etions of romance had begun to 
act strongly on the popular imagination, that 
the ideal usages of chivahy were completely 
engrafted in practice on the substantial institu- 
tion of knighthood. [Chivatlrt.] 

The orders of chivalry were three. The 
future knight was first educated, in general, as 
a page attached to the family, and especially to 
the ladies of some noble house : when of full 
age, he became a squire (4cuyer), The propOT 
office of the squire, in the theory of chivalry, 
was, as his name of shield-hearer denotes, to 
attend on the person of a knight, to whom he 
was hound to render devoted and faithful ser- 
vice. In this capacity he was a sort of apprentice 
to knighthood; but as many esquires never 
reached the order of knighthood at all, but re- 
mained independent, the rank of esquire, in ordi- 
nary usage, became an intervening orderbetween 
the knight and the simple gentleman : in which 
sense it is still retained in England. The order 
of knighthood followed this double probation. 
Knights, however, were often made without 
having passed regularly through the intervening 
stages; and even in the age of chivalry, the 
honour was occasionally conferred on mere 
children ; although, this was an evident abuse, 
and regarded as such. "When the order of 
knighthood was conferred with full solemnity 
in the leisure of a court or city, imposing pre- 
liminary ceremonies were required of the can- 
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didate. He prepared himself by prayer and 
fasting, watched his arms all night in a chapel, 
and was then admitted with the performance of 
religious rites. Knighthood was conferred by 
the accolade, which, from the derivation of the 
name from the Latin coUum, the neeJe, would 
appear to have been originally an embrace ; but 
afterwards consisted, as it still does, in a blow 
of the fiat of a sword on the neck of the kneel- 
ing candidate. The oath of knighthood was 
previously administered. This oath contained 
at different times various fanciful clauses: in 
France there were twenty vows comprised 
in it. 

Knighthood was an institution which served 
in some respects as a compensation for the 
inequalities of rank incident to the feudal 
system. All knights, from the king to the 
lowest bachelor, were brethren of the same 
order; and when chivalry was in its most 
flourishing state, it may almost be said that they 
were all of the same country. National dis- 
tinctions had little place between knights, who 
were enemies only in time of warfare, owing to 
their feudal duties, which attached them to the 
banner of a particular king or suzerain. At 
tournaments, court festivals, &c., in time of 
peace, knights of all nations were admitted 
indifferently ; and the candidate for knighthood 
sought that honour at the hands of the most 
distinguished name in chivalry rather than of 
a countryman. The chief distinction of rank 
which subsisted between knights, in France 
and England, was rather of a feudal than a 
chivalrous character ; it was that of knights- 
bachelors and knights-bannerets. The knight- 
bachelor was of the lower order. His name 
has beenvariously derived. [Baohulor.] But 
in the more chivalrous times (as in all later 
periods) this honour was conferred without any 
reference to a qualification of property. Many 
knights-bachelors were, in fact, mere adven- 
turers, unconnected by feudal ties of any sort, 
who offered their services in war to any suc- 
cessful leader, and who found in their sword 
a means of subsistence, uot only by pay and 
plunder, but by the regularly established system 
of ransom which every knight taken in action 
paid for his liberty. The ch&caUer-banneret was 
one who possessed fllefs to a greater amount, 
was obliged to serve in war with a greater 
attendance, and carried a banner. Tinder 
Charles YII. the bannerets of France made 
remonstrances against tbe services required of 
them, on the ground of their impoverishment 
by the English wars ; and it appears that this 
order fell afterwards into disuse in that coun- 
try. In England the distinction appears to have 
been of a somewhat different character. The 
hnighti fees, into which England was divided 
by the Conqueror, were such portions of land 
as could maintain a simple knight or bachelor ; 
and hy a statute of Edward II. persons who 
had the amount of 20^. a year in fee, or for life, 
were obliged to take this order of knighthood. 
This statute grew into disuse, except when 
occasionally put in force, as it was for the last 



time under Cliaxles I., as a means of extorting 
money, "by way of fines, for not taking up the 
order, Bannerets, on the other hand, in England 
appear to have been such knights as were made 
or promoted from the lower aogree on, the field 
of battle. [Banotebt.] The ^stinction in the 
field between the different orders of chivalry 
was, at least at one period, the following: 
The esquire bore the 'pennoncel or triangular 
streamer; the knight-baclielor tlie pmnon or 
forked streamer (swallow-tailed), made by di- 
viding the end of the pennoneel ; the banneret 
a banner (which was in strict usage of an ob- 
long shape, barons being entitled to the square 
banner). Thus, when a banneret was made on 
the field, the ceremony was accomplished by 
cutting off the forked end of his pennon and 
converting it into a banner. Common knights 
and esquires were then under his command. 

The confinement of the order of knighthood 
to men of noble birth (on the Continent, for the 
strict line of demarcation between nobility and 
commonalty was never accurately drawn in 
England), although necessary in theory to the 
completion of the chivalric system, tended in 
practice to its decay. Knighthood, after the 
fourteenth century, became more and more an 
honorary distinction, to which birth alone gave 
a title, and which was not considered to repre- 
sent any actual duty or service ; and fin^y, 
through various steps, it became again a mere 
personal distinctioUj which it was part of the 
sovereign’s prerogative to confer, either on mili- 
tary persons or any others ; and by the multi- 
plication of orders, for admission into which 
nobility of birth was not always a necessary 
qualification, this peculiar property of the 
lightly order became again effaced. There 
are, however, in most Continental countries, 
several orders into which nobility still consti- 
tutes a necessary title for admission. 

Orders of JcnighiJiood are of two classes: 
either they are associations or fraternities 
possessing property and rights of their own as 
independent bodies, into which knights are 
admitted as members into a religious foun- 
dation; or they are merely honorary associa- 
tions, established by sovereigns within their 
respective dominions, consisting of members 
whose only common tie is the possession of the 
same titular distinction. To the former class 
belonged the three celebrated religious orders 
fotmded during the Crusades — Templars, Hos- 
pitallers, and Teutonic Knights [which see] ; 
which were societies, not belonging to any par- 
ticular crown or realm, possessed of extensive 
property, and acting in some respects as inde- 
pendent republics. Several of the Spanish and 
Portuguese orders of knighthood partake of 
both characters : they were originally religious, 
but have become secular. The kings of those 
countries, as grand masters, exercise the privi- 
lege of admission, and make use of it as a means 
of conferring distinction ; but the knights as a 
body form an independent society possessed of 
property and privileges. [Orders or Cala- 
XiiAVA, Aicantaha, &e-l The other class, eon- 
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sisting of orders merely titular, embraces most 
of the European orders, including all those of 
our own country. These were probably founded 
in imitation of the great military societies ; 
although antiquarians have traced real or ima- 
ginary orders of knighthood under the reigns of 
princes of much more remote date, as Charles 
Martel, Charlemagne, &g. "But these accounts 
are apocryphal: and no subsisting order of 
knighthood is of the date of the Crusades, 
except a few of those in Spain. and Portugal, 
which, as we have said, were framed on the 
model of the great societies first mentioned. 

Snigbt Srrant. In the language of 
Chivalry, a knight wandering in search of ad- 
ventures, sometimes under vows, for a certain 
period. Knight errantry was not altogether 
a fiction of romance. It originated, as Mr. 
Turner says, partly from the frequency of pri- 
vate war in feudal times, which made military 
aid constantly acceptable to the great barons ; 
and as a knight had, for the most part, no other 
tie to the soil than his duties towards his feudal 
superior, he was at liberty to follow his own 
bent whenever his services were not needed by 
him. Such a mode of life peculiarly suited 
the tastes of the men of that age, and in 
some degree served the exigencies of society. 
‘Knights, therefore, were perpetually errant, 
or travelling in quest of adventures or employ- 
ment; some from the pleasure of the expedition, 
and some for its expected profits. They often 
met the oppressed or the unsuccessful, and 
they cheeifully engaged themselves to redress 
those wrongs which laws were too feeble to 
remedy, and for redressing which, honour, 
plunder, or rich donations became usually their 
compensation.’ (Turner’s History of England 
during the Middle Ages, ch. xiii.)_ 

Xnlgbt Service. Servitium Militare. 
The tenure by which a knight held his land. 
[Feudal System.] 

Knlgbt of tbe Shire. The designation 
given to the representative in parliament of 
English counties at large, as distinguished 
from such cities and towns as are counties of 
themselves (which are seldom if ever called 
shires) ; and the representatives of which, as 
well as the members for other cities and town.*?, 
are called citizens or burgesses. It was formerly 
imperative on knights of the shire, as well as 
their choosers, either to be resident or to have 
a household in the county ; but this regulation, 
which had long fallen into disuse, was formally 
repealed by 14 Geo. III. e. 58. 

Xuiglit’s Pee (Low Lat. Feodum Militare). 
In the language of English feudal usage, a por- 
tion of land held by custom sufficient to main- 
tain a knight to do service as such for the king. 
■William the Conqueror by his military grants 
is said to have created 60,000 such fees. But 
although William’s vassals were undoubtedly 
bound to follow him to war, it is doubted by 
modem antiquarian.^ whether feudal services, 
strictly so called, were attached to these grants 
by the Conqueror, or whether they were not 
peculiarities arising subsequently wh^n the 
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fpTidal system grew into vigour, and attributed 
to the Conqueror by the legists of later times. 

Knigrbtbeads. In Shipbuilding, the first 
cant timbers on each side of the stem. They 
serve to form a bed for the reception of the 
bowsprit. 

Knoll (A. -Sax. cnoHe, Cer. knoUen). A 
term used in many parts of England for the 
pinnacle of a small hill, or for the hiU itself. 

Knoppem (Q-er.). A species of gall-nut 
or excrescence formed by the puncture of an in- 
sect upon several kinds of oak. They are flat, 
hard, and prickly; they abound in Croatia, 
Styria, Slavonia, and Natolia, and are used in 
Austria and G-ermany for tanning and dyei^. 

Knot. In Sea language, a geographical 
mile. It is also 120 times the distance between 
two knots on the log line. A knot is to a 
statute mile nearly as seven to six. [Log.] 

Knots. The fiastenings of ropes or cords ; 
the union of ropes by interweaving. The most 
useful knots are : 1. Thrnnb or over-hand knot^ 
tied at the end of a rope to prevent it from 



opening out, &e. ; 2, kiigM or reef knot, for 
securing all lashings where the ends of the rope 
meet together ; 3. I>ravj knot, which offers great 
facility in nndoiag ; 4, Bunning knot, used to 
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bind or draw anything close; 5. Sheepshank, 
serving to shorten a rope without cutting it 
or unfastening the ends ; 6. Clove hitch, which 
binds with excessive force, and by which alone 
a weight can be hung to a smooth pole; 7. 
Timber hitch, very useful in hauling to move 
a weight; 8. Single bowline knot, difficult to 
undo, useful to throw over a post, &e., to haul 
on, used for the draw-loop of a slip noose ; 

9. Double hemline knot, for slinging a cask;' 

10. Running bowline knot', 11. Woolding or 
packing-stick hitch, used to tighten ropes ; 12. 
Men^s harness hitch, passing over the shoidder 
and under the opposite arm of men drawing a 
carriage, &c, ; 13. Stopper hitch, for stoppering 
the fall of a tackle, &c. ; 14. Inside clinch, for 
fastening a cable to the anchor ring, &c.; 15. 
Common or sheet bend, a very secure method of 
joining two ropes, or fastening a rope to a loop; 
16. Hawser bend, for joining two ropes, easily 
undone ; 17. Cat's paw, the turn in the bight 
of a rope, for hooking a tackle to it ; 18. Drag 
rope or lever hitch, used for fixing handspikes 
or capstan bars to the ropes attadied to heavy 
carriages, &c., which have to be moved by- 
men ; 19. Half hitch, east on the bight of a 
rope; 20. Carrick bend. A wall-knot is a 
knot made at the end of a rope to prevent it 
from passing through a hole. 

. A special committee of the Alpine Club 
report, on the subject of knots : * There can be 
no doubt that every knot in a rope weakens its 
power of resisting a sudden jerking strain. . . . 
These ropes, which we report wiE resist the 
strain of fourteen stone filing eight feet, will 
not resist it if there is a knot in any one of 
them, or even if the knots used in attaching 
them to the point of support or to the weights 
be roughly or carelessly made. . . . We there- 
fore conclude that: 1st. No knot which is not 
absolutely necessary ought to be allowed to 
remain on the rope; 2nd. The tighter and 
harder a knot becomes, the worse it is; 3rd. The 
more loose and open a knot is made, the better 
it is.’ See Jlpim Journal, No. 7, September 
1864, where diagrams are given of the knots 
recommended by the above-named special com-' 
mittee. 

Knout, The. An instrument used in the 
infliction of a well-known Eussiau punishment. 

Koala. The native name of a Marsupial 
quadruped of New Holland. [Phascouabotos.] 
The IM&hrattas apply the same name to the 
jackal 

KobelUte. A. mineral resembling Anti-' 
mony Q-lance in general appearance, but with a 
brighter lustre and a radiated structure. It is 
a sulpho-bismuthate of lead, in which part of 
■the lead is replaced by iron and copper. It is 
found in the cobalt mine of Hvena in Sweden, 
and is named after Von HobelL 

Kohold. A G-erman word signifying a 
spirit or spectre, and corresponding to the Eng- 
lish goblin, of which it is probably the origin. 
In some parts of Germany there is scarcely a 
house or a family to which kobolds are not said 
to be attadbed; and according to the super- 



KOFF 

stitioug notions of the peasantry, they ppesiile j 
over all domestic operations, many of wlii^ j 
they perform. The name of the metal cobdt 
is derived from the above. 

Koff. A HTnfl.n two-masted vessel, formerly 
employed in the Dutch fisheries. It had two 
masts, main and fore, with a large spritsail 
ahaft each. This arrangement enabled her to 
sail very close to the wind, and she could set 
squaresails if the wind happened to he astern. , 

KLokoona (Oing. kokoon). A large forest 
tree of the order EippocrateacecBf native of 
Ceylon. The yellow corky hark is used by the 
Cinghalese in the preparation of a cephalic 
snuff; and a lamp oil is expressed from the 

Kola MTut. Kola, Gola, Goiro or Goro Nuts 
'are the seeds of the Gola oGvminata. They 
■ are largely used as food and medicine by the 
natives of West Central Africa, and are highly 
valued, commercially, socially, and even politi- 
cally. From the researches of Drs. Daniell and 
Attfield (Pharmaoeutical Jownal^ March 1865) 
it would seem that their virtues must be ascri'^d 
to the presence of about two per cent, of 
a substance existing also in tea, coffee, guarana, 
and mat6, from one or other of which, beverages 
are prepared by Europeans, Americans, and 
Asiatics. Kola, like the substances just men- 
tioned, has long been known to produce sleep- 
lessness when eaten. It is curious and inte- 
resting to find that in all qu^ters of the globe 
man’s instinct has induced him to select fbr the 
preparation of beverages, plants which differ 
greatly in appearance, characters, and habits, 
but which contain the same active principle. 

Kolpodesy Kolpoda (Gr. KoXwt65i7s). The 
name of a genus of Polygastric Infusories, 
characterised by their flat and sinuous figure. 

Koxaenlc Acid. [CoMnmo Acid.] 

Konlglte* A variety of Brochantite of a 
transparent emerald or blackish green colour, 
found at Katherinenburg in Siberia. It was 
named after Konig, late keeper of the minerals 
in the British Museum. 

KSnlelnlte. A fossil resin, found in the 
Brown Coal of ITznach in Switzerland and neat 
Eedwitz in Bavaria. 

Koran. [AxcoBAir.] 

Koreite. A hydrous Labradorite, found at 
Nagy^ in Transylvania, and in China. The 
name Koreate is applied by Dufrenoy to Agal- 
matolite. 

Kosso, Kotissoy or Cusso. The 'Bmp- 
era anthehninticaj an Abyssinian vermifuge. 
[Bratbea.] 

Kotsckubite. A mineral of a carmine- 
red colour, discovered in the gold-washings 
of Karadinsk in the Ural. Named after Von 
Kotschuby, the Eussian mineralogist. 

KSttlgite. A native arsenate of zinc, 
containing cobalt and nickel, and a trace of 
Kme, from the Cobalt Mine Daniel, near 
Schneebej^ in Saxony. Named after its dis- 
coverer, Kottig. 

KovmiiM. A vinous liquid, obtained in 
Tartary by fermenting the whey of mare’s milk. 
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Koupkoltte (Gr. Kov<pos, lig'ht, and Ai^os, a 
ston^. A species of zeolite or Frehnite froni 
the Pyrenees : it occurs in small rhomboidal 
plates, with a pearly lustre, and of a yellowish 
green colour. 

Kraal. The Zulu name for a village. 

Kraken (Qer.). A name applied to a fabu- 
lous marine monster of gigantic size. 

Krameria (after the Kramers, German 
botanists). An anomalous genus, allied on the 
one hand to Lcgurmnoem, and on the other to 
Polpgalace^, with which latter it is most fre- 
quently associated, or made a distinct family 
under the name of Krameriacecs. They are 
branching undershrubs, with simple or trifoliate 
leaves, and racemose flowers. K. triandra, one 
of the simple-leaved species, is thought to have 
yielded the Ehatany roots formerly obtained 
from Peru, though all the species have probably 
similar astringent properties. Mr. Hanbury 
has recently shown (Pharm. Joum, 2 ser. vi. 
461) that a very excellent form of Ehatany 
known as SavaneEa Ehatany, which has to a 
^eat extent superseded the former, and which 
is m;ported from New Grenada, is produced by 
a variety of K. Ixina to which the name of 
granatmsis has been given. Ehatany is con- 
sidered as a useful astringent medicine. 

Krameric Acid. An acid obtained from 
the root of the Kra^tnena triandra^ or rhatany. 

Krantslte. A fossil resin, occurring in the 
Brown Coal of Lattorf nearBernsberg. Named 
after Dr. Krantz of Bonn. 

Kraut, Sour. [Sauer Kraut.] 

Kreasote (a word coined from Gr. Kpias^ 
fleshy and I pre$e7've), Elreasote seems 
to be the principal source of the peculiar odour 
and of the antiseptic and preservative qiialities 
of wood-smoke. When properly purified, it is 
a colourless oily-looking liquid of great re- 
fractive and dispersive power, of a penetrating 
smoky odour and a burning taste : its sp. gr. 
is about 1‘04; it remains fluid at 17® ; it burns 
with a sooty flame; is sparingly soluble in 
water, and is neutral to test paper. It dissolves 
readily in alcohol, ether, benzole, and acetic 
acid ; and forms a crystalline compound with 
potash. It coagulates albumen ; and a solution 
of it^ containing not more than 1 per cent., 
preserves meat from putrefaction. The effiieacy 
of crude pyroligneous acid as a preservative 
of povisions, and the peculiar smoky flavour 
which it confers upon them, appear to be due 
to kreasote. It is an irritant poison when un- 
diluted, but when largely diluted it has been 
found effectual in checking vomiting, and as an 
application in toothache for the destruction of 
the nerve. It appears to he closely related 
to phenic (carbolic) acid, and the formula 
CasH.oO, has been assigned to it. 

^ Kreatine (Gr. Kp4a^, Jlesh\ A crystal- 
lisable organic substance contained in the 
juice of the muscular flesh of animals. The 
term kreatinine has been applied to a pro- 
duct of its decomposition. Kreatine is repre- 
sented as OaHgO^Na + HO, and kreatinine as 

OgHii^OaNa. 
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Krelttonite. A black variety of Automolite 
(Zinc-Spinel) found at Bodenmais in Bavaria. 

SLremersite. A native chloride of potas- 
sium allied to Sylvine, and met -with in ruby- 
red octahedrons at Vesuvius. Named after 
Kremers, by whom it was analysed. 

Kremnttaii Wlxite. A pure variety of 
White Lead^ or Carbonate of Lead. [White 
Lea.d.] 

Krislina. In Hindu Mythology, a divine 
being, produced from one of the hairs of Vishnu, 
and in his turn producing Brahma or Eudrathe 
destroyer. (Muir, Sans/erit Tenets, cL ii. sec. 6 ; 
Godfrey Higgins, Anacalypsis.) 

Krisuvigrite. A variety of Brochantite, 
found at Kxisuvig in Iceland. 

KroMdollte. [Ceocidolitb.] 

Xronoe. [Zbus.] 

Xrum Korn. An old musical instrument, 
resembling a cornet. The name has been cor- 
rupted by organ-builders into that of the Cre- 
mona stop of the organ. 

Kryolite. [CiiYoiiiTE,] 

XrystaUlxie (Gr. Kpi<rrdK7^os, clear i 
crystal). A term applied by Unverdorben to a 
salifiable base whidi forms crystallisable com- 
pounds with the acids, and which he obtained 
from animal empyreumatie oil. [ ANmnra!.] 

Xsliatiiya or Csbatrlya. [Caste.] 

Xufle. An epithet given to the ancient 
Arabic characters ; from Kufa, a town on the 
Euphrates. 

Xiiluitte. A native arsenate of lime and 
magnesia fpund in dirty-white or honey-yellow 
masses with a waxy lustre, at Longbanshyttan 
in Sweden. Named after Kiilm, by whom it 
was analysed. 

Kumbekepbalto (a word coined ficom the 
Gr. a bowl, and the head). 

Some of the early long-headed or dolieho- 
kephalie inhabitants of Scotland had a peculiar 
lengthened skull, in which the occipiM bones 
were slightly elevated, whilst a ^depression ex- 
tended along the parietals. This configuration 
has received the name kumbekephalic from 
Prof. Wilson. Many skulls of existing races 
exhibit this character. 

Xunkur. A very peculiar deposit widely 
spread over the peninsula of India, and apparent- 
ly corresponding in age and in the circumstances 
of its accumulation with the drift of England. 
It is a compact nodular calcareous clay with 
many concretions and very few fossils. It is 
found at all levels up to 3,000 feet above the sea. 
It is not generally stratified, and varies a good 
deal in different localities. In composition it is 
chiefly calcareous, containing about 70 per cent, 
of carbonate of lime, 15 per cent, of silica, and 
nearly 20 per cent, of alumina. 

Xupa>plurlte (Lat. cuprum, copper, and Gr. 
h<pp6s, froth). , Copper Eroth. [Tyeoucth.] 

Xupfer Dlaspore or Capper Klaspore. 
A variety "of Phosphocalcite, with half au equi- 
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valent less water, the composition being, ac- 
cording to the following analysis by Kiihn : — 

Phosphoric acid . . 24*13 

Oxide of copper . ’ . 69*61 

Water or loss ... 6*20 

69 ^ 

Knpfer Klc&el. A term applied by the 
German miners to a native alloy of nickel and 
arsenic. 

XupfSer ScMefier (Ger.), A series of 
schistose -beds, often bituminous and very 
fossiliferous, lying near the base of the mag- 
nesian limestone or Permian aeries of deposits 
in Germany. The beds thus named are worked 
at Mansfeld in Thuringia for a singular deposit 
of argentiferous copper, which is mixed up 
mechanically with the shale and sand, formiog 
a small percentage of the rock. The beds have 
long been worked, and are not unimportant in 
an economic sense. 

Xupferblende or Copper Blende. Ten- 
nantite, with part of the iron replaced by zinc; 
from near Preiberg in Saxony. 

Xupferbliitlie. [Chalcotrichite.] 

Xupferpeeberz. An impure vanety of< 
ChrysocoUa, containing a large amount of 
Brown Iron-ore, found at Touiinsk in the 
IJra]^ and at the Basin of Mines in Nova 
Scotia. 

Ktirrajong*. A native Australian name' 
for several fibre-yielding plants, as Mhiscus' 
heterophyllus, JPlagianthvs sidoidee, Comn£r- 
sonia platyphylla, &c. 

Xuteera or Xutera. A kind of gum 
obtained from CooJdospermvm Gossypium. 

Xyanise (named after, Kyan, the inventor 
of the process). A mode of preserving timber 
from decay, by charging it vrith a solution 
of corrosive suhlimate. [Det Eot.] 

Xyanlte (Gr. Kvav6s, dark blue). A blue 
silicate of alumina, occurring massive and in 
p^smatic crystals. It is the Disthme of 
Haiiy, and the Sappare of some mineralogists. 
[CyiJsriTE.] 

XymatUi. A variety of Asbestos found at 
KuhnsdorfF in Saxony. 

XypboUte (Gr. kv<I>6s, bent, and \i0os, a 
stone). A variety of Serpentine. 

Xyrialoglcal (Ghc. KvpioKoyiKSs, describing 
literally). ^ A term applied by Warburton, in 
hm Divine' Legation (book ii. s, 4), to that dass 
of Egyptian hieroglyphics in which a part is 
conventionally put to represent a whole — e.g. 
a pair of armed hands for a battle, a scaling 
ladder for a siege, &e. ; distinguished from the 
tropical, in which visible objects are used as 
emblems, or figuratively. [HrasoGnxPHics.] 

Kyroslte. A variety of White Iron Pyrites 
or Marcasite, containing arsenic and copper, 
which is found at theBriecius Mme, near Anna- 
berg in Saxony, and also in Chili. 
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ab. (the first of the letters, in the English 
and most other alphabets, called liqmds or 8emi-‘ 
vowels, because, like vowels, they can be pro- 
nounced for any length of time, which is not 
the case with the consonants called mutes, oap, 
d, &c. It is the same as the Greek lambda, and 
the Hebrew or Phoenician lame^fl, and is fotmd 
in the languages of almost all nations, excepting 
those of some Brazilian and Japanese tribes. 
In the ancient Greek, Hebrew, Phoenician, 
Celtic and Latin languages, and in those derived 
feom them, the letter L consists invariably of 
two strokes, though in every possible shape and 
combination. Thus, in the most ancient Greek 
alphabets it is written A V A, in the Celtic 
<V» ill Hebrew and in Latin L, L, as 
an abbreviature, stands for Lucius, LIi.D. 
Doctor of Laws, and LL.S. for a sestertium. 
As a numeral, L represented among the an- 
cients, as at present, the number 50, according 
to the line — 

Quinquies L denos uiunero designat liatendoB. 

:La. In Music, the syllable by which Guido 
denoted the last sound in the hexaehord. It 
is now used by the French as synonymous with 
our note A. 

. Xia1>adlat8. A sect of religions enthusiasts 
in the seventeenth century; so called fcom 
Jean Labadie, a native of (loanee domiciled in 
Holland, who was deposed from his preacher- 
dlup by the synod, of Dort. They endea- 
voured to introduce among Protestants similar 
notions to those of the Quiutists in the Eoman 
CathoKe church, and were accused of similar 
perversities in practice. [Quietists.] 

Xabarraque’s X>lsinfectingr Xiiquld. A 
solution of carbonate of soda impregnated with 
chlorine. 

Xiabanun* The standard of Constantine, 
which he caused to be formed in commemoration 
of the alleged vision of the- cross in the heavens. 

' It is described as a long pike surmounted by a 
golden crown indosing a monogram which con- 
tains the first two letters of the name of Christ, 
and is at the same time a representation of the 
figure of the cross. Ancient monuments exhibit 
the figure under two forms, ^ or (sc. %> p)- 
The silken banner which depended from it was 
embroidered with the figure of Constantine and 
his femily. The labarum is engraved on some 
of his medals with the famous inscription, 

EN TCnCTni NIKA; 

and it was preserved for a considerable time, 
and, brought forward at the head of the im- 
perial armies on important occasions, as the 
paBadium or safeguard of the empire. The 
otigin of the word is still undecided. (Beugnot^ 
Mist, de la Destruction du Paganisme m Occi- 
dmt i. 57 ; MilTn.au, Hist, of Christianity ii. 152.) 
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Kabdannm. The resin of the Cistus ere- 
ticus and some allied species. ^Ladantjm.] 

Kabel or l^abellum (Lat. dim. of labium, a 
f). The third of the inner petals of an orchid, 
usually quite unlike the others in form, and 
turned towards the lower side of the fiower. 
The name is also applied to a similar petal in 
other flowers. 

Label. In Heraldry, a figure used chiefly 
by way of distinction or difference in the coat- 
armour of an eldest son during the life of 
the father. In this case it has three points ; 
five points when borne by the heir-presumptive 
of a grandfather living, and so fortL 

Ziablals (Lat. labium, a lip). The letters 
B, P, V, F, M, are so called, on account of the 
organ chiefly employed in their pronunciation. 

Xtablatee (Lat labium, a lip). A natural or- 
der of monopetalous Exogenous plants of Lind- 
ley’sEchial alliance, consisting of many hundred 
species, inhabiting the more temperate regions 
of the earth. A two-lipped monopetalous corolla, 
an irregular number of stamens, and a four- 
lobed ovary, are the essential marks by which 
it is known from all others. The species are 
generally herbaceous, with square stems; a 
small number only consists of shrubs. The 
flowers are of all colours, but pure blue is un- 
common in the order. Many of the species are 
valued for their fragrance, as Lavender and 
Thyme ; others for their stimulating qualities, 
as fcnt and Peppermint ; some as aromatics, as 
Sage, Basil, and Marjoram ; while a few aro 
regarded as febrifuges. Numerous species are 
objects of great beauty, on which account the 
order is well known in gardens. Among the 
most ornamental are various kinds of Salvia, 
Gardoquia, Dracocephalum, &c. The order has 
sometimes been called Lamiace<B, from Lamium, 
one of the genera. 

Xiablum (Lat. a Up). In Entomology, a 
movable organ, often biartieulate, which, ter- 
minating the face anteriorly, covers the mouth 
from beneath, and represents the under lip. 
[Labeum.] 

Xiablab (the Arabic name of the Convol- 
vulus). A genus of Leguminosce yielding some 
of the kinds of tropical pulse. L. vulgaris and 
Gultratus are much cultivated, the young pods 
being used like kidney beans, while the seeds or 
pulse are both wholesome and nutritious. Some 
varieties are better flavoured than others. The 
pods are flat, and marked along the edges with 
rough wart-like tubercles. 

Zrabour (Lat. labor). In Political Economy, 
every exertion, muscular or nervous, which is 
undertaken not for its own sake, but for 
some purpose of ulterior advantage, and with 
a view to its app!raisement by some mea- 
sure of value. Many occupations may be 
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very exhausting, and involve mucli physical 
OP mental exertion; but if they are satis- 
fied in^ themselves, and reflect solely on some 
immediate end, they have no direct econo- 
mical significance. The labour of an amateur 
in a game of cricket may be very great, but it 
has^ no economical meaning; that of a pro- 
fessional cricketer, who is paid for his time and 
skill, has a meaning, because it has a market 
value. The toil of purely scientific observation 
may be great and unremitting, its results may be 
of signal benefit to mankind, but it is not eco- 
nomically appraised. But if the same labour is 
devotedtosueh ends as are susceptible of pecu- 
niary compensation or material advantage to 
the student or observer, they fall within the de- 
finition of labour. Nor is it necessary, as some 
economists have suggested, that the exertion 
should be repulsive, disagreeable, or compulsory. 
It is quite possible that economical labour may 
be as agreeable to the worker, as any satisfaction 
felt in the mere pursuit of pleasure. It is con- 
ceivable that advantage and enjoyment should 
coexist in most occupations. Por instance, ilie 
discovery of agricultural improvements, in the 
use of new manures, in the adaptation of 
machinery, in the trial of new seeds, and in 
crossing of seeds, may give as much pleasure as 
profit to the experimenter. The limitation often 
put upon labour, to the effect that it should be 
more or less disagreeable, is not an economical, 
but an ethical consideration, and one that is of 
by no means universal application. 

The expression unproduoUve lahowr is also 
ambiguous and misleading, even though it has 
been sanctioned by the high authority of Adam 
Smith and many of his successors.- It may be 
used of society collectively ; it may apply to the 
result of individual exertion, and have a primary 
reference to the satisfaction of an individual’s 
work. In relation to society, its significance 
is exceedingly vague, unless we are to consider 
that labour only as productive which is relative 
to the production of the lowest necessaries of 
life, and to no means of comfort, enjoyment, or 
elegance. If, however, we may say that human 
exertions are stimulated by the desire of pro- 
curing the largest amount of advantage by the 
least possible expenditure of force, and that such, 
an impulse is the key to all economical progress, 
it would be idle to exclude from the class of 
productive labourers any whose avocations are 
not degrading, vicious, mischievous, or criminal. 
Nor is it likely, unless any artificial regulations 
of society favour particular classes or particu^ 
interests, that such callings as those which 
minister to what are called luxuiy or enjoyment 
will ever be excessive or dangerous. All distinct 
enactments or privileges hindering the distri- 
bution of wealth have indeed a tendency towards 
developing those kinds of occupation which are 
relative to exaggerated and extravagant expen- 
diture, but they also cripple the just progress of 
society, and often call into existence classes of 
persons whose business is to supply those very 
vicious and mischievous tastes which are ruin- 
ous to the individuals in whose favour the pri- 


vilege was created. -But labour may be unpro* 
duetive to the individual, i.e. he may fail to 
secure the advantage which he has proposed to 
himself, and he may have wasted his capit^ 
and exertion. Errors as to the marketer saleable 
value of any commodity or service are no doubt 
of frequent occurrence, and often entail much 
individual loss; but in a state of progressive 
wealth they are far counterbalanced by labour 
which has achieved its purpose, and which 
adds to individual advantage and collective 
prosperity. 

Economists, too, have been apt to give an 
artificial Hmitation to the word labour^ by con- 
fining it to such exertions as are almost or 
nearly mechanical. But the term lahowr is as 
fully applicable to the services of a statesman 
as it is to the functions of a ploughman or a 
spinner, and both in the main are as much 
undertaken for the sake of prospective remu- 
neration. On this point Adam Smith is abun- 
dantly distinct. Dividing as he does the dis- 
tribution of the gross product of. labour into 
wages, profit, and rent, he continually shows 
that wages are disguised under the name of 
profit, and implies that by profit he intends to 
mean only that remuneration of capital which 
is relative to and fixed by the current interest 
on advances. It is true that the term is 
generally limited ^ that method of payment in 
which the capitalist remunerates a portion of 
the labour expended on the article in which he 
trades ; but the distinction between wages and 
that portion of his profits which he appropriates 
as the reward of his own energies, skill, and 
superintendence, is merely an error of popular 
language, and one which, if uncorrected, tends 
to serious inconvenience in the interpretation 
of various social and fiscal expedients. It is 
hardly necessary to say, that by far the largest 
portion of national income is the product of 
labour, and that this product is continually 
increased by the substitution of mechanical 
forces for the mere muscular labour of man. It 
is also clear that the margin on which taxation 
can operate can be that only which is beyond 
the necessary subsistence of the labourer, his 
security against ordinary contingencies,^ and 
what is needed for the replacement of capital. 

Labouris, economically speaking, setin motion 
by capital ; in other words, the labour must be 
called into existence, and supplied with the 
means of subsistence during the time in which 
production goes on, and up to the period at 
which the produce of labour is exchanged. 
Hence, however abundant labour may be, and 
however urgent the demand for the produce 
of labour, no product will be forthcoming unless 
capital be supplied by which labour may be set 
in motion. The excessive demand for cotton 
wool which has characterised the cotton manu- 
facture during the last four years has only been 
very partially supplied. The area over which 
cotton can be cultivated contains, perhaps, a 
wider geographical range than the limits as- 
signed to any other botanical production, and 
the labour available for its culture is amply 
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Sufficient for a quantity far in excess of any 
demand hitherto existent. ' The crop, too, is 
in several species of cotton derived from an 
annual. But, as is well known, the manufacture 
of cotton goods has been almost paralysed by a 
sudden dedeieney in the customary supply. The 
reason, however, why the demand has not been 
satisfied, is due to the fact, that the capital 
necessary to stimulate the labour has been 
wanting. [Peofit; Manufacture; Teades’ 
tTNioiir ; Wages.] 

Xabour Rents. In the rudest states of 
society, as in the most civilised, the wealthier 
and the more influential classes are sustained 
by the possession of land, a portion of the pro- 
duce of which they secure to themselves by 
the fact of appropriation, and by allowing 
the privilege of kbour upon the surface to the 
cultivator of the soil. When capital is scanty 
and the union of society feeble, the lord of the 
soil has been accustome^ in all those parts of 
the world in which agricultural pursuits pre- 
vail, to grant portions of the land which he 
possesses, to be held either on permanent or 
precarious _ tenure by his dependants, on 
the condition that they contribute a portion 
of their labour to cultivating that which 
he retains. Such was the tenure of villen- 
age in England, during the prevalence of 
the feudal system, a tenure gradually extin- 
guished, or rather substituted by copyholds, 
m consequence of the gradual exchange of 
prsedial services for fixed money payments. 
[Manor.] Such was till lately the serf system 
in Russia ; such is practically the ryot system 
in many parts of British India. 

Labour rents were in their first institution a 
necessary process for the maintenance of an 
upper or governing class. In England it is not 
too much to say that in very early times labour 
rents, or pecuniary compensations in the place 
of such rents, formed the chief revenues of 
the feudal barons. But it will be obvious 
that they are never satisfactory. The labour 
which is compulsory can never be heartily 
given, and will always be wasteful and dear. 
Hence a reform in such a tenure is inevitable, 
when a community makes any notable ad- 
vance in civilisation and wealth. There can he 
little doubt that one of the chief causes whidk 
contributed to the great political influence of 
this country in the middle ages, is to be found in 
the fact of its having been early able to com- 
mute labour rents for fixed money payments, 
and so to secure a free and improving body of 
yeomen. 

Xiabourers, Statutes! of. Towards the 
dose of the first half of the fourteenth centuiy, 
a plague of novel and excessive virulence sprang 
up in the farthest recesses of Eastern Asia. It 
appeals to have travelled very slowly towards 
J^ope ; for if the chronological statements of 
the age can he depended on, it took nearly ten 
years for this visitation to pass from China to 
Western Europe. When it did reach Europe, 
its ravages were fearful. After every allow- 
atice being made for exaggeration, , it seems 
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difficult to doubt that it destroyed nearly half 
the inhabitants. Called at first the Black 
Death, it has survived as an endemic to our 
own times under the name of the Turkey, 
Levant, or Egyptian plague. It forms the 
background to Boccaccio’s BecaTneron, and it 
is said that, like that of the Athenian plague, 
its incidence was accompanied by an excessive 
licentiousness and depravity of manners. The 
last notable visit of this pestilence to this 
country occurred in the great plague of London. 
Its ravages, though not confined to 'the lower 
orders, were nevertheless most destructive 
among the poor ; and this for the very obvious 
reason, that sanitary conditions were wholly 
unknown to our forefathers, and that the qua- 
rantine regulations of the time, under a show 
of precaution, in reality secured hotbeds for 
the preservation and spread of infection. 

It has been observed, that there is reason to 
believe the statement that half the working 
population was destroyed. The immediate 
effect of the plague was that the rate of wages 
was, on the whole, doubled in consequence of 
the scarcity of hands. For instance, while the 
rate of threshing wheat had stood on an average 
at 6d, the quarter, it instantly rose to 10<f. or 
l5., and similarly with other piecework. Day- 
work also, and all materials, the value of which 
depends largely upon the labour expended in 
producing them, as iron and cloth, rose in 
proportionate rates ; the profit on agricultural 
operations, a considerable portion of the land- 
holder’s estate being at that time cultivated for 
him by a hailifi; fell to a minimum, and the 
owners of Itmd were threatened with a very 
large deduction from their customary incomes. 
The time also, that of the wars between Eng- 
land and France, was one of heavy taxation on 
personal property, and of continual military ser- 
vice. Hence the aid of parliament was in- 
voked, in ordeT to fix the rate of wages ; and 
the first statute regulating the price of labour 
was enacted in 1360, The statute fixing the 
rate of wages was accompanied by others limit- 
ing the price of the necessaries of life. Both 
enactments were absurd, but the latter in a 
much higher degree than the former. From 
this time forward, the legislature has at- 
tempted to regulate, in various wa;^s, the 
prices of labour ; in earlier times by fixing the 
rate in parliament, in later by ordaining that 
the justices of peace in the several counties 
should meet and determine wages for each 
current year. Coordinate with these limita- 
tions were those which provided against the 
combinations of labourers, with a view to in- 
crease the rate of wages. All these laws were 
fiLnally rej^ealed in 1826, but they have left a 
heritage in the reactionary remedy of trades’ 
unions. 

Ra'brador Felspar. Labradorite. A va- 
riety of Felspar originally brought from the 
coast of Labrador. When viewred in certain 
directions it exhibits a beautiful play of colours; 
and the mutable opalescent tints of blue, red, 
green and yellow, which are reflected from the 



- - LABRAX 

surface, vary according to the position in 
which the stone is viewed, so that the same 
spot exhibits various tints if held in different 
positions, violet and red being the most rare. 
It takes a jdne polish, and when cut into thin 
slabs it is employed in jewellery and for other 
ornamental purposes. 

Xiat»raB:. A genus of Percoid fishes, dis- 
membered by Cuvier from the Linnaean Perea 
on account of certain modifications of the giU- 
eovers and tongue ; the differences being that 
the opereula of the Ldbrax terminates in two 
spines, and the tongue, instead of being smooth, 
is roughened with many minute teeth. 

Xiat^rldanSf Xialbrldae, or Kabroldes. 
The Bream tribe. A family of Aeanthopte- 
rygii, having the genus Labrus as the type. | 
The fishes of this family may be recognised by | 
their oblong scaly body ; a single dorsal fin, 
supported in front by spines, each of which is 
generally furnished with membranous append- 
ages. The jaws are covered with fleshy lips, and 
the pharyngeal bones are armed with nume- 
rous and strong teeth, disposed like a pave- 
ment. 

Xiabrum (Lat.). In Entomology, the usu- 
ally movable part which, terminating the fiice 
anteriorly, covers the mouth from above, and 
represents the upper Hp. [Labium.] 

Xialerus (Lat.). ‘ A genus of spiny-finned 
fishes in the system of Cuvier, with well deve- 
loped double fleshy lips. The fislies of this 
genus are termed bream ] and are farther 
characterised by their conical maxillary teeth, ' 
of which the middle and anterior are the 
longest, and by their cylindrical and obtuse 
pharyngeal teeth, which are arranged like a 
pavement — the upper pnes on two large plates, 
the lower ones on a single one, which corre- 
spond with the two others. 

XiabTumum. The common name of an orna- 
mental early-flowering tree of the Leguminous 
order, the Cytisus Laburnum of botanists. 
Every part of this common ornamental tree is 
poisonous, especially the bark and seeds, A 
curious case of poisoning by it is reported by 
Dr. Christison in the Edinburgh Medical Jour- 
nal for October 1843, and Dr. Taylor {On 
Poisons) ]^s cited several others. The symp- 
toms are vomiting, purging, and ;i^stration. 
The term Qytisin has been applied to the 
poisonous principle. 

Xiabyrinth (Gr. \a$6pivdos). Literally, a 
place, usually subterraneous, full of inextrica- 
ble windings. Ancient mythology and Mstory 
give an account of four celebrated labyrinths ; 
the Cretan, Egyptian, Lemnian, and Etruscan. 
The first, v^holly mythical, is said to have been 
built by Bsedidus at the instigation of Minos, 
to secure thOTyCinotaur. The second, said to 
have been constructed by Psammetichus, kinj 
of Egypt, was built on the isle of Meroe, an< 
was a vast edifice, composed of twelve palaces, 
all contained within the compass of one waU, 
and communicating with each other. It had 
only one entrance ; but the innumerable turn- 
inss and windings of the terraces and rooms of 
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which it consisted, rendered it, it is said, im- 
possible for those who had once entered within 
its walls to get out without a ^ide. It is sup- 
posed to have been designed either as a burial- 
place for the Egyptian kings, or for the pre- 
sentation of the _ saet<i crocodiles, the chief 
objects of Egyptian idolatry. ' It was par% 
demolished between the reigns of Augustas, and 
Titus ; but even at the period of Pliny’s vimt, 
its ruins were magnificent. (Pliny, Kb. xxxv.) 
Poeocke’s Ristory of the East, vol. i. p. 61 &c., 
and Perry’s Viem of the Levemt, p. 381, contain 
a jplan and description of the modem state of 
this labyrinth. There is no evidence of any 
such building in Crete; the existence of in- 
tricate caverns may possibly account for the 
myth. The labyrinth of Porsenna, as described 
by Varro, is clearly fictitious. 

Labyrinth, A term applied by anatomists 
to certain internal parts of the ear, from the 
intricacy of their winding passages. [Eah.] 

Labyhinth. In Metallurgy, a series of, 
troughs attached to a stamping mill, through 
which a current of water passes for the ]pur- 
pose of washing away the suspended pulverised 
ore, and subsequently depositing it at different 
distances, depending upon its state of commi- 
nution. 

aCiabyrlntliodonts (Or. 7«n$-6ptv6os, and 
o5o^y, tooth). An order of fossil reptiles, in 
which, the head was defended, as in the Gam- 
cephala, by a continuous casque of externally 
sculptured and unusually hard and polished 
osseous plates, including the supplementary 
postorbital sxAswpratemporal^oTAe, but leaving 
suforamm parietale. Two occipital condyles; 
vomer divided and dentigerous ; two nostrils ; 
vertebral bodies, as well as arches, ossified, 
biconcave; pleurapophyses of the trunk, long 
and bent ; teeth rendered conflex by undulation 
and side branches of the converging folds of 
cement, whence the name of the order. This 
group, which is found in the carboniferous 
strata {Baphetes), is otherwise restricted to the 
carboniferous period. The genera BapketeSy 
Labyrinthodon, BkombophoUs, Mastodonsaurus, 
Pr&matosaurus, Metopias, Capitosav/rus, Zygo~ 
saurus, Odontosav/rus, and Xestorrhytias, be- 
long to this order, 

3Biao (Lat. ; Gr. yiXa, yd\oixros, milk). A 
resinous substance which in India flows from 
certain trees, in the form of lucid tears, in 
consequence of punctures made upon their 
branches by a small insect, the Qoecus ficus. The 
Ficus indioa, and F. religiosa, ButeafrondosUy 
Zt-isyphus Juyuba, and according to Dr. Hooker 
a species of Celtis, are amongst those which 
produce it. Dr. Hooker adds: 'The elabora- 
tion of this dye, whether by the same species of 
insect or by many, from plants so widely dif- 
ferent in habit and character, is a very curious 
fact, since none have red juice.’ 

The commercial varieties of Lac are: stick lac, 
which is the substance in its natural state, inves- 
ting the smaK twigs of the tree ; seed lac, which 
is the same, broken off ffom the twigs, and which 
when melt^ and formed into thin cakes con- 



LAO 

Btitutes ahell lac. These varieties of lae have 
been esiamined by 31r. Fatchett (JPhil, Tram. 
1804), ■with the following results:- 



Stick Lac 

Seed Lao 

Shell Lao 

Besin . 

68-0 

88*5 

90*9 

Colouring matter, 

lO'O 

2*6 

0*6 

Wax . 

6*0 

4*6 

4*0 

Gluten . 

S*5 

2*0 

2*8 

Boreign bodies . 

6*5 

— 


Loss . . . 

' 4*0 

2*5 

1*8 


100*0 

100*0 

100*0 


The great cons-amption of lac is in the mann- 
factxire of dye stuffs, sealing wax, and of certain 
varnishes and 

La,c. In Commerce, a word used in the 
East Indies, to denote the sum of 100,000 
rupees, or 12,000^, sterling. One hundred lacs, 
or 10,000,000 rupees, mahe a crora. 

Xiao 3>ye> Xiac XakOi These are two 
preparations of lac imported in small cubic 
cakes from the East Indies, and extensively 
used in the production of scarlet dye. They 
are said to_ be prepared by digesting seed lac 
in an alkaline solution, which produces a deep 
pink liquid, the colouring^ matter of which is 
thro’vm do'wn in comhination with alumina by 
the addition of a solution of alum. The 
colouring matter of these dyes much resembles 
that of cochineal, for which it is largely substi- 
tuted. ^ In dyeing scarlets the liquid used for 
dissolving the colour is a solution of tin in 
hydrochloric acid, and tartar and sumach are 
used as mordants. 

Xiaoolc Acid. A peculiar acid sai^ by Dr. 
John to exist in some varieties of^lfed lac. 
It is yellow, crystaUiaahle ; and forma soluble 
salts with potassa, soda, and lime, and insoluble 
salts with the oxides of mercury and lead. It 
occasions no precipitate in solution of baryta or 
of oxide of silver. ^ 

Xacclne. A substance discovered in shell 
lae by Unrerdorben. It remains after all the 
soluble matters in water, alcohol, and ether 
have been extracted. It is brittle, yello'w, 
translucent ; and soluble in caustic potash, and 
in sulphuric acid. 

Xace (ItaL laccio, Lat. la^ueus, a lace or 
noose). An ornamental fabric of linen or 
cotton thread, formerly made by hand (when 
it was called pillow or done lace), but of late 
years produced by machinery, and generally 
termed hohbin-net. 'This manufacture, "says Dr. 
Fre, ‘may be said to surpass every other branch 
of human industry in the complex ingenuity of 
its machinery; one of Fisher’s spotting frames 
being as much beyond the most curious chrono- 
meter in the mulqplicity of mechanical device, 
as that is beyond a common roasting jack.’ 

The costly and complicated machines by 
means of which bobbin-net is produced are 
termed la&e frames. A. rack of lace is a cer- 
tain number of meshes couu'ted perpendicu- 
l^^ly, and contains 240 meshes or holes ; and 
such has already been the improvement in this 
manufacture, that the cost of labour in making I 
a raok^ which was twenty years ago Ss, , is 
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now reduced to li?. Formerly the wholesale 
price of a 24-rack piece, d'ye quarters broad, 
was 171. sterling; the same is now sold for 7s, 
In the Commercial Dictionary will be found full 
statistical details of the value of the lace manu- 
fact'ure in tbiw eoun'fcry, together with a learned 
and curious account (tf the origin and history of 
the fabric. 

Xiace»bark. [Laoetta.] 

Xiace-leaf. [OuviBAiirDEA.] 

Xaoerna (Lat.). A long woollen military 
doak, ■worn at first only by ttie Eoman ’soldiers, 
but which increased so much in fashion that 
at the period of the triumvirate it became a 
favourite piece of dress with aU the higher 
dassesof Eoman citizens, both civil and military, 
and remained so till the times of the emperors 
Valentinian and Theodosius, when the senators 
were prohibited from wearing them in the city. 
Martial speaks of lacernse which cost 10,000 
sesterces (80/.). 

Xiaoerta (Lat.). The lAzard ; a constellation 
of the northern hemisphere, near Cepheus and 
Cassiopeia, formed by Herelius. 

Kacertidee (Lat. lacerta, a lizard). A 
group of the order Sauria, forming the second 
family in the Cuvierian system, in which the 
characters are given as follows : Tongue long, 
slender, extensible, and bifurcate at the extre- 
mity, as in the serpent tribe; ear-drum mem- 
branous, oh a level with the surface of the head 
or very slightly sunk ; eyelids consisting of a 
production of the skin, with a longitudinal slit, 
closed by a sphincter, and a rudimental nicti- 
tating or third eyelid ; body elongated ; feet 
■with five toes each; digits separate and unequal, 
particularly the hind ones, all armed with nails ; 
scales on the belly and round the tail anranged 
in transverse and parallel hands, Cu'vier sub- 
divides the LaoerUdes into the two ^eat genera 
Monitor and Lacerta^ each of which have been 
again subdivided. 

Xachenalia (after De la Chenal). A 
genus oiLiliacea from the Cape of G-ood Hope, 
consisting of bulbous plants, with spotted orchis- 
like leaves, and spikes of pendulous tubular 
flowers, often yellow. They are ornamental 
spring flowers *for 'the greenhouse, but have 
no useful properties. 

Xaches (Fr. laclie, negligent). In Law, 
slackness or negligence. A term used to so- 
nify that degree of negligence which throws on 
the party committing it the eiril consequences 
resmting to him from it. 

Xiacbesis. [Pates.] 

XiacluiT* In Sea language, the rope used 
to fasten a sail to its yard or gaff; also the 
piece of timber intervening between the figure- 
head of a ship and the knee of thf head, 

Xiaciniate (Lat. lacinia, a fringe). In 
Botany, having the margin slashed into fringe- 
like segments. 

Kaoinula. In Botany, a term given to the 
abruptly inflexed acumen of each of the petals 
of an umbelliferous flower. 

Xiaolstemaceee (Lacistema, one of the ge- 
nera). A natural order of hypogynous Exogens, 
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belonging to the Violal alliance, and distin- 
guished % the amentaceous, scaly, apetalous, 
polygamous flowers, and unilateral stamens. 
The order comprises a few shrubs, found in the 
woods of equinoctial America. 

Xiaoonlcum. A dry sudoriflc bath in a 
chamber heated with warm air by means of a 
store. It was so called by the Homans as 
having been first introduced in Laconia. 

3bacoiilam. A short and pointed saying; 
so termed from the celebrity wmch the Lacedae- 
monians enjoyed for their brief and sententious 
mode of expressing themselves. There is an 
essay by Puteanus, De LoGonismo. 

^ ShacquW. A -varnisb, consisting of a solu- 
tion of shell lac in alcohol, coloured hy gam- 
boge, saf&ron, annotto, or other yellow, orange, 
or red colouring matters. Lacquers are chiefly 
used for varnishing brass and some other 
metals, in order to give them a golden colour 
and preserve their lustre. The term lacquer 
is also applied to a mixture of Swedish pitch 
and coal tar, with which the inside of certain 
shells for rifled guns is coated, in order to prevent 
excessive friction between their interior surface 
and the bursting charge of powder during flight 

Xaorymal (Lat. laciyma^ a tear), Be- 
lating to tears ; as the laorymal glands^ by 
which they are secreted. They are phiced in a 
depression of the firontal bone, above the ex- 
ternal angle of the eye ; the tears pass from 
them to the eye by the lacrymal ducts, which 
are six or eight in number. 

Kacrymatory. A small vessel of glass 
or earthenware, which it was customary at 
Eoman funerals to fill with the tears {laorymcB) 
of the mourners, and deposit them with the 
ashes of the deceased in the sepulchre. 

^ l^acteals (Lat lac, milk). The absorbents 
of the mesentery, which convey the milky fluid 
called chyle from the small intestines to the 
thoracic duets. 

Xaactlc jRLcld. The acid of sour milk. It 
is formed in a variety of processes, and is a 
frequent product of the acidification of v^e- 
table substances. It is best obtained by dis- 
solving 8 parts of cane-sugar in 50 of water, 
to wHch one part of casein or of poor cheese 
and three parts of chalk axe added. This mix- 
ture kept for two or three weeks at a tempera- 
ture of 80® gradually forms crystals of lactate 
of lime, which after having been purified by 
xecrystaUisation may be decomposed by sul- 
phuric acid. The residue digested in alcohol 
leaves sulphate of lime, and gives an alcoholic 
solution of lactic acid. 

Pure lactic acid is an uncrystallisable liquid 
of a shaj^ acid taste, soluble in alcohol 
and in etl^ and represented by the formula 
CxaHjoOtorfcO. By long exposure to a heat 
of 265®, it becomes anhydrous ( = CiaHioOioX 
and in that state is nearly insoluble in cold 
water ; but when boiled in water, it gradually 
reverts to the hydrated state. 

Lactic acid is contained in the fluids of the 
muscular tissues, and occasionally in some of 
the excretions. 
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Xactiue, X*actose< Sugar of milk. This 
important form of sugar is exclusively of animal 
ori^n, and is contained in the milk of the mam- 
malia : it is secreted in greatest abundance by 
the herbivora, hut also hy the carnivora, though 
fed upon animal substances only. It is largely 
prepared in Switzerland, by the evaporation of 
whey, and crystallises upon sticks immersed in 
the concentrated liquid ; it forms mammillated 
masses composed of four-sided prisms. Sugar of 
milk is white, sweetish, and gritty between the 
teeth ; it requires about six parts of water for 
solution, and is insoluble in alcohol and in 
ether. When boiled in very dilute acids it 
slowly passes into glucose. Under the influ- 
ence of caseine, which acts as a ferment, sugar 
of milk undergoes alcoholic fermentation ; but 
in the spontaneous souring of milk, lactic acid 
is formed. Like the other sugars, lactiue is a 
hydrate of carbon, represented by C 24 H 24 O 

24 * 

According to Begnault, in combining with 
oxide of lead it loses five atoms of water, so 
that the formula Cg^^HigOig + SHO has been 
adopted. The homceopathists use sugar of 
milk as a vehicle for their remedies, objecting 
to common sugar on account of the traces of 
lime which it contains. 

]&acto3meter (Lat. lac, and metnim, a mea- 
sure). A term applied to a glass tube for as- 
certaining the proportion which the cream hears 
to the milk of any particular cow, or of the 
produce of a whole dairy. The tube is about 
half an inch in diameter, and a foot in height, 
with a graduated scale marked on the outside. 
It is filled with milk when newly drawn from 
the cow, and as it cools the cream rises to the 
surface, and the proportion which it hears to 
the milk is ascertained by counting tbe degrees 
opposite to each. Various other lactometers 
have been suggested, but none of them satis- 
factory in reference^ to the easy determination 
of the absolute quantity of cream (or butter) 
contained in various samples of milk 

Sbaotone. A pungent volatile liquid occur- 
ring among the products of the destructive dis- 
tillation of lactic acid. 

Xactnea (Lat. feom lac, milk). To this 
genus of the Ciehoraceous group of Composites 
belong the esculent L. sativa and the medicinal 
X. virosa. The former, which is the G-arden 
Lettuce, is well known as one of the most 
agreeable and useful of salad plants. The 
narcotic and sedative principles which exist in 
lettuces do not occur except to an infinitesimal 
extent in the succulent young leaves that form 
salad; but when the flowering stem is thrown- 
up, the sap becomes milky and bitter, and its 
narcotic properties are then more fully deve- 
loped. The sedative effects of lettuces appear 
to have been known from the earliest times. 
The popular opinion respecting the properties 
of these plants is maintained in our own times 
by the doggrel — 

for want of rest, 

Lettuce and cowslip-wine i)ro&o«itm est. 

Kactxicaurlum. The inspissated milky juice 
of the Laettwa sativa, or common Garden Let- 
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tiice. It possesses sliglit anodyne properties, 
and is sometimes used as a substitute for opium. 

JjactiLcic Ji.cld. A peculiar acid, dis- 
covered by in the juice of the Lactuoa 
virosa. It bears some resemblance to oxalic 
acid ; but differs from it in giving a green pre- 
cipitate with the protosalts of iron, and a brown 
precipitate mth sulphate of copper. 

Kactacin* A bitter crystalline resin ; the 
active principle of the wild Lettuce. 

Ijaouna (Lat). In Botany, a term applied 
in describing lichens, to denote one of the small 
hollows or pits on the upper surface of the 
thallus. Also a name given occasionally to 
the internal organ, commonly called an air-cdl, 
-lying in the midst of the cellular tissue of plants, 

Xiaotmar (Lat.). In Architecture, the* ceil- 
ing, or the underside of the member of an 
order. Also the under side of the larmier or 
the corona of a cornice. The under side also of 
that part of the architrave between the capitals 
of the columns. The ceiling of any part in archi- 
tecture receives the name of lacunar only when 
it consists of compartments sunk, or hoUowed, 
without spaces, or bands between the panels ; 
if it be with hands, it is called a lagjmar. 

Siacimose (Lat. lacunosus, from lacuna, a 
pit or cmity). In Zoology, when a surface has 
a few scattered, irregular, broadish, but shallow 
excavations. 

3baoustrlne Xkeposlts. By this name the 
geologist means such deposits as have evidently 
been formed at the bottom of pools of fresh 
water. The deposits of lakes differ from those 
of rivers, not merely in the fact that they are of 
finer material and slower accumulation, but that 
from the nature of the case there is a greater 
amount of chemical change connected with the3% 
owing to the more regular and eq[uable condi- 
tion nnder which they have been formed. In 
large lakes there is generally at one part a delta 
of coarse rolled blocks and gravel where some 
river enters, but the floor of the lake is elsewhere 
coated with fine mud, slowly accumulating, and 
not unfrequently the floor is much influenced by 
organic causes, or substances separated from 
chemical solution in the water ; of the latter 
kind are deposits of salt, gypsum, and other 
minerals from the waters of salt lakes. Most 
of the well-known lake deposits are of tertiary 
date, bnt some older deposits of limestone near 
the coal measures and some marls may also 
be regarded as lacustrine. It not unfre- 
quently happens that the ancient borders of 
lakes, known only by lacustrine deposits, may 
bo traced with tolerable certainty in mountain 
districts. Marls are very common deposits in 
lakes, but the order of arrangement of the 
rocks is often very irregular. [Aqueous Bocks 
and Fbeshwa-Tbu Deposits.] 

Xiaoustrine Kabltations. Under this 
name are described remains of human habita- 
tions of extreme antiquity, constructed by for- 
mer inhabitants of Europe on certain lakes in 
Switzerland, Ireland, and elsewhere, and only 
recently brought into notice by archseologista 
and geologists 
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The habitations in question formed villages, 
constructed entirely on piles in the waters of 
the lakes, and communicating with the shore 
by causeways or bridges, and also on piles 
which were often of great length. They were 
thus entirely safe from land attack. In most 
cases they have been destroyed by burning, and 
the charred piles are the best indications of 
the position of the villages. In the water 
amongst these piles has been found a rich 
variety of almost every kind of material used 
by the inhabitants. Fishing implements, frag- 
ments of boats, and various articles in stone 
and metal, might have been expected; but 
there are also remains of perishable objects, 
such as cloth, and even of loaves of bread re- 
duced to cinder. 

It is certain, from the evidence thus afforded, 
that there existed in various parts of Central 
and Western Europe races of men who had at- 
tained a certain degree of civilisation at a date 
long anterior to the most ancient local records. 
Who these were, whence they were derived, 
and how and when they became extinct, are 
problems yet unsolved. They preceded the 
existing races, but succeeded other peoples of 
whom we have records in the caves of England, 
Fiance, and Belgium, and in the shell-heaps or 
Mtcherv-middens (Dan. kjokken-modding) of the 
shores of Scandinavia and Scotland. 

Kadanum (Lat.; Gkr. Addavcv or X'^dauov). 
A resin which exudes from the Oistus creticvs, 
a shrub which ^ows, as its name implies, in 
Ckete. In the time of Dioscorides it was col- 
lected by combing the beards of the goats which 
browse on the plants. 

Xaadder (A.-Sax. hlsedre). The framing 
used in scaffolding to mount from one stage 
to another. Ladders are usually made of a 
tree split down the middle : the two halves 
are then placed about one foot apart, and are 
kept in their position by the rounds or rings 
which form the foothold ; they are placed about 
one foot from centre to centre. In mines, the 
sides are made occasionally of wrought timbers, 
but sometimes of wrought iron. 

Laddee. On Shipboard, a set of wooden 
steps affording access between the several decks. 
There are several in a large ship, distinguished 
in name by their purpose or by the part of the 
vessel in which they are situated ; that leading 
down from the quarter-deck is the compcmion 
ladder ; aocoTmmdaiicm, ladder is a temporaiy 
flight of steps placed against the outside plank- 
ing of a ship to furnish an easy entrance from 
boats. Ladd&r-ways are the square openings 
cut in the decks for the insertion of the ladders. 

Xiadies* Slating. A size of slates, 16 inches 
long by 8 inches wide; 222 such slates are 
ne^ed to cover one square of roofing. 

l^ady (A. -Sax. hlaefdige). This title pro- 
perly belongs to the daughters of all peers 
above the rank of a viscount ; and is extended, 
by courtesy, to the wives of knights of every 
de^ee, (For the origin of the word, see Max 
Muller, Lectures on Language^ second series, 
p. 265.) 
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Xiad7>»day. In the Calendar, the 25th of 
March, being the Annunciation of the Virgin 
Mary. Jt is one of the immoyable festivals 
of the clnireh, having relation to Christmas, or 
the day of the nativity of Christ, ■which it pre- 
cedes hj nine months. 

Xkeemodlpods (G-r. Xaifids, throai^"i ttovs, 
foot). The name of an order of Crustaceans, 
in which the head is confluent with the 
first segment of the thorax, and supports the 
four anterior feet. The Ltsemodipods are the 
onljy Malacostracans with sessile eyes, and in 
■which the posterior extremity of the body 
exhibits no distinct branchiae. The females 
carry their ova beneath the second and third 
segments of the body in a pouch formed of ap- 
proximated scales. AH the species are marine. 

Xiaestrygones (Gr, Xaurrpvydpes). In the 
Homeric Mythology, certain gigantic beings, 
represented as keepers of sheep, on the confines 
of day and night, and ruled hy a king named 
Antiphates. {Odyssey x. 83.) [Cvclopbs; 

PUJEACIAIirS.] 

Xisevoraoexiiio .&cid. Bacemic add is a 
compound of two acids of the same compo- 
sition, hut having opposite effects on a ray of 
polarised light. One of these acids twists the 
ray to the right, and is hence called d&etro- 
racemic acid; the ordinary tartaric acid of 
commerce is this substance. The other twists 
it to the left, and is therefore termed 
racemic acid. 

Xiaevotartarlo Aclcl> .[L^gvoracbmio 
A om.] 

Xiagan* [Flotsam.] 

Xiagenaria (Lat. lagenaj a bottle). The 
Bottle or Club-shaped Gourds are names given 
to varieties of L, vulgaris. The genus belongs 
to the GucurUtacecs, and consists of annual pu- 
bescent herbs, with heart-shaped leaves, white 
monoecious flowers, and flask-shaped fruit^ which 
when mature become woody pepos. They are 
found in the warm parts of Asia and Africa, 

Xjagetta (Lagetto, the native name).^ The 
Lace-bark tree of Jamaica is L. lintearia, the 
inner hark of which consists of numerous con- 
centric layers of fibres, interlacing in all direc- 
tions, and th^us having a considerable resem- 
blance to lace. The hark is made into bonnets, 
collars, and other articles of apparel, and was 
formerly made into thongs and whips for flog- 
ging negroes. 

Xiagging of the Tides. In Terrestrial 
Physics, a phenomenon of the tides, consisting 
in the irregularity of the lengths of the suc- 
cessive tide-days or intervals of the occurrence 
of high water at any particular place, and 
caused hy the combined action of the sun and 
moon on the ocean. If the tides were caused 
by the mooffs attraction only, the intervals 
between two successive arrivals at the same 
place of the same vertex of the tide-wave would 
he the lunar day, that is, the interval between 
two successive arrivals of the moon at the same 
meridian. In like manner, if the tides were 
caused hy the sun’s attraction only, the tide- 
way would he of the same length as the sedan 
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day. In consequence of the moon’s revolution 
about the earth in the same direction as the 
diurnal rotation, the lunar day is longer than 
the solar; and the actual or lunisolar tide being 
the result of the superposition of the two tides 
caused hy tlie sun and moon respectively, it 
follows that from the time of coincidence of 
these two tides the actual tide-day (reckoned 
in mean solar time) ■will become longer and 
longer, until the moon has completed a quarter 
of a revolution, after which the lunar wave wiE 
fall back ‘on the next following solar wave, and 
the tide-day will become shorter and shorter 
during the next quarter of the moon’s revolution, 
and the coincidence will again take place when 
a semi-revolution is completed. This alternate 
acceleration and retardation of the tidal in- 
tervals is called the yriming and lagging of the 
tides^ and is most remarkable about the time 
of new and full moon. [Tides.] 

laggings. The planking that forms the 
actual surface of a centre of an arch, and which 
is intended to receive the vonssoirs. The term 
is also applied to the covering put round a 
cylinder of a steam-boiler, in order to prevent 
the radiation and the consequent waste of 
heat ; the laggings are in these cases of wood, 
and they enclose a layer of felt or other non- 
conducting substance. 

Xiagomys(Gr. \ayds, a hare ; /iw, a moicse). 
The generic name of certain B<^ents, called 
rat-Jmres, now peculiar to Siberia. They dif- 
fer from the hares proper in having moderate- 
sized ears, legs nearly equal, clavicles nearly 
perfect, and no tail. The fossil bones of a 
species of Lagemys have been discovered in 
ime osseous breccia of Corsica and in England. 

Aagonite. An earthy mineral of an ochre- 
ous yellow colour, found as an incrustation at 
the lagoons of Tuscany. 

Xiagoon (Lat. lacuna, a fit or hole). The 
name given particularly to those creeks along 
the coast of the Adriatic, which are formed 
by water running up in the land. In some 
places they are deep ; hut generally they are so 
shallow as to emit noxious exhalations. They 
contain many islands ; on sixty of which the city 
of Venice is built. Towards the sea these islets 
are secured by dams, either natural or artificial. 

Sbagoplatlialmla (Gr. Ktcyiiis, a hare^ and 
h<l>6a\fi69, an eye). A disease in which the eye 
cannot be closed. Sometimes it is a paralytic 
affection, but sometimes it depends upon en- 
largement of the eye; it is also Occasionally 
connate. The term has reference to the notion 
that hares sleep with their eyes open. 

XagopuS (Gr. KaySs, a hare ; wopj, afoot). 
The generic name of those birds of the gronse 
tribe which have a round or square tail, and 
whose toes are feathered as weU as the legs. 

:bagostoiiia (Gr. Kay^s^ and crofM^ the 
mouth). The harelip. 

Xagotlirix (Gr. XayeSs; 0p4, hair). A 
genus of South American or Flatyrrhine mon- 
keys, characterised by their round head, a 
■tiiumb on the anterior hand (a characteristic 
which distinguishes them from Aielcs\ and the 
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tail partly naked. The grison, or silver-haired 
tnoukey, is a species of this genus. 

Ikagraiisre's Tixeoretia., This theorem 
enables us to develope any function of y in a 
series according to a?, when y is an implicit 
function of ar and in virtue of the given 
relation y ='ist +x p (y). It is thus expressed : 

P(y)=F(*)+FW. «(*).* 

This theorem was subsequently generalised 
by Laplace to embrace the case where 

y=/[^+«^(y)]* 

To obtain Laplace’s theorem it is merely 
necessary to replace, in Lagrange’s, a hy f {if). 
Lagrange gave his theorem in the M^&m. de 
VAoad. des Sciences 1768 ; Laplace gave his in 
the. Micanique Cileste. 

Xiagrlxuoso (Ital.). In Music, a direction 
to the performer, when appended to a piece of 
music, denoting that it is to be performed in a 
weeping, plaintive manner. 

Ijaird. A Scottish term, applied, as Libb 
remarks, to *a landed gentleman under the 
degree of a knight;’ it is regarded by many 
philologists as originally equivalent to Lonn. 
Anciently the title of laird was given only to 
those proprietors who held immediately of the 
crown j and this distinction is still preserved in 
the Highlands. The designation tierHf corre- 
sponding to laird and rendered by it, is given to 
no one whose property is not worth two or three 
hundred per annum, while it may be withheld 
from a man whose rental extends to as many' 
thousands ; because the former acknowledges m 
superior under the king, while the latter does. 

Xiaity (Gt. peoyile). The great body o 
the people, as opposed to those who are se1 
apart for the celebration of Divine worship 
— the clergy. This distinction is plainly ob- 
served in the winters of the third centuiy — 
Origen, Cyprian, and Tertullian. The wor^ 
Ijiitj/ is pTOperiy a general name for the people 
in the writings of the Fathers jSiWTiKo/, seetdars, 
iSiorat, private mm, and Xoi/cof, laymm, ar. 
used indifferently to express this class. 

Xiake. A compound of alumina with th<. 
red colouring matter of certain animal and 
yegetable siibstances. Sometimes the term lake 
is indiscriminately applied to all compounds o' 
alumina and colouring matter. 

Xiake Dwellings. [Lacustehte Habita- 
oaoNs.] 

Xiakes (Lat, lacus). Sheets of water occu* 
pyiug depressions on that part of the surface o 
the earth not covered by the waters of th< 
ocean. Lakes differ from inland seas in no 
communicating with the ocean except by s 
river. ^ They differ from pools and ponds no 
only in being larger, but in having definit 
banks and permanent limits. 
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Lakes occur at aH levels, from that of the 
Dead Sea, nearly 1,400 feet lielow the ocean, to 
that of Titicaca, 1,300 feet above it. Near the 
brmer is the Lake of Gennesareth, 700 feet 
Lbove the Dead Sea, but also 700 feet below 
be Mediterranean level. The waters of this 
lake are generally sweet, cool, and refreshing, 
though several salt springs enter it at various 
mints. The bed is a lower platform of the 
'ordan valley. 

Lakes are for the most part only moderately 
deep, but there are important exceptions. They 
vary in dimensions from the small lakes of 
Scotland or England to Lake Superior with 
its area of upwards of 40,000 square miles. 
Although lakes are generally fresh, some are 
loaded with saline and other foreign minerals 
to the extent of nearly one-third of their whole 
contents. In these cases the prevailing ma- 
terial is not common salt, but chiefly chloride of 
magnesium. Lakes exist in all countries, and 
even in most ps^ of them, so that their number 
is almost incite ; but the principal examples 
are generally in groups connected with the 
great drainage systems of the countries in which 
they oc(mr. The principal groups of lakes in 
the various large cracts of land are noticed 
under the names of the different coxmtries in 
which they are found. 

The origin of lake basins in mountain coun- 
tries has recently been a subject of discussion 
among geologists. On the one hand, they have 
been attributed entirely to the eroding power 
of water and ice, but chiefly to the latter ; and 
on the other hand, to clefts and fissures pro- 
duced by mecbanical violence during the ele- 
vation 01 the mountain chains. 

Dake Xron-ore. A Bog iron-ore, found in 
the northern parts of Finland and in Sweden, 
in the neighbourhood of reed-banks and on the 
slopes of the larger and deeper lakes. [Bbovstt 
Ibon-oeb.] 

Xiallation (Lat. lallare, to sing Ivdlahy), 
The imperfect pronunciation of the letter r, 
which is made to sound lika I ; hence also the 
term lamhdoGisinus. 

Dama.^ Among the Mongols, a title given 
to priests in general ; among the Calmucks, to 
the higher classes of priests only. The Dalai- 
Lama (i. e. Great Lama) is honoured by various 
tribes of Tai^ric descent as the representa- 
tive of divinity, or rather as a real divinity 
dwelling on the earth. This personage resides 
at Lassa in Thibet, and pilgrimages are made 
to his residence by the inhabit^ts of many 
distant regions of Tartary. He is now chiefly 
dependent in a political sense, on the Chinese 
empire. "Wben the actual Dalai-Laiua dies, his 
spirit is supposed to seek another body in which 
to be born again ; and the new Dalai-Lama can 
only be discovered by a certain favoured class 
among the priests. The worshippers of the 
Dalai-Lama also pay peculiar reverence to two 
other subordinate Lamas (Teeshoo and Tara- 
naut Lama). They are distinguished by the 
title of YeUow Caps: tlie Bed Caps, another 
sect in Tartary, are under three other Lamas^ 
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styled the three Shamonars. See Hue and 
G-abet’s Travels in China and Thibet, an inte- 
resting but perhaps not altogether trustworthy- 
work. 

Xiamap Xtlama* or Crlama. The name of 
a species of the camel tribe peculiar to South 
America. [AucHEmA.] 

Xtamantin. The name given by French 
naturalists to the manatee or sea-cow. [Maka- 

TTXS.] 

Xiam'bdoidal Suture* The' imion of the 
parietal with the occipital bones ; shaped in 
man something like the Greek letter A or 
lambda. 

Xiamella (Lat. dim. of lamina, a jplate of 
metal). In Botany, the foKaceous erect scales 
appended to the corolla of many plants, as in 
ailme ; also the gills forming the hymenium of 
an agaric, and the plate or thin part found at 
the end of many styles. 

XiamelUbranclilates (Lat. lamella, and 
branchiae, gills). An order of Acephalous Mol- 
luscs, comprehending those which have the 
gills in the form of large semicircular layers 
disposed symmetrically, two on each side. 

l«amellieoms (Lat. lamella ; cornu, a 
horn). The sixth and last section of Penta- 
merous Coleoptera of the system of LatreiUe, in 
which the’ antennae are inserted into a deep fos- 
sula under the lateral margin of the head. These 
antennae are always short, usually consisting of 
nine or ten joints, and always terminated in a 
dub usually composed of the three last, whidh 
are lamellar; sometimes flabelliform, or disposed 
like the leaves of a book, opening and dosing 
in a similar way; sometimes concentrically 
contorted and fitting into each other, the first 
or inferior then being semi-infimdibuliform and 
receiving the others ; and sometimes arranged 
perpendicular to the axis, and forming a sort of 
comb. 

The body is generally ovoid or oval, and 
thick. The exterior side of the two anterior 
tibise is dentated; and the joints of thetaral, 
with the exception of those of some males, are 
entire, and without brush or pellet beneath. 

The anterior extremity of the head most 
commonly projects, or is dilated in the manner 
of an epistome. The mentum is usually lai^e, 
covers the labrum, or is incorporated with it, 
and bears the palpi. The mandibles of several 
are membranous, a character observed in no 
other Coleopterous insects. The males fee- 
quently differ from the females, mther by pro- 
minences on the thorax or head in the form of 
horns or tubercles, or by the largeness of their 
mandibles. 

This femily is very numerous ; and is one o 
the most beautiful of the order for size of body, 
and the variety of forms exhibited in the head 
andthorax, and firequeutly also for the splendour 
of the metallic colours which ornament the 
species feeding on living vegetables. The other 
species^ however, feeding on decomposed vege- 
table matter, are usually of one black or brown 
hue. Some of the Coprophagi, however, do not 
yidd even in this respect to the former. They 
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are all furnished with wings, and their gait is 
heavy. 

The^hody of the larva is long, almost semi- 
sylindrical, soft, frequently rugose, whitish, 
and -divided into twelve annuli, with six 
squamous feet: the head is squamous, and 
armed with stont mandibles. Each side of the 
body is furnished with nine stigmata or breath- 
ing pores. Its posterior extremity, is thicker, 
rounded, and almost always doubled under it ; 
so that the back being arcuated or convex, the 
animal cannot extend itself in a straight fine, 
crawls badly on a level surface, and falls back- 
wards or on its side every instant. 

Some of them require three or four years to 
become pupae : they construct in their place of 
residence an ovoid shell, or one resembling an 
elongated ball, composed of earth or the remains 
of substances whiph they have gnawed, and the 
particles of which are cemented by a glutinous 
matter produced from their body. Their ali- 
ment consists of the dung of various animals, 
mould, and the roots of vegetables (frequently 
such as are necessary to man), of which they 
sometimes destroy immense quantities, to the 
great loss of the cultivator of the soiL 

XiamelXlrostrals (Lat. lamella, and ros- 
■fcram, a beah). A tribe of swimming birds, 
the fourth in the system of Cuvier, compre- 
hending those in which the mar^ of the 
beak is furnished with numerous lamellae 
or dental plates, arranged in a regular series, 
as in the swan, goose, and duck. The birds 
comprised in this family pass most of their time 
in the fresh waters. Some come on shore to 
graze; others feed on aquatic plants, insects, 
vermes, or small fish, and reptiles, which their 
long neck enables them to reach or seize with 
facility. Some of the species dive in quest of 
their prey, and can remain a considerable time 
under water. All the Lamellirosters of Cuvier 
were comprised in the great genus Anm of 
Linnaeus. 

Xiamla (Lat. and Gr.). An imaginaiy h’eing, 
concerning which many superstitious notions 
were prevalent among the Greeks and Eomans ; 
sometimes represented as a species of mon- 
strous animal, sometimes as a spectre or vam- 
pire. The Lamiae of Pliny are animals, -with 
•the face and head of a woman and the tail of a 
serpent, inhabiting the deserts of Africa. Ac- 
cording to mythologists, the first Lamia was a 
daughter of Heptune or Belus, who seizes and 
devours new-born infants in their cradles. In 
the story of Machates and Philemon (firom which 
Goethe has borrowed his ballad of the Bride, of 
Corinth), a young man is represented as marry- 
ing a Lamia, or Empnsa, who sucks his blood 
at night. A similar tale occurs in the Life 
of Apollonius of Tyana by Philostratus. The 
Christian superstition of ineuhi, and the Orien- 
tal belief in vampires, seem to bear marks of 
the same origin. 

XiamlaceGe. [Labia.t.b.] 

Xtaxnldee, The subdivision or family of 
Lamina, in which the sides of the thorax are 
either smooth and rounded, or tuberculate, 
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rugous, or spiny, but not furnished with movable j 
tubercules or spines* 

]bamitK». A tribe of longicom beetles, 
distinguished, according to Latreille, by their 
vertical head; filiform palpi, whose terminal 
joint is more or less ovoid and tapers^ to a 
point; maxillae with the outer lobe slightly 
narrowed at the end ; antennae frequently 
setaceous and simple; and thorax, exclusive 
of the lateral spines or tuhercules, nearly 
equal throughout. Some species are apterous, 
a modification which occurs in no other tribe of 
Longicom beetles. ■* 

Xiaminee Borsales (Lat. lamina, a plate 
of metal, and dorsui^ the hack). The two 
parallel ridges which in the embryo of fiLshes 
coalesce and form the neural axis and the 
rudiments of the oTvordLa d^soHis, are termed 
lamintB dorsales. The lamince mntTcdes are 
downward extensions of the same layer, to in- 
clude the viscera and the nutrient yolk. These 
latter, when they coalesce below, form the ex- 
ternal (serous or tegumentaiy) layer of the 
yolk sac. 

Xiamlnarla (Lat. lamina). A genus of 
olive-spored Alg<B, the type of the order Lami- 
nariaeeoB. Some of the species are of immense 
size, sudb as L. digitata and hulhosa, which 
with Jj. saocharina are brought away as hygro- 
meters by the visitors to our sea-coasts. They 
yield an enormous supply of seaweeds for the 
preparation of manure or kelp, and delight 
chiefiy in the colder seas of the North. 

Xtaxulnarltes. A term applied by Brong- 
niact to a species of fossil fueus found in the 
secondary strata of Aix, near La Bochelle. 

laamlimi (Lat.). A genus of Labiatee of 
which several species occur wild in this counlay, 
and are commonly called Dead Nettles. They 
are weeds of hedges and cultivated land. 

Xaxaxuas Day'. In the Calendar, August 
1. Dr. Johnson supposes this term to he a cor- 
ruption of Lattermath, which signifies a second 
mowing of grass. Others derive it from a cus- 
tom which once prevailed in some parts of Eng- 
land, of bringing a lamb alive on this day into 
the church at high mass. Others again derive 
it from a Saxon term signifyii^ loaf -mass, so 
named as a feast of thanksgiving for the first 
firuits of the corn. 

Kaxrip (Gr. Ka/jLvds). The general term for 
the contrivances used in producing artificial 
light from the combustion of inflammable 
liquids. The peculiar applicability of oil to 
the production of artiflci^ light, which could 
not fail to be discovered at a very early period, 
rendered the use of lamps universal among 
the nations of antiquity. The Egyptians, He- 
brews, Greeks, and Homans, vied with each 
other in the construction of these instruments ; 
and the specimens of some that have been 
transmitted to our times display much taste 
and elegance of design. It would seem, how- 
ever, that they confined themselves to external 
embdJishment ; for it is only within the last 
century that any material improvement was 
effected in construction. 
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The most simple lamp consists of a vessel 
containing oil, and having a depression or spoilt 
on one side, holding a wick capable of imbibing 
the oil by capillary attraction. The oil thus 
raised through the wick, when ignited, is so 
heated as to be converted into A’upour, which 
vapour, in a state of combustion, constitutes 
the flame of the lamp. To render air accessible 
to every part of the flame so as to insure perfect 
combustion of the oil, is an essential object in 
modern lamps ; and in this respect the texture, 
materials, form and dimensions of the wick, are 
matters of much importance. If the wick be 
too large, the carbon remains unburnt in the 
interior of the flame, and produces smoke ; and 
if the wick be too small, the light will be defi- 
cient. These inconveniences had been long 
observed, and many attempts made to remedy 
them; but it was not till the year 1780, when 
M. .Argand invented the burner which bears 
his name, that lamps came into general domestic 
use. The principle on which the superiority 
of this lamp depends is the admission of air 
into the centre as well as to the exterior of 
the flame. This is accomplished by the use of 
a hollow circular wick, capable of being raised 
and depressed in the oil-tube, by rackwork, so 
as niemy to adj'ust its height to the wants of 
rile flame, while at the same time a copious 
supply of air is insured by the application of 
a glass cylinder or chimney, upon the due 
height and dimensions of which much of the 
perfection of the lamp depends. 

Many modifications of the original Argand 
lamp have been invented, but the tubular wick 
and chimney are in almost all cases preserved. 
The leading improvements in the modem Ar- 
gands relate principally to the position of the 
oil chamber, which, instead of being above or 
on a level with the burner, as in the fountain 
and sinumhral lamps, are now transposed to 
the foot or stand of the lamp, from which the* 
wick is duly supplied by the pressure of a 
spring, which is occasionally wound up. In this 
way the inconvenience of the shadow of the 
oil-holder is avoided. By the use of high and 
comparatively narrow chimneys, the draught of 
air is so increased as to admit of the smokeless 
combustion of several vegetable and coarse 
animal oils. By similar contrivances lamps 
have been adapted to the combustion of oil of 
turpentine (camphine), paraffine oils, naphtha, 
and other analogous hydrocarbons; but the 
danger arising out of the ready inflammability 
and volatility of such oils, and their almost 
invariable tendency to smoke and throw off 
flocks of carbon, and exhale disagreeable odours, 
are circumstances which have of late tended to 
throw them into discredit. 

In the chemical laboratory, and in certain ■ 
artists’ workshops, a variety of lamps are re- 
sorted to as sources of heat: in these, common 
alcohol, methylated spirit, coal gas, and some 
other foels, are economically and conveniently 
consumed. [G-A.S Fittings.] 

For simplicity of construction and re^larity 
of action, the moderator lamp, invented by 
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FrancTiol in 1836, is nndoulDtedly tlie tost. In 
this lamp the oil, -which is contained in a cylin- 
drical vessel nsnally forming the foot of the 
lamp, is raised to the apex of the Argand wick 
hy means of a piston acted upon hy a spM 
steel spring. The flow of oil takes place through 
a narrow tubs, which is more or less choked by 
a conical wire rising and falling in the tube 
•with the piston itself. "When the piston is at 
the highest poiat of its range, and when conse- 
quently the column of oil to be raised is shortest 
and the spring exerts its greatest .power, the 
thicker part of this wire produces the maximum 
obstruction in the tube; but, on the other hand, 
when the piston is near the bottom of the 
cylinder and consequently the spring has be- 
come relaxed and Ihe column of oil is higher, 
the thin part of the -wire only is engaged in the 
tube, wMch consequently offers a smaller re- 
sistance fo the flow of the oil. 

Stamp, Safety. [Saxbtt LAivrp.] 

Xiampadepliorla (Gr. a carrying of 
torches). A torch race, celebrated several times 
a year at Athens. The work of training the 
runners was one of great expense, and was 
classed among the InTUBGins [which see]. In 
this race each runner had to carry the torch 
unextinguished over an appointed extent of 
ground, and hand it on to another. From thi% 
Lucretius has derived his metaphor for human 
life: 

Et quasi cursores vltaS laxnpada trad-aut. 

There are, however, difS-culties in explaining 
the details of this race, which can only be ac- 
counted for by supposing that several bands 
ran at the same time, and that those which 
carried the torch unextinguished to tHe end 
were winners above those in which any one of 
the r-unners suffered it to go out. (Smith’s Dic- 
tionary of GreeJc and Boman Antiquities^ s.v.) 

X^ampadlte. A variety of cupreous man- 
ganese, found at the mines of Schlackenwald 
in Bohemia, and named after Lampadius, the 
Saxon metallurgist. 

Xiamp'blae&:. Finely divided charcoal. It 
is the soot obtained by the imperfect combus- 
tion of resin of turpentine ; this is burnt in 
chambers himg -with old sacking, upon which 
the smoke collects, and is from time to time 
scraped off. It contains about twenty per cent, 
of peculiar resinous products, water, and saline 
matter. 

Xiamplo Acid. A term given by Laniell 
to the acid produced by the slow combustion of 
the vapour of alcohol and ether in the lamp 
without flame : it is acetic acid modified by the 
presence of a peculiar hydrocarhon. 

Xiampoon. [SATinn.] 

Sbamprey. [Phtromxzok.] 

Xiampyridee (Gr. \afnrvph, a glow-worriC). 
A famEy of sofirskinned Secricom beetles, of 
the tribe T/AKPYBjair^ [which see], characterised 
by anteunae densely approximateg at their base; 
head concealed beneath, the thorax, or produced 
in the form of a snout; eyes of the males la^e 
and globular; mouth small. In one division 
the abdomen of the female is lumiuous; and 
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tlie male, which is destined to be attracted by 
this luminosity, has his head almost entirely 
occupied by his largely developed eyes, and not 
produced in the form of a* snout. The luminoiis 
property of the ^low-worm is confined to the two 
or three terminal segments of the flattened 
abdomen, which differ in colour from the rest, 
and are usually yellowish or whitish; this 
character is peculiar to the true glow-worms, 
and announces their phosphorescerfbe. The 
light diffused by the glow-worm is of a lambent, 
electric^ greenish colour: the insect can vary 
or suspend its luminosity at will. The light- 
emitting segments preserve their peculiar pro- 
perty for some time after being separated from 
the rest of the body, and manifest it even in 
-meuo or when immersed in gases which are 
not supporters of combustion. 

In a second division of Lampyridce the fe- 
males are not luminous, but are provided with 
wings ; the head is exposed, and is mostly pro- 
duced in the shape of a snout; the thorax is 
■widened posteriorly, with pointed lateral angles. 
The elytra, in several, expand posteriorly, 
where they are sometimes strongly dilated or 
rounded, especially in the femmes. To this 
group belong the genera Lyous, Dictyopt&ra^ 
and Omalisus. 

Sbampyrlnae (Gr. \apan>pis). A Linnaean 
genus of Coleopterous insects, which constitutes 
the t^e of the present tribe of the soft-skinned 
or Mmacodermous Serricoms in the system of 
LatreiHe. This tribe is ebaracterised by the 
enlaaged termination of tbe palpi, or at least 
of the maxillary palpi ; by their soft, straight, 
depressed, or but slightly convex body; and by 
the thorax, sometimes semicircular, at others 
nearly square or trapezoidal, and projecting 
over the head which it either wholly or par- 
tially CO vers. The mandibles are usu^y small, 
and terminate in a slender, arcuated, very acute 
point, which is generally entire. The penulti- 
mate joint of the tarsi is always bilobate, and 
the terminal claws have neither dentations nor 
appendages. 

The females of some of the Lampyiine tribe 
are apterous, or have but very short elytra, 
and are luminous. All -the Lampyrines, when 
seized, press their feet and antennse against 
their body, and remain as motionless as if 
they were dead. [Lampteid.®.] 

Ibanarkite. A carbo-sulphate of lead, 
found at Leadhills, Lanarkshire. 

^anate (Lat. lanatus, from lana, wool). In 
Botany and Zoology, when a part is covered 
with fine, very long, flexible, and rather curling 
hair, like wool 

Xiancaster» CSbaneellor of tbo Saeby 

of. The oj05.cer before whom, or before whose 
deputy, the court of the Duchy Chamber of Lan- 
caster is held. This court has special equitable 
jurisdiction as to lands holden of the duchy. 
The office has long been a sinecure, and is not 
uncommonly appropriated to a member of the 
cabinet. 

XaanoaBtevlte. A native hydrate of mag- 
nesia, from Lancaster county in PennsylTania.r 
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Xiaiice (Lat. laueea, Gr. A weapOTa 

consisting of a long shaft with a sharp point, 
much Tised by the nations of antiquity, and also 
by the modems before the invention of gun- 
powder. The ancient laneea was a general 
term for missile weapons or javelins : the pilum 
is termed laneea in Lucan : — 

Cuius tortamanu commisit laneea beUum.— (lib. 

The Macedonian phalanx and the Eoman 
infantry, as well as the most barbarous nations, 
all considered the lance as one of the most 
effective weapons ; and even at the present day 
it is stall considered of great value, though it is 
now borne by cavalry only, Almost all the 
armies of Europe have now regiments of 
lancerSf so called from the lance being the 
chief offensive weapon with which they are 
armed. The lances in use among the Euro- 
pean cavalry have a shaft of ash or beech wood 
eighty twelve, or in some cases even sixteen feet 
long, with a steel point eight or ten inches in 
length, adorned by a small pennon. [Cayairt.] 

• In the middle ages, the terms mwn^at-arm 
and lancQ were synonymous. To each man-at- 
arms was allotted a certain number of horses 
and attendants, such warrior with his foUowers 
being then classed as a lance foumie. This 
establishment varied at different periods from 
three to ten horses. (Hewitt’s Ancient Armour 
and, Weapons in Emrope.) 

. 3baiice Corporal. In the Army, the lowest 
grade of non-commissioned off.cer. He is dis- 
tinguished by one chevron on the arm, 

Ibanceolate (Lat lanceola, dim. of laneea, 
a Icmce), In Eotany, a term applied to objects 
which are narrowly elliptical and tapering to 
each end, as the leaves, the petals, &o. 

Lanceolate. In Zoology, an animal or a 
part is so called when it is oblong and gra- 
dually tapering towards each extremity. 

Kanoers. [Lance ; Cavalry.] 

Xiand (Ger.). In its widest acceptation, 
this word is used to denote the solid matter of 
which the globe is composed, in contradistinc- 
tion to the liquid hiatter or water; but in its 
more restricted signification it is confined to 
arable ground,. The latter is the legal meaning 
of the term ; pd in this sense it is used in 
all original writs, and in aU correct and formal 
pleadings. 

Land. In Political Economy. The earliest 
and most important questions which have 
occupied the attention of economists are those 
which are connected with, the appropriation, 
the distribution, and the cultivation of the soiL 
"Wliile some kinds of labour are occupied in 
the derelopement of useful qualities from raw 
materials, others with the transfer of commo- 
dities from buyers to sellers, and others in 
promoti^ and securing the effectiveness of 
labour itself that kind of labour which pro- 
vides first the raw materials of human existence, 
and next those of comfortable existence, occu- 
pies a prominent position for consideration. All 
those materials of food, of clothing, of shelter, 
of convenience, are derived from labour exer- 1 
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cised on land, either in tilling or mining the' 
soiL Now, as it is clear that the number of 
persons which can be maintained in any 
coimtry is primarily to be referred to the rate 
of agricultural production from the soil, and 
that, supposing a country imports no foo^ its 
population can he no more than the agricul- 
turists in the first place, and the largest number 
of persons, in the next, who can subsist on 
whatever remains after the necessities of the 
agricultural labourer are satisfied, the rate of 
production, from the soil is the gauge of the 
possible increase of population. And although 
in a country like this, which has contrived to 
iniirease its population largely by, the fact that 
it exchanges a portion of such among its manu- 
factures as it produces beyond its own wants for 
food from other regions, the existing popniation 
is probably much greater than could be main- 
tained from the agricultnral produce of the 
islands, were the whole space as fuUy utilised 
as possible ; it is stiU, for obvious reasons, a 
matter of great importance to decide (as far as 
may be practicable) the rate of production from 
land, and the causes, if any, which hinder or pre- 
vent a larger increase. So vital was this question 
to the earlier economists, that the physiocrats 
of France considered it the first duty of govern- 
ment to develope in every possible way the 
production of necessaries and utilities from the 
soil, even if the encouragement given should 
interfere with or check manufacturing and com- 
mercial energies ; and so strongly was Adam 
Smith’s mind tinged with the reasonings of 
his friends Turgot and Du Quesnay, that he 
endorsed in great measure the opinions which 
the French economists originated. The view, 
no doubt, is erroneous ; but as the standing 
point of Adam Smith’s enquiry was the pro- 
portion subsisting in communities between pro- 
ductive and unproductive consumers, the error 
was natural, and, on the hypothesis of free 
exchange, harmless. 

In order that agricultural produce should ho 
derived from land at all, security of tmure is 
of fundamental necessity. It is clear that as 
labour exercised on the cultivation of the soil 
has a prospective and not an immediate return, 
the labour will not be exercised at aU unless 
the fruits of labour be secured to the agent by 
which the labour is set in motion. Hence 
where there is no government, no order, and no 
protection to person and property from theft or 
rapine, agriculture ceases ; and where protection 
is accorded uncertainly or capriciously, there, 
pari passu, the energies of labour are diminished, 
and me developement of the art of agriculture is 
seriously cheeked. Similarly, where the tenancy 
of the cultivator is precarious, or the interference 
of landlords vexatious, or the action of an ad- 
ministration is unfair, it wiU he found that 
agriculture languishes, or tliat out of its many 
branches of industry those only are prosecuted 
with eneigy in which the capitalist or labourer 
is able to secure to himself the undiminished 
profit of his activity and intelligence. Thus, 
for instance, it is quite possible — in conse- 
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quence of injudicioTis conditions in a lease, or of 
absence of security as to the return of capital 
laid out in improvements, tbe profit of which, 
cannot be obtained certainly under the terms 
of a tenancy at will — ^that the selection of stock 
may be made with great precision and care, but 
that the produce of cereals may be far below 
that which might be obtained by the concession 
of more liberd terms to the tenant. In short, 
the very same element of imcertainty which 
is fatal, when absolute, to agricultural eneigy 
altogether, operates in its degree when any risk, 
due either to unfairness or caprice, is incurred 
by the tenant. No one who has ever thought 
or written about agricultural economics has 
failed to discern that the highest rate of a^i- 
cultural produce is inconsistent with a precarious 
tenure, and that it can be secured only by such 
a lease as guarantees the tenant the full benefit 
of all the labour and capital which he may 
find it expedient to introduce upon his holding. 

Tenure of Land . — The kind of tenure pos- 
sessed by the occupier of the soil is of great 
significance in comparing the actual and pos- 
sible rate of production. Ownership in fee, 
that is possession in the fullest sense and with 
absolute powers of disposition, is plainly the 
kind of property which will invite the largest 
amount of capital for the developement of na- 
tural resources and for the increase of annual 
produce. * The magic of property,’ says Arthur 
Young, ‘ turns sand into ^old ; ’ but precarious 
possession, or, as he calls it, a nine years’ lease, 

‘ will turn, a garden to a wfiderness.’ It is an 
economical axiom, that unless a man ^s fhll 
power of disposition, with perpetuity of interest 
in any possession, he wUl not be ve^ hearty in 
improving what his feelings tell him is a mere 
precarious and temporary estate. This, as we 
£iow, applies to building houses, to plating 
and draining, or to otherwise beautifying 
property. And if a long term of y^s, far 
exceeding tbe possibility of any individuals 
life, is not a sufficient stimulant for the highest 
and fullest improvement of the soil, a life estate 
will be a still weaker inducement for the per- 
manent outlay of capital. And as by far the 
largest part of the soil of this country is held 
for life, it is reasonable to conclude that the 
application of capital to the soil is crippled and 
hindered, and that if there were a general 
substitution of estates in fee for estates for life 
with remainder in fee, the course of agricul- 
tural science would be more rapid, and the 
application of capital more bountiful and con- 
tinuous; and land being more freely offered 
for sale, a larger number of persons^ would 
devote their accumulations towards its full 
improvement. Under existing circumstances 
landlords cannot and tenants dare not improve, 
the former because the settlement of estates 
almost invariably involves great indebtedness, 
and the latter because they have no security 
that they will not have to pay interest on their 
own capital. 

Division of Land . — In early English econo- 
mical history, the feudal baron was the ultimate 
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lord over all his tenants, as the king vras over 
all his barons. This lordship, however, was a 
dormant right, called into activity only by the 
occurrence of escheat, i.e. by the failure of 
heirs or the operation of a feudal forfeiture 
on the part of the tenant. Pending such a 
contingency, the freeholder was secure in the 
possf^ssion of his estate, and after the statute 
Quia Emptores (1290) had full power of alien- 
ation, and thus the freeholders of the various 
manors were generally very numerous. They 
became more numerous and far more powerful 
during tbe fifteenth century, having to all ap- 
pearance thriven on the civil wars ; and the 
English yeomanry were oharaeteristic of this 
country up to and long after the Eestoratioii. 
But the invention of strict settlements, and 
the gradual accumulation of land in few 
hands, the fruit of the ingenuity of the 
two conveyancers, Bridgman ^ and Palmer, 
left no opportunity for the division of land 
among other than the wealthiest classes of 
society, when the yeomanry became gra- 
dually extinct. Anything more, however, than 
a bare statement of the process by which the 
accumulation of real estate has been and is 
going on, would far exceed the limits of this 
article. It is sufficient to mention that the 
greater part of the land of Gf^reat Britain is 
said to be possessed by not more than thirfy 
thousand persons, ana that the number is 
rapidly diminishing. It cannot be doubted 
that such a state of things is full of economi- 
cal evils, and perhaps of political danger. 

of Land , — ^LancC notwithstanding the 
expenses attending its conveyance, always re- 
presents at present the largest number of 
years’ pnrebase, or, what is in effect the same 
thing, the lowest rate of interest. This was 
not always the case. In the middle ages land 
was commonly sold at ten years’ purchase, and 
from the time of the Eeformation to the begin- 
ning of the eighteenth century was seldom 
worth more than twenty, and commonly only 
fiifeen, years’ purchase. Its rise in value is 
due to many causes. The most obvious is the 
large increase in rent for the same parcels of 
land during the last fifty years. It is probable 
that rents have more than doubled within the 
present century, and there is reason to believe 
that the rise in rents is stiU progressing. Part, 
therejfbre, of the increase is due to the pro- 
spective advantages of ownership. The scanty 
amount of land in the market, and the number 
of persons who, having accumulated wealth, are 
eager purchasers of land, is another cause for 
a factitious price. _ Somethiug, too, must be 
allowed for the political and social influence 
which in all countries is appended to the visi- 
ble possession of the soil,^ and which in some 
cases operates so prejudicially^ to public in- 
terests in preventing the distribution of en- 
cumbered estates. But it would be a great 
error to confound, as is constantly done, the 
low rate of profit obtained from land as an 
investment, with the rates of profit derived 
from the abundant application of capital to 
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land already pnrcliased and cultivated. There , wheat, barley, oats, and the leguminous plants, 
are probably few natural objects from which, at In some parts of England it is, of course, vastly 
the present time, larger actual rates of profit i higher. The writer was informed by a friend 
can be derived than from the cultivation of: — ^the present (1865) president of the British 
land, provided capital be freely and judiciously | Association — that in one field which was pointed 
employed. The very fact, that the eadsting out to him on the eastern side of Suffolk, 
and prevalent relations of landlord and tenant i ninety-six bushels of wheat were in 1864 
are not favourable to the full developement of ‘eaped to the acre ; and the same authority 
produce from land, gives a special advantage urther stated, that, conceiving there must be 
to the person who unites at once the position lome mistake, he was assured on enquiry that 
of owner, capitalist, and cultivator. • he amount was not exaggerated. Now it is 

Small and Great Farming. — ^Much time, pro- jertain, as the writer can testify from the in- 
bably, has been wasted on the question whether spection of many thousand farm accounts of 
the occupation of small or large farms is eco- the fourteenth century, that the rate at that 
nomically better and more profitable. The time was Httle over twelve bushels an acre, the 
matter must be decided by local or commercial amount generally reaped on the American corn 
considerations only. In this country, where lands. Then the system of agriculture neees- 
capital is abundant where farming is a special sitated fallows, drainage was imperfect, stocks 
and where the landlord and tenant of cattle were small, weak, and slow in coming 
are more rigidly distinguished than in any other to maturity, and the mediaeval agriculturist was 
community, there is and will be a natural unprovided* with artificial grasses, root crops, 
tendency to large farming. Such a system and artificial manures. The breed of horses 
has the advantage of requiring a proportion- was small, ill proportioned, and weak ; so that 
ately less amount of _ dead stock for its opera- the power used was expensive and inefficient, 
tions, and therefore involves a -smaller outlay On the whole, it may be concluded that ten 
of capital in cert^ directions. On the other times the amount of produce, at the very least, 
hand, small farming may be in its way of a is procured from areas equal to those devoted 
higher and more careful character, and be less to agricultural purposes five hundred years 
wasteful of the powers contained in the soil, ago ; that consequently ten times the number 
The fa.ilure of a particular crop by the large of persons can be maintained on the same 
farmer would be set down asa natural contin- surface, and that the rise in rents, probably 
geneyj but in the case of a small farmer, an eighty times over that of the same land, is due 
effort might be, and probably would be made, to the enormously increased power of produc- 
to substitute another crop for the failure, before tion which agricultural science has rendered 
it is too late to procure one. M. Michelet has possible. 

dwelt with great distinctness and eloquence on Lmi of Increase from Land. — Mi* . Malthns, 
the untiring and devoted energy of the small in the course of his Inquiry into the Causes 
French farmer. But in countries where capi- of Population, a work which forms an era in 
tal is scanty, manufactures few and dispersed, economical science, was led into a hasty 
and commerce of seeondaiy or little importance, generalisation, which he expressed in an awk- 
a system of small farming upon permanent ward metaphor; namely, that population in- 
holdings becomes an economical necessity. I creases in a geometrical, food in an aritbme- 
would be impossible to transfer the English tical ratio, and that in consequence there were 
farming system to India, to France, or to certain physical, pathological, and moral cheeks 
Eussia; and there can he no doubt that much to population, in the absence of which the 
of the misery and agrarian violence of Ireland increase of mankind would soon outgrow the 
is due to the fact, that a land system derived means of subsistence. When the theory is 
from English legal precedents and legal prin- corrected, the assertion amounts to this : That 
ciples has been forced upon the peasantry, in when the fertile or most fertile lands in any 
place of the ancient and more natural tenures community are exhausted, the necessity for 
to which they were accustomed. procuring food compels the cultivation of less 

Bate of Production from Land. — V ery little fertile lands, and that the phenomenon of rent 
information as to the comparative productive- occurs ; the amount of rent being an index of 
ness of the soil in past and present times has the amoimt of pressure put upon population 
hitherto been published, although the enquiry by the urgency of the demand for food. There 
would have been of great historical significance, is, therefore, this law traceable : That increased 
since it is manifest that the rate of production quantities of food are produced at a cost in- 
is the measure of population. From researches creased above the rate at which food was pro- 
which have been carried on for some years duced before the demand arises, and that eveiy 
past by the writer of this article, it can he pressure put upon labour for the means of 
proved that the increase in the rate has been subsistence, and met by a response, implies an 
ffir more considerable than would have been equal return at a necessarily increased charge, 
imbued, except on an investigation of facts. This is not the place in which to discuss the 
■ It is, perhaps, not too much to say that the theory of rent [Eeitt] ; but it may be stated 
average produce of grain from well- cultivated that a diminution in the cost of production 
land in the United Eingdom falls little short o does not necessarily imply a diminution in 
forty bushels the acre; including, that is to say, rentj for as the taker of the soil at rent is 
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gOTemed by precisely those motiTes -which in- John Herschel, -who fixes the ratio at seven to 
fluence any other person in any other calling, eighteen. If the -whole surface of the earth be 
that is to say. by the disposition to procure the estimated at 100, there are thus 28 parts of 
aTerage rate of profit on capital and wages for land to 72 parts of water, 
labour, any diminution in the cost of production Of the whole land, estimated at fifty-one 

(prices remaining stationary, or low prices in- millions of square miles, one twenty-fourth part 
one department of agricultural labour beii^ is detached land or islands, and the remainder 
compensated by higher prices in another) -will (Australia being regarded as a continent) is 
simply bring into play that compe-tition for continental 

the use of land which is followed by a rise iu Dbaad, Form of. There are many important 
rent. It is, no doubt^ a condition that the de- general facts worthy of remark in reference to 
mand for articles the cost of prod-Qcing which the form of land. Of these, the pyramidal ter- 
is diminished, should increase in the ratio of mination southwards of all the principal land 
diminution in order that these effects should is very remarkable. Africa, Australia, and 
be produced on rent ; but there is no object in South America, all exhibit this peculiarity in 
demand which, by its limited quantity and the southern hemi^here. Hindustan, Arabia, 
by the fulness -with which it satisfies, on the hlalaeca, in Asia ; Italy and Greece, in Etu^ope ; 
condition of labour, so many demands, is so and California, in North America; afford similar 
little liable to diminution in value, as a conse- examples in the northern hemisphere. There 
quence of a diminution of cost in producing are few important exceptions, 
supplies, as the use of land. The indentations of coast lines are next in 

In fine, while, as a result of extended trade, order among the phenomena of the form of 
the risk of scanty supply in the first necessaries land. AJl the eastern coast of the North At- 
of life is remote and problematical, the question lantic Ocean is deeply indented in detail, while 
whether the supply of some among the first tiie western coast is little broken. Africa is re- 
conveniences of life, as for instance meat, is markably free from bays and .gulfs, and con- 
not unduly exalted by an unnaturally deficient trasts singularly with Europe in this as in many 
rate of production, is one of great and imme- other respects. [OoiLSTS.] 
diate interest; and with it must be taken the The forms of islands are worthy of notice, 
further question, how far this deficiency is to Those a^'oining great continental masses not 
be ascribed to the causes indicated in the unfrequently range parallel to the direction of 
article, namely the peculiar tenure of land in the land. The British Islands, Madagase^, 
this country, and the necessaiy absence of' Japan, the islands of the Indian Archipelago, 
many among the stimulants to increased pro- and the Kurile islands are examples. Islands 
duetiveness. absolutely detached are often in groups of de- 

Xiand, Slstrlbution of. The land, or solid finite form. The islands of the South Pacific, 
portion of the earth’s surface permanently above and some of those off Africa in the Atlantic, 
the level of the water surface, is distributed mth are instances. psi-Aip.] 
great apparent irregularity, very large portions The form of land in respect to elevation is 
being cmleeted in one part, and wide tracts of another point for consideration. Mountains, 
sea separating these from the other parts. Thus, T.aBXB Lands, and Valdbts, all of which arel 
for example, the area of land north of the equa- referred to in special articles, exhibit the most 
tor is very much larger than that which is on marked varieties. [Steppes; Desebts; Llanos.] 
the south, and that on the eastern side of the Very important general ^principles in Physical 
Atlantic Ocean is much larger than that on the Geography are involved in the consideration of 
western side of the same great tract of sea. these questions. 

The whole surface of land is estimated at fifty- Kand Springs. Land springs are sources 
one miilLons of British statute square miles, of water which only come into action after 
more than three-fourths of which lies north of heavy rains ; while constant springs, which 
the equator. Of the temperate zones, the land derive their supplies from a more distant and 
is thirteen times greater in the northern than deeper source, flow throughout the year. All 
in the southern hemisphere. Of the whole springs owe their origin to rains. In the case 
area occupied by land, only about one twenty- of land springs, the water, when it sinks through 
seventh part has water opposed to it in the the surface, is soon interrupted by a retentive 
opposite hemisphere. stratum, and forms a spring, which ceases to 

A very remarkable excess of water occurs in flow soon after the cause wM^ gave it birth has 
the hemisphere whose pole is the antipodes of ceased to operate ; but the water which supplies 
the south-western extremity of England. .An constant springs sinks deeper into the earth, 
observer so placed as to see the whole of tliat and accumulates in rocky or gravelly strata 
‘half of the earth of which the south-western between impermeable beds ; and when these 
extremity of England is the' pole, would have are pierced, the water often rises above the 
almost all the land in view, -while the opposite surface. [Artesian Weix.] 
hemisphere would exhibit an almost unbroken 3jand Steward. A person who has the 
water surface. This extreme difference of the care of a landed estate, and whose duties va^ 
Wo hemispheres is very remarkable. in different coxmtries according to the mode in 

The most recent estimates of the relative which lauded property is managed. In Eng- 
proportion of land and sea are those of Sir land, where the landlord very commonly under- 
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takes to keep the buildings and fences of his | 
tenants in repair, the duties of the land steward i 
are constant and multifarious ; while in Scot- ' 
land, where the buildings and fences are kept 
in repair by the tenant, the duties of the 
steward are limited to receiving the rents, and 
seeing that the covenants of the leases are duly 
fulfilled. In many parts of the Continent, and 
particularly in Italy, where the landlord is a 
partner with his tenant and shares the produce 
with him, the duties of the land steward, or 
fattore, as he is there called, are much more 
onerous than in Britain. 

:baoid Tax. In Pinance, a deduction, for 
the purposes of public expenditure, out of the 
profit derivable from the rent of land, or from 
its produce. Land taxes almost invariably 
form a part of the revenues of the king or of the 
administration in all settled countries. In the 
great minority of cases, they are of the nature 
of a tithe; that is, the government takes a 
variable portion of the produce either in kind 
or at a valuation of the produce, and sometimes 
in addition to this form of the tax determines 
what kind of crop shall he grown either wholly 
or partly on the land occupied by the cultivator, 
as in In<^a, where the growth of opium and 
indigo is enforced by such regulations. How- 
ever objectionable may be the form or the 
effect of such taxes, they are, generally speak- 
ing, a necessity, there being no means in poor 
countries by which a revenue can be obtained 
except by a land tax in the ease of the wealthier 
part of the community, and by a poll tax, and 
some excise or customs dut^r on an absolute 
necessary of life, as salt, which wiE be borne 
by the poorer classes. A land tax wiE be 
found to eaist in every European state, and is 
a l^damental feature in the Indian revenue 
system, where it is enforced by a legal maxim, 
that the absolute and real ownership of the soil 
is llie property of the monarch and, by impli- 
cation, of his successors, the actual owners being 
considered as occupiers paying, as the ease may 
be, a fixed or a variable rent. So ancient is 
this theory of a land tax, that it is found in the 
Vedas. 

For the effects of a land tax, the reader is 
referred to -^e article Taxation; at present 
it will be necessary only to trace the history 
of the English land tax. In feudal times, 
the fiscal necessities of the sovereign were 
supplied partly from the profits of feudal in- 
cidents, as fines, reliefs, and the like ; partly 
from grants in parliament, consisting of contri- 
butions from personal property under the name 
of tenths, fifteenths, &c. ; partly from escnages, 
originally compositions for military service on 
the part of tenants of the crown, and arbitra- 
rily imposed; but made liable to the discretion 
of parliament by a clause in the great charter, 
req,uixing assent to their imposition. These 
escnages were virtually a very heavy land tax, 
being (if we can trust the value given to a 
knight’s fee in the time of Edward I., and its 
identity with the same quantity in the reign 
of Henry II,, rather more than a hundred years 
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before) twenty-five per cent, on the gross 
rental. 

In the reign of James I. an attempt was 
made to effect a composition between the 
crown and the military tenants, on the basis 
of commuting the variable incidents of their 
tenure into a fee farm rent. The plan failed, 
not, it appears, because the terms of the com- 
position were unfair, but because a fundamen- 
tal feature in the scheme was the extension of 
the same composition to the inferior tenants, 
whose dues were payable to mesne lords, but 
whose payments on behalf of the lords should 
be made through the crown. With some rea- 
son, perhaps, the mesne lords felt that the 
security offered for their portion of the feudal 
incidents was of a somewhat problematical cha- 
racter, and the capricious imposts of military 
tenure were suffered to continue. 

A heavy, but on the whole equitable, land 
tax took the place of the ancient system during 
the Protectorate. As at the Itestoration the 
acts of the government immediately preceding 
the re-establishment of the monarchy were nul- 
lified, on the quibble that Cromwell had not 
been a de facto king, and therefore not within 
the statute of Henry VII., which gives legal 
authority to de facto governments, the feudal 
incidents, not haTingbeen technically abolished, 
were necessarily revived ; but being felt to be 
intolerable, their abolition was determined on 
in the parliament of Charles II. To save the 
rights of the crown, and at the same time to 
give an equitable means of relief to the mili- 
tary- tenants, it is clear that a tax or tithe 
should have been imposed; but the parliament, 
by a majority of one, and in defiance of the 
remonstrances of the members from the lead- 
ing towns, abolished the feudal incidents, and 
compensated the crown by the grant of the 
hereditary excise. In other words, the land- 
owners emancipated their estates at the ex- 
pense of the general community. 

At the time of the Bevolution, it became 
necessary to support the new establishment by 
some general sacrifice. Hence, while additional 
customs and excises were levied, it was no 
longer possible that land should escape, and 
in 1693 (4 Wm. & Mary c. 1) a tax was im- 
posed, for the first time since the Bestoration, 
on land. It must be remembered that it was 
preceded by the hearth and the poll tax, as well 
as by a variety of similar imposts. The land 
tax was originaUy annual, and was assessed on 
a voluntary principle. Hence it is said (and it 
is difficult otherwise to account for the singu- 
lar _ inequality of the present assessment), that 
while the friends of the new establishment 
rated themselves at the full amount of the tax, 
the Jacobites, too numerous to be affronted or 
even compelled to contribute to tlie real exi- 
gencies of the state, assessed their contribu- 
tions at low and even nominal amounts, Be 
this as it may, the principle on which the 
assessment was made remained unaltered; and 
the rate at which a land tax is paid on the 
income of real estate, and the net proceeds of 



LAND TEANSPORT CORPS 
patent oj0B.ces, is identical with that created at 
the iirst imposition of the charge. 

The full land tax was four shillings in the 
pound. It appears that the amount was deter- 
mined by the legal rate of interest at that 
time, viz. six per cent. But the tax during the 
first eighty years of its annual imposition was 
seldom levied at the full rate, land taxes of 
one, two, and three shillings being ordinarily 
imposed in time of peace. At the outbrea!^ 
however, of the American war, the tax was 
finally fixed at four shillings on the old as- 
sessment, and made perpetual ; and ultimately 
being reckoned as a permanent government 
lien upon land, it was made capable of raiemp- 
tion, on the parent of its capitalised value, 
the proceeds of the redemption being applied 
to the purchase and extinction of a portion 
of the national debt. The sums received for 
redemption of land tax, and applied to these 
purposes, were 75,477^., 55,457^-, 42,953?. in 
the years 1861-2-3 respectively. 

As the rent of land increases largely without 
exertion or risk on the part of its owners, it 
seems natural that it shoiidd contribute largely 
to the public revenue ; the more so, as the growtih 
of population is the true cause of the increase 
of rent. Hence Mr. Mill has urged, that there 
could be no possible injustice, in ease the present 
value of the land were permanently secured to 
the owner, in appro^priating for the public ser- 
vice all increase in its value, povided such an 
increase were' derived solely morn the demand 
arising from unimproved sites, or for soils on 
which no capital is being fixed. It is difS-cult, 
nevertheless, to see how, if such a theory were 
adopted in practice, the stimulus to improve- 
ment of the soil would be operative in future. 

Xiaxid Transport Corps. A corps which 
at the time of the Crimean war performed the 
duties now carried on by the Military Train. 
[Military Train.] 

Stands. In a rifled gun, the portions of 
the bore between the grooves. 

Xiand-looked. A term applied to a "har- 
bour or piece of water which is so environed 
by land on all sides as to exclude the prospect 
of the sea, unless over some intervening land. 
If a ship is at anchor in such a place, she is 
said to ride land-locked, and is therefore con- 
sidered to be safe jEcom the violence of wind 
or swell of the sea. 

Xiandaxnman (G-er. landammann). In 
Switzerland, the president of the diet of the 
Helvetic republic. The highest m^istrate in 
ten of the cantons also bears the title of lan- 
damman; in the others he is designated by 
various appellations. 

Ijandau. The name given to a carriage 
which may be opened and dosed at the top ; so 
called from Landau in Germany, where they 
were originally made, 

Xiandes (Fr.). In France, sterile plains 
covered with heath or broom are so called 
(probably from the Teutonic *land’). Th^ 
have given their name to a department abound- 
ing in them (part of the ancient Guycnne). 
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X«axidfall. The first land seen after a voyage 
m so called. A goo A landfall is when the land 
is seen as expected. 

Xiandgrave (Ger. landgraf ). A title taken 
by some German counts in the twelfth century, 
who wished to distinguish themselves from the 
inferior counts under their jurisdiction ; and 
thus assumed the designation of land-graf, or 
count of the whole country. This was the 
origin of the landgraves of Thuringia, of Lower 
and Higher Alsace, the only three who were 
princes of the empire. 

Xiandmark. A term denoting, in a general 
sense, anything by which the boundary of a 
property^ is defined. In ancient times the cor- 
rect division of lands was an object of great 
importance ; and various means were adopted 
to give distinctness and permanency to bounda- 
ries. Stones and hillodcs were the most usual 
landmarks. The importance of this subject, 
among the Israelites particularly, may he judged 
of from the denunciation, ‘Cursed be he that 
removeth his neighbour’s landmark.’ 

In Naval language, the term landmark is 
applied to any conspicuous object which serves 
as a guide in entering a harbour, or avoiding a 
danger. 

Kandreeve. A subordinate officer on an 
extensive estate, who acts as an assistant to 
the land steward. 

Xiandscape (the termination sca^e in this 
word answers to the German suffix schaf% 
which is really a participle of the verb schaffen, 
to make). The scenery presented to the eye in 
the country; as also, in its more common ac- 
ceptation, a picture representing such scenery. 
A landscape in the latter sense may, how- 
ever, become allegorical and historical, in the 
meaning applied by artists to those terms. 
The chief study of tiie landscape painter is the 
vegetable world, air, water, rodm, and buildings. 
To these he may impart an ideal beauty, and 
thus elevate his art above mere topographical 
painting ; a term which may be applied to his 
work, if he merely copies without refinement 
what is presented to his eye. A landscape 
may be equally elaborated in all its parts, with 
a due observance of aerial perspective, because 
the eye is not necessarily more fixed in view- 
ing a picture than it is in looking at natural 
scenery. The parts of a picture are viewed in 
succession, just as the various parts of a land- 
scape present themselves in nature. 

Sbandscape Grardening. The art of lay- 
ing out grounds so as to produce the effect of 
natural landscape. Its principles are the same 
as ^ose upon which the landscape painter 
proceeds in composing a picture ; and though it 
is an art of which, like many others, everybody 
thinks he is a judge, it requires, to be properly 
practised, powers of a much higher order than 
fall to the lot of most men. Brown, commonly 
called Capability Brown, was the first who 
practised me art in this country so as to render 
himself worthy of the name of an artist. To 
lay down the principles of the art would be 
quite impossible in this article ; but this gene- 



LANDSLIP 

ral observation contains tbe sum of them ; Let 
selected and beautiful nature be constantly 
taken as the model, and success must follow. 

laandsUp. In G-eology, a sliding of tbe land 
which occasionally takes place near a diff or 
mountain side, owing generally to the removal 
of some supporting stratum by the action of 
water eating away and undermining the bed, 
or by frost expanding and contracting some 
material through which water passes. The 
immediate causes of landslips are sometimes 
natural springs; but more frequently natural 
cracks formed during unusually dry summers 
in clay, at the bottom of which is a bed of 
sand dipping towards and emerging at a hiU 
side. The fall of the Eoss-berg in Switzerland, 
and the slip that took place some years ago at 
Chaxmouth, near Lyme Regis in Dorsetshire, 
are familiar examples. 

Xiandsman. On board Ship, a sailor who 
has not previously made a seagoing voyage. 
The expression ordinary seaman of the second 
class is gradually taking the place of landsTnan. 

Xiaudwalter. An officer of the customs, 
whose duty it is upon landing any merchandise 
to taste, weigh, measure, or otherwise examine 
the various articles, &e., and to take an accoimt 
of the same. 

Xiandwebr ^Oer. land-guard^. The militia 
of Prussia and Austria are so called. [Militia.] 

Kanglte. A sulphate of copper forming a 
crystalline crust on Killas, from Cornwall, and 
named by Professor Maskelyne, after Dr. von 
Lang. 

Iiangirel. A particular kind of shot formed 
of bolts, nails, and other pieces of iron, tied 
together, and forming a sort of cylinder which 
corresponds with the bore of the cannon from 
which it is discharged. It was used chiefly to 
destroy the masts and rigging of the enemy’s 
ships. The term is now obsolete. 

a^anguage (Fr. langage, from Lat. lingua, 
the tongue). Language may be defined as ‘the 
expression of ideas and their various relations 
by certain articulate sounds, which are used as 
the signs of those ideas and relations.’ 

The only speaking animal is man; and 
from this fact it would seem to follow that 
the analysis of language must in the end 
determine the essentiS, distinction between the 
mental constitution of man and that of brutes. 
The progress of physical science is constantly 
lessening the interval which was supposed to 
separate the bodily structure of man from that 
of brute animals ; and a fold of the brain seems 
to be almost the only perceptible distinction 
between them. If, taking all his powers to- 
gether, we may speak of man as the strongest 
or most enduring of all animals, yet in many 
individnal attributes he is far surpassed by 
many ; nordo we gain much by takingour stand 
on his higher moral or spiritual nature. The 
arguments which are urged to prove an inherent 
inunortality in the human soul, go far, as Bishop 
Butiar h^ shown {Analogy part i. ch. i. p. 25), 
to establish the same immortality for brutes. , 
It is also dear that our senses differ in no 1 
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respect from those of lower animals. "With 
the memory of brutes is combined the power of 
distinction and comparison ; while it is certain 
that they feel pleasure and pain, and exhibit 
the signs of love and hatred, shame and pride. 
They have a strength of will which may be 
not unfr^uently matched with that of the 
human will ; and if they are guided in part by 
instinct, the same must he said of man during 
the stage of infancy : hut no mere instinct will 
account for the determination with which the 
spider proceeds to repair its injured web, or 
gives up its task when it is seen to be hopeless. 
It is clear also that brutes can communicate to 
each other their wants ^ and their designs ; and 
the mere power of imitating articulate sounds 

■_ , in a high degree by the parrot, 

mocking-bird, and other animals. But whatever 
their sensations or ideas may be, it is certain 
that they are not such as to compel the 
creature to give utterance to them in articulate 
speech. This defect or limitation, therefore, 
seems to mark the real distinction between the 
very highest brute creatures and mtin, and to 
result from the incapability of forming any 
g&mrod ideas, or of advancing beyond acta 
of particular perception. In wood, stone, and 
iron, men may see the common characteristic 
of hardness, or that of malleability in gold and 
iron, or of whiteness in snow and milk. This 
power of generalisation seems to be wholly 
wanting in brutes. ‘ If,’ says Locke, ‘ it may be 
doubted whether beasts compound and enlarge 
their ideas that way to any degree, this, I 
think, I may he positive in, that the power of 
abstracting is not at all in them, and that the 
having of general ideas is that which puts a 
perfect distinction betwixt man and brutes, and 
is an excellency which the faculties of brutes 
do by no means attain unto.’ 

But it is obvious that such a conclusion re- 
mains a mere deductive theory, until a com- 
plete analysis of language has shown that the 
elementary predicative roots of human raeeeh 
are such expressions of general ideas. Hence 
the desire to obtain an- answer to some of the 
most momentous questions, relating to the ]^ast 
history and the future condition of manMn^ 
renders a classification of existing languages a 
matter of primary necessity. Before the in- 
troduction of Christianity, no attaints at any 
such classification were ever made. The Greek, 
regarding all races except the Hellenic as mere 
barbarians, cared nothing for dialects which he 
despised as unintelligible jargons ; and although 
he subjected his own language to a minute, phi- 
losophical analysis, there was nothing in the 
process to lead him to examine the history of its 
growth. The work of grammatical analysis was 
&at rendered practically necessary by tbe exten- 
sion of Roman dominion. When Latin historians 
adopted Greek as their literaiy language, such 
grammarians as Dionysius the Thracian, carry- 
ing out the work already begun by the Alexan- 
drine editors, especially in Homeric literature, 
soon elaborated that grammatical nomencla- 
ture in which European scholars have been 
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trained from their days to the present. But this 
technical system had been already carried to far 
higher perfection at a much earlier time in a 
land of which G-reeks and Romans knew nothing. 
The Sanscrit grammarians had examined wim 
extreme minuteness the whole field of their 
own speech, embracing every form of the lan- 
guage, regular and iixegular, and supplying 
rules for the emplo3mientof every word ; and the 
resemblance of their terminology to that of the 
Greeks atleastproves resemblance if not identity 
of structure between the two languages. But 
beyond this task of mere analysis it was impos- 
sible to advance except by a comparison of other 
languages with that which was under examina- 
tion ; and there is no evidence to show that the 
Greek discovered any marks of affinity between 
the inflexions of his own language and that of 
the Latin ; while it is certain that Caesar did not 
see in the language of the Gauls whom ho con- 
quered, a speech which was radically the same 
as that of his own soldiers. The narrow ex- 
clusiveness of national feeling, which led to this 
contemptuous neglect, received its first blowby 
the introduction of Christianity, and those who 
were imbued with its spirit were not long in 
learning that all dialects except one or two were 
no longer to be regarded as barbarous. But 
unfortunately certain theological prepossessions 
interposed new barriers in the way of a really 
scientific investigation of language. It was as- 
sumed that because all human speech was ori- 
ginally one, therefore all languages were sprung 
from Jdebrew, and might aU be traced back to 
that source. On this task the labour of ages 
was expended, yet not altogether wasted. If, 
by dint of twisting and straining, a few words 
might be said to resemble words of something 
like a similar meaning in Hebrew, a vastly 
larger number obstinately resisted the process ; 
while the observations of missionaries and 
other persons gradually discovered nearer re- 
semblances between words in European lan- 
guages and words belonging to dialects far more 
distantgeographically than that of the Hebrews. 
Thus the Spanish Jesuit Hervas identified t^e 
Greek deSs with the Sanscrit deva, and eifii with 
the Sanscrit dsmi. But further thought or re- 
search showed that no certain bounds could be 
placed on the importation of words from one 
language to another ; and that, as long as men 
were busied only in making lists of words sim- 
ply from their phonetic resemblance, they were 
drawing up mere barren catalogues of similar 
sounds. This conviction led Leibniz to main- 
tain that if anything was to be done to good 
purpose in the classification of languages, it 
must be by a diligent accumulation of facts, 
and by a careful arguing from the known to 
the unknown; and as soon as it was felt fhat 
languages must be classified not by similarily 
of words, but wholly by their grammatical con- 
struction, the attainment of a true science of 
language was insured. The attention of gram- 
marians was thus turned more and more to an 
examination of inflexional forms, and it w^ 
admitted that without a knowledge of their 
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origin and nature we could not be said to have a 
read knowledge of the languages in which they 
occur. Thus if the addition of d to love con- 
verts a thing of the present into a thing of the 
past, if r added to amo changes an active verb to 
a passive one, we must know what these letters 
d and r really are, before we can claim really 
to know our own language or the Latin. Hence 
in each ease it became necessary to trace back 
each ^ven word with its inflexions to the oldest 
form in which they appear in that language. 
The present forms of English words vary in- 
definitely from those of the same language in 
long past ages : and therefore we have to trace 
our present terminations and suffixes through 
every period of our language to Anglo-Saxon ; 
but this very name shows that we cannot stop 
here; and after comparing that dialect with 
the Saxon of the Continent, we must compare 
it with, every other Low German dialect, and 
these with all other German dialects, until we 
reach the Gothic of Bishop Ulfilas. 

But if by so doing we establish the fact of a 
certain group of languages connected with each 
other, we have not determined the nature of 
that connection. Is the Gothic the parent of 
this whole group, or itself the outgrowth of 
some earlier stock ? Are there other languages 
besides these belonging to the same branch, or 
others which with them make up a larger class 
of lan^ages ? and if so, what place does this 
class occupy in the great field of human speech ? 
The same questions demanded an answer from 
those who examined what are known as the 
Romance languages. It was clear that French, 
Spanish, and Italian were related to each other ; 
but are they sprung from the Latin directly, or 
through the intermediate Provencal ? and again, 
is Latin really the one source of all, and has 
the group to which these dialects belong any- 
thing to do with the HeUenie dialects on the 
one side, and the Teutonic, with the German 
and English, on the other? Such a classifica- 
tion, if possible, would go far towards solving 
the most important problems connected with 
human speech; and such a classification be- 
came possible when European philologists be- 
came acquainted with Sanscrit. This language, 
which is admitted by all to have been the lan- 
guage of the Brahmans in the time of Alexander 
the Great, carries us back by the internal 
evidence of its literature to at least the second 
millennium before the Christian era. But the 
mere question of its ago is of secondary in- 
terest: its real importance lies in the light 
which it throws on all the European languages 
except such allophylian languages as the 
Basque. [TuRdJsaAJsrLAitGUAaES.] The system 
of Sanscrit grammar was seen to be substan- 
tially identical with that of the Greek: the 
same laws were discerned as regulating the 
declensions and conjugations of both; their 
numerals, articles, and pronouns were the same, 
while many words which were used as prepo- 
sitions in the Greek were found in the form 
and with the force of nouns in the Sanscrit. 
Hence the conclusion was finajlly established 
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that the relation of languages was to he mea- 
sured by the similarity of grammatical forms, 
and that this resemblance mast in its turn be ^ 
tested by the laws of jjhonetic change. The ! 
relative age of each remained a question wholly | 
of internal evidence, but it was clear that the ' 
presence of a single more perfect grammatical 
form was proof that the language in which it 
was found could not be the offspring of any | 
other in which the same form esisted in a less 
perfect state. We may take the following 
paradigm of the auxiliary verb : 


7 am 

Itoliaa 

sono 

WollAoliian 

Bom 

Spanish 

soy 

French 

Bizis 

Thou art 

sei 

es 

eres 

es 

He is 

e 

6 

ea 

est 

We are 

Biatixo 

Bimtemu 

Bomos 

somnie 

Ye are 

siete 

su’nteti 

Bu’nt 

sois 

gtes 

They are 

sono 

son 

sont 


These, it is clear, are mere variations of one 
common type ; but none of them explain them- 
selves. We cannot understand why aim in 
Wallaehian shonld be soy in Spanish, or why 
s?«'8 in French shonld in the second person 
change into These forms, then, coiud not 
have originated on French, or Italian, or Wal- 
laehian soil. But by the aid of Sanscrit we 
obtain another set of paradigms. 


Sanscrit Lithuanian Doric Latin Oothie 


J am 

fijSnal 

esmi 


sum 

im 

Thou art 


essi 

ecTirt 

es 

is 

He is 

asti 

6sti 

icTL 

est 

ist 

We (two) are 

’svas 

esya 

« • • 


Biju 

You (itoo) are 

’stb&s 

esta 

iaT6y 

. « • 

si^uts 

They (im) are 

’staa 

(esti) 

etrr6v 

. . .. 


We are 

*8iniis 

esmi 


Biimns 

Bijum 

You are 


este 

eor4 

estis 


They are 

s&nti 

(esti) 

ivrC 

sunt 

Sind 


This table, it is true, eahibits some older 
forms, and carries us a stage or two farther 
back in the history of their developement ; but 
we cannot say that we find in any of them the 
common and earliest type of them all. That 
the Sanscrit is not the original, is dear j^om 
the fact that the Greek form is in many in- 
stances more primitive. The Sanscrit ^sm&s 
has lost the rascal vowel which is retained in 
the Greek ifffjtAs ; and the same remark applies 
to the Sanscrit ^stM as compared with the 
Lithuanian este and the Latin estis. So s^aiu 
the Greek iml, for ia-svrt, has lost the rascal 
as altogether, wMle the Latin has at least pre- 
served the s in. sunts^santi. A comparison of 
the two tables still further refutes the theory 
of Raynouard, that Provencal alone was the 
daughter of the ancient Latin, and in its turn 
the only source of French and Italian, Spanish, 
and Portuguese. The crippled Proven 9 al forms, 
s&m, etsr, son, could not possibly have been 
changed hack into the more primitive French 
forms sommes, Ues, sont. But it remains never- 
theless a fact, that the English am, the Latin 
sum, the Greek etyuf, the Lithuanian ssmi, and 
the Sanscrit a^mi, are aU variations of one 
common type, and that this type was furnished 
by the language spoken before the separation 
■of the progenitors of the several tribes or races 
which have spoken these or other cognate dia- 
lects down to the present time. And this fact 
of an affinity which has nothing to do with 
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subsequent intercourse (for the m^oocity of 
these races have, since they left their common 
home, been as much separated as if they had 
been inhabitants of different planets) furnishes 
also the measure for determining to which lan- 
guage any given word belongs. No facts in 
philology are better ascertained than these, that 
the grammatical systems of languages are never 
exchanged, and that there cannot, therefore, be 
such a thing as a mixed language. But words 
may he imported to any extent. The Persian 
v^bnlary is full of Arabic words ; the Araucan 
dictionary has even a larger number of Spanish 
than of Indian words ; yet the inflexional sys- 
tem of these languages is in no way affected 
by the circumstance. If, then, we find that 
the Latin vinum represents the Greek oli/os, 
mine, and the Latin ovis the Greek tis, a shee^p, 
it m-^ be possible, probable, or certain, that 
the Latin may have imported the word from 
the Greek ; but a notion of conscious borrowing 
cannot possibly be applied to the words in the 
following table : — 

Sanscrit Greek Latin Slaronic IiisU 
Father , pit&r irar^p pater . , . atliair 

MoIJier , mat&r fiTj-nip macer maid mathair 

Brofhn' . blir&tar (^pariyp) frater brat brathair 

^ter . . BY&sar .... soror sestxa siur 

DaugMer duMtar Svyirfig . . . diikte dear 

Such comparisons, while they prove the ab- 
solute impossibility of borrowing or importa- 
tion from one dialect into another, throw also 
a flood of light on the social and moral condi- 
tion of the several races, and of the common 
parents from which they sprang. The names 
for numerals, for domestic and other animals, 
for articles of clothing, for agricultural and 
other implements, for houses and other build- 
up, and for natural phenomena, furnish in- 
disputable evidence of their social condition, 
both intellectually and morally. But this sub- 
ject, momentous and interesting as it is, belongs 
properly tp the history of Aryan civilisation, 
and cannot he further treated here. It is more 
necessary for our present purpose to remark 
that a comparison of these inflexional systems 
shows that the Latin never passed through the 
Greek; while it becomes, for similar reasons, 
equally certain that the Romance languages 
have not sprung ffom the Latin, but owe their 
origin to unwritten Italian dialects, sprung 
from the same stock to which the Latin itseff 
belongs. This conclusion is of the highest 
importance, as it enables ns to rate at their 
true value the, literary dialects of Greece, 
Rome, and England. Such languages, however 
graceful or powerful, have passed into an arti- 
ficial condition of arrested growth, and are 
really in a state of decay. They have lost the 
power of regeneration which the vulgar dia- 
lects retain ; they are exposed not less than 
the dialects to phonetic corruption, and cannot 
issue out into new forms by any powers of their 
own. Into this state of stagnation the Latin 
dialect was brought when it became a literary 
language. ‘ It could not grow,’ says Professor 
Max Muller {Lectures onLanguage, first series, 
p. 58), * because it was not allowed to change 
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or to deyiato from its classical correctness. It It lias swept away all those theories which 


was hatmted by its own ghost. Literary dia- 
lects, or what are commonly called classical 
languages, pay for their temporary greatness 
by inevitable decay. They are like stagnant 
lakes by the side of great rivers. They 'form 
reservoirs of what was once living and moving 
speech, but they are no longer carried on by 
the main current At times it may seem as if 
the whole stream of language was absorbing 
these lakes, and we can hardly trace the small 
rivulets which run on in the same hed. But 
if lower down, that is to say later in history, 
we meet again with a new body of stationary 
language, forming or formed, we may be sure 
that its tributaries were those very rivulets 
which for a time were almost lost out of our 
sight. ... As soon as a language loses its un- 
bounded capability of change, its carelessness 
about what it throws away, and its readiness in 
always supplying instantaneously the wants of 
mind and heart, its natural life is changed into 
a merely artificial existence. It may still live 
on for a long time, but while it seems to be the 
leading shoot, it is in reality but a broken and 
withering branch, slowly failing from the stock 
from which it sprang. The sources of Italian 
are not to be found in the classical literature 
of Rome, but in the popular dialects of Italy. 
En^sh did not spring from the Anglo-Saxon 
of Wessex only, but from the dialects spoken 
in every part of Great Britain, distin^ished 
by local peculiarities, and modified at different 
times by the influence of Latin, Danish, Nor- 
man, Trench, and other foreign elements.’ In 
the same way, a comparison of the several high 
and low German dialects shows that there never 
was one common Teutonic language. The 
Gothic of Ulfilas has no more claim to the 
parentage of the other forms, than Sanscrit to 
that of Greek, or Greek to that of Latin. But 
all these, together with the Celtic, Scandinavian, 
Lithuanian, and other dialects, point to the 
common language of an earlier time, when the 
ancestors of all these branches of the human 
family still dwelt in the same home. 

To this great tribe of languages, Trederic 
Schlegel gave the name Indo-European j but 
this title, as upholding too much that geographi- 
cal system of classification which had been the 
fruitful source of so many errors, has been dis- 
placed by that of Aryan— a designation adopted 
by large portions of this family of nations, if not 
claimed originally by the parent stock itself. 
The root of this name is found in Gr. ^pct and 
apoDv, Lat. arare, in the participial forms 
and eartA, and in earing, an old English word 
for” harvest; but the mstinctive force of the 
root was lost when, from the sense of plough- 
ing and tilling, it passed into a mere title oJ 
honour. Thus in the Vedic literature Arya 
and Sudra give an exhaustive division of man- 
kind, and the Persian distinction of Iran and 
^-iran is familiar to all. But the evidenct 
furnished by the langua|;e, the discovery C 
which rendered this classification possible, hat 
produced consequences still more important. 


treated language as the result of conscious 
agreement, and which discerned that agree- 
ment in the formal, as distinguished from the. 
radical elements of speech, or, in other words, 
regarded the inflexional terminations of nouns 
and verbs as arbitrary additions which origi- 
nally had no meaning. It has shown that all 
such terminations existed in earlier forms of 
language as separate words, while it exhibits 
the workings of similar combinations in more 
recent dialects. Thus the paradigm of the 
substantive verb already given, shows tha-t the 
word for the first person consists of the radical 
as, denoting breath or life, and the personal 
pronoun mi; and the English am is as much 
made up of these two elements as is the 
Sanscrit ds7m or the Lithuanian esmi. The 
ither persons of the several numbers are 
brmed by adding to the root the pronouns 
expressive of those persons ; and this process 
is seen in all varieties of Aryan dialect, 
although the substitution of a synthetical for 
an inflexional structure has to some extent 
ibliterated the earlier forms in many modem 
anguages. This result must, doubtless, be in 
part attributed to the expression of personal 
pronouns in such languages; the phrase iy&t 
eifii, or I am, is strictly speaking tautological ; 
but the practice is sure in the end to weaken 
the inflexional structure of a dialect to which it 
s applied. The closeness of the parallelism 
n earlier stages of speech is exhibited in the 
following paradigm : — 


J give . . 

Stinscrit 

dMa-mi 

Greek 
. 5i6b>-ju.i 

Latin 

do 

Tlioagvoesl 

dg.dd.-5i 

5t6w-s 

da-s 

JSe gives . 

dd(.m-ti 


da-t 

We give . 

dad-mas 

fi iSo-fi.ev 

da-znus 

Ye give. . 

dat-tha 

diSo-re 

da-tis 

ddd-a-ti 

SiS6-a(ri, 

da-ut 


But although in the Latin do the reduplica- 
tion of the root and the pronominal suffix has 
been as much lost as in the French aime, yet 
when needed phonetically, the suppressed suf- 
fixes are always at hand. Thus we have in 
French il aime, Lat. amat, he loves ; but if the 
expression is to be inverted, we have imme- 
diately aime-i-il ? The method of forming the 
tenses has been illustrated in the articles 
Imperpbct Tbnsb, Future Tense, (&e. ; and 
we need only remark that what holds good 
of Greek and Latin, holds good also of 
French and Italian. The French future is 
formed by adding to the root of the verb 
the inflexions of the present tense of avoir, 
to have; and if after examining the termi- 
nations any doubt remained, it would be 
removed by a reference to the uneompounded 
Proven 5 al future, dir vos ai, dir vos em. The 
choice of this verb to express fixture time was 
arbitrary; but the choice once made, the old 
grammatical law at once took effect. This 
instance, however, may serve to show the 
infinite variety of forms which the same lan- 
guage may assume. It is obvious that instead 
of taking the Latin habeo, I have, as the base 
of the tense, dirai=habeo dicere, the present 
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t^^nBe of vado, I go, might haye 1)0611 adopted, the wide choice of means available for the con- 
and with dirvais a very different form of straction of new forms, it is perhaps a matter 
inflexion would at once have been the result. of wonder that we are able to trace the genea- 
The words already examined show farther logical connection as minutely as we can. In 
that our nouns and verbs are made up of two 1 the AaGLirTrNA.Tii LAisfOtJAGHS [which see] this 
radical components, which cannot be further * classification fails us ; hut the distinction of 
decomposed, and these are the roots ^prediea- pronominal and predicative roots supplies an- 
tive and the roots demonstrative^ the latter other which is absolutely exhaustive. They 
being sometimes called ’pronominal or local, may be so combined (1) as to preserve the dis- 
The method (and there can only be three tinct existence of both, and so to exclude aU 
modes) in which the former are combined jihonetic corruption, or (2) so that the predica- 
with the latter determines the class to which tive root may remain intact, or (3) so that 
any particular language is to be assigned. In both the roots may be modified by phonetic 
many compound words we have, of course, two, 

or possibly more predicative roots, but in no The first mode marks the EAnicAn stage of 
ease have we any mere arbitrary and unmean- language, and is seen onljr in the Chinese, which 
ing suffix. Thus the English landscape, com- is therefore a monosyllabic language, in which 
pared with the German geselUcJiaft, exhibits everyrootisa word and has its own proper force, 
a suffix which is itself the past participle of The second, or TERmsTATioiirAii Stage, com- 
a verb, and the termination -repos in the prises the agglutinative or Turanian dialects. 
Greek comparison of adjectives (e.g. cro<p<5- The third, or the Inelexional stage, includes 

repos) is no pronominal ending, hut the predi- the written and literary languages of the Aryan 
cative root tar, to go beyond, which reappears and Semitic families, which are, strictly speak- 
in the Latin trans and the Trench trks used as ing, the <yaijfa,miUes of speech fully deserving 
a prefix to mark the superlative degree. The that title, the characteristics of the Semitic 
adaptability of these roots to express shades of dialects being that the component pronominal 
meaning indefinitely removed from the original and predicative elements are more palpable 
idea is indeed wonderful. Thus the root ar, than in the Aryan languages; and also that 
to plough, was transferred, as in the Sanscrit every root in the former consists of three con- 
aritram, an oar, from the ground to the sea, sonants, whence they have sometimes received 
which, in Shakspeare’s phrase, ‘ men ear and the name of tri-literal. 

wound with keets.’ It thence passed to the ^ The laws of phonetic change are of primary 
idea of labour in general, as in the Old importance in the science of language. The 
Norse erfidi, the German arl&it, the English analysis of language has led to the conclusion 
errand, and finally through the Greek &py6s, that < sound etymology has nothing to do with 
d.pynC'H^, irypiQs, Latin agrestis, expressing sound.’ The true conditions which regulate 
ideas of swiftness, slowness, brilliancy, rude- phonetic changes in Aryan languages are in 
ness, it came to denote in ars, art, the highest great measure comprised in Grimm’s law, which 
conceptions of the painter and the poet. may be stated as follows : — 

These roots Bopp divided into two classes, ‘ Wherever the Hindus and the Greeks pro- 
roots ending with a vowel and roots ending nounce an aspirate, the Goths and Low Ger- 
with a consonant: by Professor Max Muller mans generally pronoxmpe the corresponding 
they are classified as primitive, secondaiy, and soft cheek (y, d, o), the Old High Germans the 
tertiary, the first being simply a vowel, as i, to corresponding hard check (^*, t, p).’ 
go, or a vowel and consonant, as to eat, ffu! to Thus (1) if for the English "yesterday we 
give; the secondary comprising those which have desire the German and Greek equivalents, we 
a vowel between two consonants ; while those must expect words beginning with g and ch, 
which have two or more consonants coming to- and accordingly we find in the latter, and 
gether fall under the third class. The possible gestem in the former. (2) The Greek a 
combinations of these letters would give many beast, is represented by the Latin fera^ the 
thousands of such roots ; but in fact the num- German thier, English deer ; and if for the Eng- 
ber used is very smalL Sanscrit grammarians lish dare, we look for a Greek word beginning 
reckoned them at 1,700, and probably not vtith O, we find Bappelv. (3) The Greek grriyis 
more than one-third of that number are ac- is represented by the Latin fagus, the Gothic 
tually needed. The languag;e of the English btha, the English beech., (4) The English 
peasant is said to be carried on with 300 guem or quean is the Gothic qinO, the Greek 
words, and Sh^speare was contented with yvvb, Sanscrit jant (5) The English two, 
15,000; but 50 derivatives out of only 500 German zw^ Old High German zud, answers 
predicative roots would give a list of 25,000 to the Latin and Greek 55o. (6) Pew really 
words. The mode in which these roote are Saxon words begin with p, and none in Gothic 
used enables us to frame a genealogical classi- except foreign words, while in Sanscrit' the 
fieation of languages, as it furnishes evidence corresponding b is very seldom an iviitml 
that the separation of each from the parent sound, its place being occupied with the 
stock did not take place until its grammatical labial spiritus v. (7) The Greek Kipas is re- 
system had been completed. But as such for- presented in the Latin cornu, cervus, English 
mations as the French future, and the Latin horn and hart. (8) The English three an- 
and Greek imperfect, already noticed, show swers to tho German drd, Latin ires, Greek 
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Tpeis. (9) The EnglisH/arflj/errji', answers to only air or wind. The wonderful flexibility of 
the Greek TrSpos, and the Sanscrit char. Eor a these predicative roots maybe seen by examin- 
^Uer illustration of these formulse, the reader ing the changes of meaning undergone, for ex- 
is referred to Professor Max Muller’s Lectures ample, by the root onar or mal^ which originally 
on Language, second series, v. _ expressed simply the idea of crushing or grind- 

With Grimm's law must be combined four ing. With this meaning it appears in the Greek 
propositions, which may be regarded as consti- the Latin niola, the Irish meile, and the 

tuting * the Magna Charta of the science.’ English mill and oneaL The transition from 
_ (1) The same word takes d^erent forms in pounding to flighting is seen in the Greek /ndp- 
different languages, as the Latin ijpse reappears vafiai — while as expressing the ideas of soften- 
in the Italian medesimo, ap.d the Ereneh nwme ; ing or destruction, the root furnished a name 
bnt (2) even in the same language. Thus the for man as subject to disease and death, the 
English has received from the French some morhm and mors of the Latins, while the gods 
words which it already possessed in a Teutonic were a-fjL$po-roi, or iTn^mor-tales, Again, under 
form, the Ereneh being thus set by the side the form marj, or mraj, the root gave birth to 

of the Anglo-Saxon wile, and gmse^ and vdse, the Greek pAKyta, and Latin mulgeo, mulceo, 
enga^ and wed, alike hecame English words. aU meaning originally to stroke ; and the corre- 
(3) Different words take the same form in spending ideas of softness, sweetness, and de- 
different languages. Thus in Danish good is cay were expressed in the G^reek i3X(£|, p.aXaK6s, 
God ; but the identity of sound between the fioXBdacrta, and the Latin marddus and mollis. 
two words is merely accidental. ‘ The two In the same way the root jan passed from its 
words are distinct, and are kept distinct in original force of making and producing (as in 
every dialect of the Teutonic family. As in the Sanscrit Janas, Gr. yipos, yope6s, ywi], 
English we have God and good, we have in English, Mn, king, queen, quean') to the abstract 
Anglo-Saxon God and yod ; in Gothic gudh idea of knowing, as in the Sanscrit Jnd, the 
and God \ in Old High German cot and cuot ; Greek yvavax, Latin gnosco, English know ; the 
in Dutch God and goed. Though it is impos- close relation of these two ideas being best seen 
sible to give a satisfactory etymology of either in the Teutonic kann (can) and kenne (ken). 
God or good, it is dear that two words, which Other and more complete illnstrations of the 
thus run parallel in all these dialects without metaphorical processes which, from means so 
ever meeting, cannot he traced back to one poor and weak, produced the wonderful fabric 
central point.’ Hut (4) difference of meaning of philosophic language, will be found in Pro- 
will show that words of the same form in the fessor Max MiiUer’s Lectures on Language. 
same language belong jeally to different roots. The ultimate conclusions to which the science 
The French pronoun son represents the Latin of language may carry us are not on aH points 
suum j the noun so spelt is the Latin aonwm, definitely ascertained. ^ The original form of 
sound: louer, to praise, is the Latin those primary roots which we call predicative is 

loner, to let, the Latin locare. The English yet to be ascertained ; and the philologists who 
cleaue in the sense of striking is the Anglo- advocate the onomatopoetic theory, which traces 
Saxon cUfian ; in the sense of severing, it repre- them to imitations of natural sounds, maintain 
^ents the Anglo-Saxon cUefan. But it foUows, on this point a sha^ controversy with their 
of course, that words which retain no resem- opponents. (F. W. Farrar, Chapters on Lan^ 
blance to each other may be most closely related, guage.') If their conclusions (which would not 
Thus the Sanscrit for tear is {d)asru, which at ^ weaken the argument from the general 
appears in Greek as 5t£«/jv, ddapujua, in Lal^ ideas expressed in predicative roots) can be es- 
as lacryma, French larme ; in Gothic as ta^, tablished, they would further prove that man 
English tear : and thus is established the iden- was originally mute, while the evidence already 
tity of the English tear and the French larme. at onr command shows that he was unable during 
finally, it must be remembered that, although a long period to eapress more than the merest 
man is distinguished from the lower animals bodily sensations. Each stage in the growth 
by the power of framing and giving expression of language marks the formation of new wants, 
to general ideas, yet his speech could never new ideas, and new relations. ‘ It was an event 
have become the vehicle for any bnt the merest in the history of man,’ says Professor Max 
sensuous thought, if it had not passed through MiiUer, ‘ when the ideas of father, mother, 
the crucible of metaphor. Speaking from com- brother, sister, hnsband, wife, were first eon- 
paratively scanty evidence, Locke wi& marvel- ceived and first uttered. , It was a new era 
Ions sagacity concluded that if we could trace when the numerals from one to ten had 
to their sources all words which now bear an been framed, and when words like law, right, 
abstruse signification, * we should find in aU dut^, generosity, love, had been added to the 
languages the names which stand for thin^ dictionary of man. It was a revelation— the 
that faU not under our senses, to have had their greatest of all revelations — ^when the conception 
first rise from sensible ideas.’ This conclusion of a Creator, a Ruler, a Father of man, when 
is now fully established by the evidence of the name of God was for the first time uttered 
comparative philology. "Words which denote in this world.’ [Eoots.]_ 
the Spirit of God meant originally nothing Thefollowinggenealogiealtableof the Aryan 
more than the breath of the sky : words ex- family of languages may serve to illustrate the 
pressing the soul or life of man, once meant remarks made in this article : — 
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Lmsio x>Axramox8 

Dtaleots oi India . 

the Gipsies 
Perda 
Wales, 


nSAS TiANOTAaSS 

Fniktit a&d Pall ; Saasoiit, Modem and Tedie . 


Scotland 

iTeland 

Portugal 


Italy . 
WaUachia • 


. p^, Peblevi, liSend . 


. : . ; 1 

• • • • 

• • > • 


Oyxnrio 

. Cotnisbi 

. 


Gadbclio 

: : : : ’ 
f Langae d oo 
• 1 „ tfoil 

■ lingua vulgaris 

f Osoan 1 

•1 Latin 
(Dmbrian 

! > ' 

« . f Doric, .aSolio 

* fi.ptvq AtMo, lonio ... 

. ■ . 



Greece 

Xlthnajiia - 

Xkaasla South-Boat Slavonio 

Poland West Slavonio 

Germany . Middle High Gknnan--01d High. German . High German 

. Gothic ^ 

Bnglaaid . Anglo-Saxon . . . . . • • r German 

Holland . Old Dutch ) 

Denmark ) 

1?'^ ‘loidHotse 
Norway . f ■««*«» 

IceUnd J 


Indio 

Iranio 


■ H 


Illyrlo . 
Helleaio 


A more complete taHe of the Aryan lan- 
guages, together -with genei^ogical tables of 
the Turanian and Semitic families of languages, 
•will he found in Professor Max Mulle?a Leo- 
tures on Language^ fimt series. 

On the subject generally, see Max Midler, 
Loetwreo on the Soienoe of Language^ first and 
second series, wherein abundant references will 
be found to aE the important philolo^cal works 
of recent writers. [TauTosio.] 

Xianlaiies, Bentos XtanlsurU (Xat.). The 
long conical and sharp-pointed teeth which are 
placed next behind the mriaors. They are also 
called dmUB oanini and ouspscfuifi. Th^ never 


Zkanins (Lat. a hutoker). A Linnman genus 
of Passerine birds, forming the typical family 
of the Dentirostral division of that order in 


the system of Cuvier. The birds of the family 
Lamad(j^ shrikes, or butcher-birds, are charac- 
terised by a strong compressed conical beak, more ; 
or less hooked, and emarginate near the pomt, j 
as in the other Dentirostres. The shrikes Kvo 
in families, and fly irregularly ^d precipitately, 
uttering shrill cries; they build in trees, lay 
five or six eggs, and take great care of their 
young. They have the habit of imitating a 
part of the son^ of such birds as live in their | 
viciniiy. The larger and stronger birds are 
predatory, and attack, sla^ and devour smaller 
birds ; whence the name jSicteher-hird. 

Banslnm. This genus of Mdieuxa ^elds 
the Lansa, Lan^at, or Ayer-Ayer, a yeUow 
fimit about the size of a pigeon’s egg, highly 
esteemed in the East. The species L. domes- 
tieum is a tree with imparipinnate leaves. Its 
wood is used by the Mmays. 

Xbansquenets, Banslcneebts (Ger. land- 
khechte, <xmirg men or lads, or lanzknecht, 
from the Itmce or pike which they carried). The 
German in&ntry first raised by the emperor 
Maximilian to confroni that of the Swiss, to- 
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wards the end of the fifteenth century. The lans- 
knechts were very irregulaxly armed ; the greater 
part with pikes, but certain companies in every 
^vision had muskets. They were raised by 
voluntary enlistment, and their leaders passed 
with little reluctance into the service of any 
power which was willing to pay them. This 
infantry played a conspicuous part in the wars 
of Italy, in the first half of the sixteenth 
century, after which the name fell into disuse. 

Sbanteni (Lat lantema). In Architecture, 
a drum-shaped erection, either square, circular, 
Optical, or polygonal in plan, placed on the 
top of a dome, or on that of an apartment, to 
give light [CupoxA.] 

Baatern, XMEsigic. ^agig LAxersitN.] 
Baatern Wbeel. In Mechanics, a kbd 
of pinion having, instead of leaves, cylindrical 
teeth or bars, known as trmdke, or spindles, 
in which the teeth of the main wheels act 
The ends of the trundles being fixed in two 
parallel boards or plates, the lantern wheel has 
the form of a box, or a lantern, whence the 
name ; it is much used in horology, but is now 
seldom employed in mechanics, for which pur- 
poses toothed wheris have been substituted forit 
Banthanlte. Native carbonate of Ima- 
thanum. 

^ Kantbaiiiun ^Gr. TwfSdveut, to escape n<h 
the). A metalhc substance diseovered by 
Mosander in Cerite\ it is associated with, and 
concealed as it were by, the oxide of cerium. 
The anhydrous oxide of lanthanum is of a 
brick-red colour: the hydrated oxide is whiter 
and rapidly absorbs carbonic acid. 

lanyards (perh^s connected with the Er. 
laniire, a thong). On Shipboard, riiorb ropes 
used in making fast various articles ; but more 
particularly in stretching, by means of deadeyes 
or blocks, other ropes, as the shrouds, stays, &c. 

Baoooon (Or.). In Greek Mythology, a 
son of Antenor and priest of ^oEo or Po- 
seidon during the Trojan war, while he was 
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engaged in sacrificing a bull to Poseidon, two 
enormons serpents, sent by Athena, in revenge 
for ^his having endeavoured to dissuade the 
Trojans from admitting the famous wooden 
hoi*se within their walls, issued from the sea ; 
and having fastened on his two sons, whom he 
vainly endeavoured to save, at last attacked the 
father himself, and crushed him to death in 
their complicated folds. (Virgil ii.) 

This story has gained celebrity from its form- 
ing the subject of one of the most beautifol 
groups of sculpture in tile whole history of 
ancient art. The composition is pyramidal, 
and represents Laoeoon and his two sons 
writhing and expiring in the convolutions of 
the^ serpents. This famous group of sculpture, 
which was highly praised by Pliny, was dis- 
covered at Eome among the ruins of the palace 
of Titus, at the beginning of the sixteenth 
century ; and afterwards placed in the Parnese 
palace, whence it found its way to the Vatican. 
It was executed by Polydorus, Agesander, and 
Athenodorus, the three celebrated artists of 
Ehodes. 

Xiapagreria (after Josephine Lapagerie, the 
first -^e of ITapoleon Bonaparte). A beauti- 
ful genus of twining undershrubs from Chili, 
belonging to the FMesiacecB, L. rosea, with its 
^eat beU-shaped rosy-crimson hly-like flowers, 
is one of the most gorgeous creepers introduced 
for the ornamentation of our greenhouses. 

XiaplUl (Lat. lapillus, a Utile stone). Small 
volcanic cinders. 

lapis (Lat.). In Eoman Antiquity, literally 
a stone; but the term was used among the 
Eomans to signify a mile, at the end of which 
lapides or stones were erected with a mark 
thereon to show the distance from Eome. 
Hence the phrases tertius lapis, centesimus 
lapis, &o., for 3, 100, &c- miles; and some- 
times even the ordinal number was used, with 
lapidem understood, as ad dwdedmtm — ^twelve 
miles distant. The Eoman practice of indi- 
cating the distance of one place from another 
by the erection of stones has been borrowed 
almost aU the nations of modern Europe. ^ 

lapis Caustious (Lat.). Caustic potash. 

lapis Siwlnus (Lat.). A compoimd of 
nitre, alum, and verdi^s, melted together; 
camphor is som«y^imes added, and white vitriol 
substituted 'for^verdigris. A portion of this 
fused compound dissolved in water formed a 
celebrated eye lotion ; it was hence also called 
Lapis opMmlmious. 

lapis Xnferualis (Lat.). Fused nitrate of 
silver; often called Iv/nar caicstic. 

lapis lazuli (Lat. lapis, and Arab, aznl, 
heaven). A mineral of a blue colour, found 
, in masses or nodules (generally in OTanite or 
erystaUine limestone) mixed with F^par and 
Quartz, and often sprinkled with yellow grains 
of Iron Pyrites. It is a silicate of soda, Hme, 
and alumina, together with a sulphide (probably 
of iron and sodium). Frequent use is made of 
it in mosaic and inlaid work, as w^ as for 
making vases and other costly ornaments ; and 
when ground to a fine powder, and carefully 
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washed, so as to remove all foreign matters, it 
furnishes the valuable pigment known by the 
name of Ultramarine. A nodule of consider- 
able size has been found in the basalt of Tit- 
terstone Glee Hill in Shropshire ; but Siberia, 
Persia, China andBucharia are its chief sources. 
[Lazuxite.] 

^ liapls Xiydius (Lat.). Lydian stone. A 
silicious slate, used as a tozichstone for trying 
the quality of gold and silver by the colour of 
the streak. 

Xiapis Ollaris (Lat.). [Poxstokb.] 

Xiapis Specularis (Lat. from speculum, a 
mirror). The Specular Stone of the ancients 
generally signifies Mica, but sometimes Selenite 
or transparent G-ypsnm. 

Xiiapitliae (Gr. Aavidai). In mythical Geo- 
graphy, a people of Thessaly, chiefly known to 
us from their fabled contests with the Centaurs. 
The^ battle between the Centaurs and the 
Lapithse has been described by Hesiod and 
Ovid with great minuteness. 

Xiaplace’s Coefficients and Functions. 
In the calculus of attractions, certain coefficients 
and functions which were first* investigated in 
the Micanigue Cileste. They have their origin 
in the following considerations. If 
[(ar— a/)® + ip—p'f + (sr— 
denote the reciprocal of the distance between 
two points (jx, y, z) and {pf, z') ; then the 
following partial differential equation will be 
satisfied identically: 


dH d?u d?u « 


[PoTBiTTiAL.] If polar coordinates be em- 
ployed, then 

3>—r sin 0 cos <|>, y~r sin Q sin (f>,z—r cos 6, 


and putting for brevity cos 0=^ju, the last equa- 
tion becomes, 
d^ru , 
dr^ 




and u or 


may be expanded in a series of the form 

■ • • • 

Each coefficient Pi will be a determinate 
rational and integr al function of [x, cos (f> 
and sin ^ VI — of the dimension in n, and 
an exactly si milar f unction of p', cos VI— 
i and sin ii|>'Vl— whoso greatest numerical 
lvalue will be unity. These coefficients Po 
Pi Ps,. . . Pi are Q&llQd. Laplace’s coefficients of 
the orders 0, 1, 2 , . . z respectively. Substi- 
tuting the series for « in the last differential 
equation, it is easily seen that Pi satisfies the 
equation 



+ 


1 


d<j>^ 


+ 2(»+l)Pi«0; 



LAPLAOE’S THEOREM 
an equation -wliieli has heen integrated directly 
by Hargreave, Donkin, Boole, and others. 
{Phil. Trans. 1841 and 1857 ; Crelle’s Journal 
and Cambridge and Dublin Math. Jour.) All 
functions of and ^ which satisfy the last equa- 
tion, kno'wn as Laplacds equation, are termed 
Laplaods Functions. Amongst other useful 
properties of such functions are the following : 

1. Qi and Ri, being two Laplace’s functions, 

/»1 /» 25r 

if Qi Rij d>(i, dtp SS5 0 
•/ot/ o 

whenever i and i' are different inte gers. 

2. An y fun ction of cos ^Vl— / a® and 
sin <f> Vl—jM.* which does not become infinite 
between the limits of the above integrals can 
be expanded in one, and only in one, series of 
Laplace’s functions. If 

+ El + • • +Ei . . . 

represent this expansion, then I 

The writers on Laplace’s functions are very 
numerous. It Vill suffice here, however, to 
mention the two most recent special works on 
the subject. The one is the Treatise on At- 
tractions, Laplacis Functions, and the Figure 
of the Farth, by Archdeacon Pratt (London 
1861) ; the other the jTandbuoh der KugeU 
funetionen by Heine (Berlin 1801). 

l^aplace’s Theorem. [Laobakob’s Theo- 

BEM.] 

abapplng. In ArtiUe:^, wearing away by 
friction a very small portion of the surface of 
the lauds of a rifled gun, in order to ease the 
passage of the shot. 

Sbapse (Lat. lapsus, a slip). In Ecclesiastical 
Law, the omission of a patron to present a 
dergyraan to a benefice within six months after 
its being void; in which case the benefice is 
said to be void, and the right is lost to the 
patron. In England the right of presentation 
then accrues to the bishop, and to the sove- 
reign by the neglect of these ; and in Scotland 
it devolves on the presbytery. 

Ikapwingr. The name of a native species 
of the genus VamUus, dismembered by Beeh- 
steiu from the Tringa of Linnseus. [ Vanei,i.us 
and Tbxng-a.] The lapwing or pee-wit ( Vanel- 
lus crisiatus, Bechst.) is an inhabitant of this 
country, and subsists chiefiy on worms and 
the animalcules of the seashore which it fre- 
quents in great numbers. The female makes a 
simple nest by scraping together a little dry 
grass, and deposits thereon four eggs, of a 
dirty olive colour spotted with black. The 
young birds are covered with a thick down 
when hatched, and soon begin to run about : at 
the approach of danger they squat down, and 
the parent, by a curious instinct, endeavours 
to attract the attention of the intruder, and 
draw him away from the spot, by fluttering 
about with cries of inquietude, or even running 
alon^ the ground as if lame. In October the 
lapwings are fat, and in good condition for the 
table : their eggs axe considered a great delicacy. 
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[ fiaquear (Lat.). In Architecture. [La- 

[ CTOTAB.] 

i Xiararium (Lat). In Ancient Architec- 
ture, the apartment in which the lares or house- 
hold gods were deposited ; it also frequently 
contained statues of the proprietor’s ancestors. 

Starboard (Ital. quello hordo, that side, 
contracted iu speaking to ’lo bordo). The 
former term for the left-hand side of a ship to 
a person standing on it, whose face is turned 
towards the head. The other side is called 
the starboard ; and as, from the resemblance of 
sound, larboard and starboard were often con- 
founded, the word was officially abolished a 
few years ago, and port substituted arbitrarily 
for it. [PoBT.] 

Xiarceny (Fr. larein, from Lat. latroeinium, 
theft). In Law, a species of felony, distinguished 
formerly into simple and mixed : the latter of 
which WEIS the taking of goods and chattels 
! from the person, or from the house, if above the 
value of twelve-pence. But this distinction 
was abolished in 1828. Larceny is the ’feloni- 
ous and fraudulent taking and carrjring away of 
the goods and chattels of another. Thefts of 
things affixed to the freehold, if forming part 
of what is termed real property, are not larceny 
at common law ; but many offences of this de- 
scription have been brought within the eharac- 
ter of larceny by enactment. Bobbery, break- 
ing into and stealing in a dwellin^houso, if in 
the daytime, piracy, &;c., are species of mixed 
larceny. A receiver of stolen goods is in- 
dictable either for a substantive felony, or as 
accessory to the theft or robbery. The law 
on the subject of this and cognate offences is 
now consolidated by ‘The Larceny Act 1861.’ 
[Law, OBiMiNAii.] The punishment of simple 
larceny is three years’ penal servitude, or two 
years’ imprisonment. 

tarcli'(Lat. Larix). The Common Larch is 
Abies Larix ; the American Larch, Abies pcndula, 
the Tamarack of the Canadians. ^ [Abies.] 
Sbarderellite. A native borate of am- 
monia found at the lagoons of Tuscany, and 
named after count de Larderel, 

X^ardlte. A kind of Chinese Flgxire-stone 
or Agalmatolite, named after IVI. Lardi. 

i&ares (Lat.), Domestic deities of the 
Latins, who were probably regarded as the 
souls of the deceased ancestors of a family. 
Their worship, however, was not confined to 
private houses; as there were lares of the 
diy, the country, roads, &c. [Penates.] 
Karere (Ital. largo). In ancient Music, a 
character representing the greatest measure of 
musical quantity; one large containing two 
longs, one long two breves, one breve two semi- 
breves. 

Large. In Sailing, this term is applied to 
a wind abaft the beam, but not straight astern. 
To sail large is to sail on a large wind. 

Xiargrbetto (Ital. dim. of largo). In Music, 
a movement a Httle quicker than largo. 

Xiargo (Ital.). In Music, a direction for the 
time^ or rather the style, in which a piece of 
music is to be performed. It is generally un- . 
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derstood to mean slow, but tbe real meaning is 
vnde, roomy ; a figurative expression for a broad 
expressive style [Alubgeo.] 

a^arldee. A family cf svamming birds, 
having the gull (Larus) as the type. [Laeus.] 
Xiarix (Lat. the larch). The name under 
which some botanists separate the Larch from 
other species of Abies. 

Xiarlxlnic Acid. A volatile crystallisable 
acid, contained in the bark of the larch. 

Xiarb (A.-Sax. laferc; Scotch, lavrock: as 
hawk from hafoc). The common name of the 
native species of the genus Alauda of Linnaeus ; 
of which one, the Mmda arvensis, is distin- 
guished as the sky-lark or lavrock; other, 
Alauda oamyestris, Linn., is called the field- 
lark. As the species of the present genus differ 
frorn most other insessorial birds in resting 
habitually and sleeping upon the ground, their 
feet present a singular but simple modification, 
whicm at the same time beautifully adapts 
them to their office of supporting the superin- 
cumbent body on a flat surface : it consists in 
the extreme elongation in an almost stcaight 
line of the claw of the hinder toe, which is, at 
the same time, proportionally robust : thus the 
plane of support is extended at the expense of 
the prehensile faculty, which the habits of the 
lark render, of little or no value to it. 

The sky-lark is universally admired for the 
power and melody of its song, and for the 
beautiful associations inspired by the circum- 
stances under which its notes are most richly 
poured forth, viz, while soaring aloft to greet 
the rising sun. It ascends in the air almost 
perpendicularly, by successive flights, to an 
elevation at which its song becomes inaudible: 
its descent is generally oblique. The female 
builds her nest on the ground, and lays four or 
five eggs, which are of a greyish brown colour 
marked with darker spots : she sits about fif- 
teen days, and usually rears two broods in the 
year. This prolific species is .granivorous, and 
in the winter large flocks congregate together ; 
they are very fat at this season, and are captured 
in great numbers for the table. [Alauda.] 

Xiarikapur. The common name for the 
plants referred to the genus Ddjphinium. They 
belong to the order Banimotdaee<s, and are 
for the most part of ornamental character. 
[Delphiioum.] 

liarmier (Tr.). In Architecture. [Corona.] 

Xiarus (Lat. ; Gr. \dpos). A Linnsean genus 
of aquatic birds belonging to the longipennate 
division of palmipedes in the system of Cuvier, 
and now raised to the rank of a family com- 
prising several subgenera. The ianS®, or 
gulls, are characterised by their compressed 
elongated pointed bill, of which the superior 
mandible is curved downwards near the end, 
and the inferior forms a salient angle heneath. 
The nostrils, placed near its middle, or a little 
more forwardjg, are loug, narrow, and form a 
complete transverse perforation; the tail is 
ample, aud sometimes pointed. (Zestris.) The 
guUs are common and numerous on the sea- 
coast, and feed on the di&rent animal sub- 
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stances which are left on shore or float down 
with the ebbing tide. The black-headed gull 
'Lams ridibimdits, Linn.) breeds on the marshy 
‘dges of rivers or fens ; the female makes her 
i^t among the reeds and rushes of heath or 
dried grass, and lays three or four eggs of an 
oHve-hrown colour spotted and streaked with 
dusky red. When the young are able to ac- 
company the parents, they all resort to the sea- 
shore. The other species of gulls buM for the 
most part in the sand or the clefts of rocks. 

Xiarva (Lat a spectre). A Metabolian in- 
sect in its first stage after exclusion from the 
egg is so called, because its real form is, as it 
were, masked: the same term is also applied to 
those reptiles which undergo a metamorphosis, 
as the frog, when at a corresponding period 
of existence. The term grub is applied to 
the larvae of many insects; while that of 
caterpillar is most feequently reserved for the 
Lepidoptera. 

Karvee. Spectres of the deceased were so 
termed by the Eomans. They were held to be 
mere empty forms or phptoms, as their name 
indicates, yet endowed with a sort of existence 
resembling life, since they were to be pro- 
pitiated by libation and sacrifice. The larva of 
Caligula, according to Suetonius, was often seen 
in his palace after his decease. The larvae are 
described by Seneca^ and often represented in 
paintings and on gems under the figure of a 
skeleton; sometimes under those of old men, 
with shorn locks and long beards, carrying an 
owl on their hands. 

Xiarvipara (Lat. larva, and pario, I bring 
forth). Those insects are so called which bring 
forth larvae instead of eggs, the latter being 
hatched in the oviduct.. 

Xiaryn^tis. Inflammation of the larynx. 
The symptoms are hoarseness, sense of suffo- 
cation, great anxiety and restlessness, and spas- 
modic difELculty of deglutition. The acute form 
of the disease sometimes terminates fatally in 
twenty-four hours. Chronic inflammation of 
the larynx is not an uncommon complaint, and 
often a very troublesome one ; requiring for 
its relief strict attention to the general health 
and the careful use of counter-irritation. The 
acute form of the disease requires local depletion 
and general antiphlogistic treatment. 

Xiaryngoplionsr (Gr. Xapvyy6ipa)vos, soundr- 
ing from the throat). The sound of Ihe voice 
as heard by applying the stethoscope over the 
larynx. 

Xiaryngotoany (Gr. Xapnyyaropdct). The 
operation of making an opening into the larynx. 
[BRONCHOTOjMnr.] 

Xiarynx (Gr. Kdpvy^. The upper extremity 
of the trachea. It is a cartilaginous cavity, the 
superior opening of which is called the glottis. 
Its various parts, anatomically considered, are 
extremely complex and intricate, especially in 
reference to its construction and physiology as 
the organ of voice. 

Ibascars. The name popularly given to the 
native Malayan sailors, many of whom are in 
the service of our mercantile navy. 
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Xiaser ^Lat.) or Cyrenaloiim* diUcis. 
A gum resm 'wh.ieli was greatly esteemed by the 
ancients, and obtained ftom the nortb of Africa. 
It is described by Rioscorides (Kb. ni. e. 48) ; 
and, under tbe name of siljphion, by Theo- 
phrastus. Different names were given to dif- 
ferent parts of the plant which affords it, the 
term laser being exclusively applied to the in- 
spissated juice. From the representations of 
the plant upon the coins of Gyrene, it appears to 
have been one of the Umbellifercs, and according 
to Lindley (F/ora Medica, p. 52) was in all 
probabiKty obtained from Thajpsia Silj^Mon or 
garganha. 

laaslonite. A hind of "Wavellite, found in 
slender silky fibres at the mine of St. Jaques, 
near Amberg, in Bavaria. 

Xiasso (Span, from Lat. laxus, loose). A rope 
furnished with a noose at one end. It is much 
used in AustraHa and America for catching 
wild cattle. In the British cavalry, ten men 
per troop are supplied with the lasso, in order 
that they may, on emergencies, be available 
for purposes of draught. 

Xiast. In Commerce, a measure of un- 
certain quantity, varying in different countries 
and with respect to different articles. G-ene- 
rally, however, a last is estimated at 4,0001bs. 
(ComimirGial Dictionary.) 

Wastage. Ballast or lading in a ship. 

l&astrea (after M. de Lastre, of Chateller- 
haut). The modern genua of Ferns of which 
the Male Fern, Z. FiWs-mm, is the ^pe. It 
is separated from other Aspidiaceous Ferns by 
its fcee veins and kidney-shaped sori, owing to 
which latter character some hotanists prefer to 
place it hxNephrodium, in which, however, in a 
more limited sense, the veins are nnited. It is 
a very extensive genus found in aU parts of the 
world. 

Kasurlte. Blue carbonate of copper. 

Katauia {^Latanier, its Bourbon name). A 
genus of African Palms, with fan-shaped leaves, 
and forming trees twenty or thirty feet high. 
The pulp of the fruit of Z. Commersonii, though 
disagreeable in flavour, is eaten by the negroes. 
This species is a native of the Mascaren Islands, 
- and is often cultivated in our hothouses. 

Xiateen Sail (Ital. latina, large or broad). 
A triangular sail having its upper edge fastened 
to a long yard much indined to the horizon. 
It is used on xebecs and other vessels navi- 
gating the Mediterranean. 

Xiatent Heat (Lat. lateo, Z lie hid). When 
heat is applied to a solid, the temperature of 
the latter rises until it begins to melt ; but even 
if the application of heat be continued tinin- 
terruptedly, a thermometer placed in contact 
with the melting solid remains stationary until 
complete liquefaction has taken place. The 
same phenomenon is observed when a soKd or 
l^uid is converted into vapour by heat. During 
Kquefaction or vaporisation a large amount of 
heat is absorbed without rendering the body 
hotter, and hence the heat so disappearing lias 
been termed latmt heat. In such cases the 
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heat thus said to be rendered latent is con- 
sumed either in separating the atoms of the 
body from each other or in moving them into 
new positions. It, therefore, no longer exists 
as heat ; but when the vapour is condensed or 
the liquid soKdified, the amount of heat which 
has thus been consumed is re-generated. (Heat 
as a Mode of Motion^ by Prof. Tyndall, p. 147.) 

Ibateral Operation. A Surgical term 
applied to one of the methods of cutting for 
the stone. 

Ijateran. A church at Borne, the Pope’s 
see, and the metropolitan of the whoie world, 
dedicated to St. John Lateran. The name is 
derived from the Eoman family of the Laterani, 
who possessed a palace on this spot, which was 
seized by Nero, and beaime from his time an 
imperial residence. The Lateran palace was 
given by Constantine to the popes (Milman’s 
Hist, of Christianity ii. 361), who continued to 
inhabit it until their retirement to Avignon, 
when it was exchanged for the Vatican. The 
building was then converted into a church. 
Eleven councils have been held in the Basilica 
of this name (hence styled Lateran councils 
in ecclesiastical history), of which four are 
considered by Eoman Catholics to be general. 
The last of these (or the twelfth general, 
according to the same computation) is the most 
celebrated. It was* held in 1216 by Innocent 
III., and is principally famous as establishing 
the Eoman Catholic doctrine of the Eucharist, 
using for the first time the term transubstanHa- 
ii'oj^forthe change of the elements. This council 
was convoked on the occasion of the heresy of 
the Albigenses, and its exposition of the Catho- 
lic faith is directed principally against them. 
It establiriied also some canons for the main- 
tmiance of discipline among the clergy, and 
that (omnis ntriusque sexus) which enforces 
confession and communion upon all the faithful 
at least once a year. 

Xiateritlous (Lat. lateritius, from later, a 
brick). This term is applied to the reddish 
sediment which is often deposited by the urine. 

Jiotex (Lat). A eoagulable sap which cir- 
culates in the vessels of the laticiferous tissue 
of plants. The term is extended to any kind 
of viscid fluid conveyed in the laticiferous ves- 
sels, whether opaque or not. 

Xiatb (Ger. latte). In Architecture, a thin 
cleft piece of wood used in slating, tiling, and 
in jplastering. Two sorts of laths, single and 
double, are known amongst London builders, 
and both of them are made out of Baltic 
fir; ^ the ^former being barely a quarter of 
an inch in thickness, the latter being tliree- 
eighths of an inch ; the foreign laths are usu- 
ally split out of oak, and are made of various 
thicknesses. Pantile laths are long square 
pieces of fir or oak, on which the pantiles hang. 
The term has also lately been appKed to the 
WTDUght-iron strips that serve to fasten the 
slates or the sheets of metal on a roof j or to 
the strips that support the filling-in part of a 
fireproof floor. 

Ac^tb Floatea au4 Set Fafru In Archi- 
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tecture, two-coated plasterer’s work ; the first 
is called laying^ and is executed without 
scratching, except with a broom. When used 
on partitions and walls, this kind of work is 
generally coloured j when on ceilings, it is 
white. 

Xiatli Plastered) Set| and Coloured. 

In Architecture, the same as lath laid, set, and 
coloured in addition ; the same definition may 
be extended to the work called lath pricked 
up, floated, and set fair for paper, excepting 
that it receives an additional coating — the 
pricking-up coat essential for procuring the even 
surface that is required for paper. 

liatlie. An Anglo-Saxon territorial division, 
of which the etymology is uncertain. Kent is 
the only connty divided into lathes, each of 
which contains four or five hundreds- Each 
was originally under the jurisdiction of a lathe- 
reeve, subordinate to the sheriff of the county. 

LjlThb. An en^ne in which rotary motion 
is given to the object proposed to be turned, 
the tool intended to act upon it being held or 
fixed in any requisite position. It is much 
used, and is, in the hands of the best makers, 
a very complicated and ingenious piece of me- 
chanism. The old lathes were worked by the 
foot ; but in modern works, the head-stocks axe 
made so large that it is necessary to put them in 
motion by a steam engine. A good lathe consists 
of: 1. the frame; 2. the head-stocks, which bear 
also the differential pulleys, to allow the velocity 
of the motion to be changed ; 3. the rest for the 
tools; and 4. the corresponding differential 
pulleys upon the shaft communicating motion ; 
the foot motion would be comprised under the 
frame. 

3battirsea (Gr. XaQpaios, conoectle^. A 
curious genus of OrohanGhace<B^ called Tooth- 
wort. The English name arose from the root, 
which is parasitic on the roots of trees, and is 
branched, and clothed with numerous fleshy 
scales, resembling teeth. On this ground the 
old herbalists considered it a spedfic for tooth- 
ache- 

Xiatbymfl (Gr. T^Mvpos, a vetohllng). A 
considerable genus of Legvminoscs^ one of the 
most familiar of which is L. the 

Sweet Pea of the gardens. Several other spe- 
cies are cultivated for ornamental purposes. 
L. is grown in the south of Europe 

under the name of Gesse, or Jarosse ; its seeds 
are eaten in the same way as the chick pea, 
but are of a superior quality. The whole plant 
is sometimes cut for forage. The tuberous 
roots of L. tuberosus^ not uncommon in corn- 
fields in various parts of Europe, and lately 
found in Essex, are eaten, boiled or baked, in 
countries where they are abimdant, L. Ajphaca^ 
which has leaf-like stipules, but no leaflets, 
and A- NissoUa, which has neither leaflets nor 
stipules, but flattened grass-like leaf-stalks, are 
two rare annual native plants. 

Xiatialite (from Latium, the old region of 
the. Latins, in Italy). A synonm for Haiiyne. 

Xiaticiferoua Vessels. One of the ele- 
mentary tissues of plants, probably a modifica- 
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tion of cellular tissue, and consisting of tubes in 
which Latex is conveyed. 

XiaUclave (Lat. latus clavus). The broad 
stripe which Roman senators and patricians 
were privileged to wear on their robe. 

SQatln Cburoli. In Ecclesiastical History, 
a name applied to the church of Rome and 
the churches in communion with it, as distin- 
guished from the Greek or Eastern or Orthodox 
communion. As contrasted with the latter, the 
Latin Church was long distinguished by a less 
subtle and refined theology, and by greater 
vigour of action. For a full examination of 
the characteristics of these two great religious 
bodies, see Milman, History of Latin Chris- 
tianity, also Edinburgh Review, January 1868, 
p. 64, &c. 

Xiatlsslmus Xiorsl. In Anatomy, a broad 
muscle of the back which pulls the os humeri 
downwards and backwards, and assists in its 
rotatory motion. 

Xtatltude (Lat. latitude, breadth). In Geo- 
graphy, this term signifies the distance of a place 
from the^ equator, expressed in degrees of the 
earth’s circumference ; or it is the angle which 
a line perpendicular to the horizon of any place 
makes wim the plane of the earth’s equator. In 
Astronomy, the term latitude, as applied to a 
celestial body, has a different signification, and 
means the distance of the body, or rather the 
place of the body, from the ecliptic, or plane 
of the earth’s orbit. The term declination is 
applied to denote the angle corresponding to 
terrestrial latitude ; namely, the distance of a 
star or planet from the plane of the earth’s 
equator. This double signification of the term 
is unfortunate, as it tends to create a confusion 
of ideas; but having been introduced by the 
early astronomers, and being ingrafted into 
every existing work on the science, it is now too 
late to substitute another word in its place. 

Latitude and longitude being the coordinates 
by which the positions of places on the ter- 
restrial surface are defined, their determina- 
tion forms a most important application of 
astronomy. 

In order to give an idea of the methods of 
finding the latitude of a place, or of a ship at 
sea, it is necessary to recall some of the ele- 
mentary properties of the sphere. Let H H' 
be the horizon of a spectator 
placed at C; CP the direc- 
tion of the axis of the earth; 
and C Z the direction of the 
zenith, or perpendicular to the 
horizon. Let OE he drawn perpendicular to 
0 P, in the plane determined by the straight 
lines C P and CZ, or the plane of the meridian ; 
then 0 E is the intersection of the planes of the 
equator and meridian ; the semi-diameter of the 
earth being neglected as infinitely small in 
comparison with the distance of the celestial 
concave, to which OP, 0 Z, and 0 E are sup- 
posed to he prolonged. Hence Z is the zenith 
and P the elevated pole. 

Now, by the definition, the angle E C Z is 
the latitude of C ; and it is this angle, therefores, 
Y 
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wliich. is to be determined. The _ observer I 
always knows his zenith by the direction of the 
plumb-line ; but there is no visible mark in the 
heavens by which he can at all times determine 
the place of the equator, or the position of E in 
the meridian, or even the meridian itself. But 
the angles E 0 P and Z C H being each right 
angles, EOZ is equal to PCH ; that is to say, 
the latitude of the flace is equal to th^ height 
of the visible pole. Now the pole is a fixed 
point in the heavens, and its position (in the 
northern hemisphere) is indicated nearly by a 
star, called the pole star, or a polaris^ which 
describes a smaJl circle within 1° 40' of it. 
By observing, therefore, the height of the pole 
star at any place, an approximation to the lati- 
tude will be obtained within 1° 40' of its true 
value. But this approximation is very far 
from being sufficient for any useful purpose; 
it is therefore to be corrected by means of a 
table called the * correction for pole star.’ 

The places of the principal stars being ^ven 
in the existing catalogues, the observed, altitude 
of any one of them at the time when it passes 
the meridian will give the latitude of the place. 
Let S be a star on the meridian, and S P its 
polar distance in the catalogue, and let its al- 
titude H' S be observed ; then H' S being known, 
S Z, the zenith distance, is also known ; and 
S P being also known, we have SP— SZ=ZP, 
the complement of the latitude. In like man- 
ner, the latitude may be found by observing 
the meridional altitude of the sun, or moon, or 
a planet, the deelinations of all these bodies at 
any time being known. Yarious methods have 
been given for determining the latitude by ob- 
servations of the heavenly bodies ; but though 
aH the methods are equally good in theory, 
they are not all equally practicable, and some 
of them give results attended with much 
greater uncertainty than others. The fohow- 
' ing are those which are chiefly employed. 

1. By observing the altitude or (which comes 
to the same thing) the zenith distance of a star 
on the meridian. This is the simplest in prac- 
tice, requiring only a single observation, and no 
other correction than for refraction. It is ac- 
cordingly generally employed for common geo- 
graphical purposes. When the sun or planets 
are the homes observed, corrections must also 
be applied for the semi-diameter of the body 
and for the parallax. At sea the bodies selected 
are the sun and moon, the observation of a star 
or planet being difficult. To know when a 
heavenly body is on the meridian, it is neces- 
sary to have a pretty accurate knowledge of 
the time ; but it may be remarked that near 
the meridian the altitude varies very slowly, 
and therefore a small error in respect of the 
time does not much affect the result. 

2. By the altitudes of circumpolar stars 
(those which never go below the horizon of the 
place) at their upper and lower transits. If the 
altitude of a star on the meridian is observed 
both above and below the pole, the sum of the 
two altitudes is equal evidently to twice the 
height of the pole, or twice the latitude. The 
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only correction required is for refraction, which 
is not the same in the two observations. 

8. The latitude may also he found by ob- 
serving the greatest and least meridian altitudes 
of the sun in the course of a year. The sum of 
the altitudes of the sun at the summer and winter 
solstices is equal to twice the height of the 
equator, or twice the complement of the lati- 
tude ; but this method requiring observations to 
be made at an interval of six months, is seldom 
employed, excepting in fixed observatories. 

4. AU the preceding methods suppose the 
body observed to be on the meridian ; but this 
conation, though it renders some calculation 
unnecessary, is not indispensable. The latitude 
may be determined by the observed altitude of 
a body out of the meridian ; and indeed with 
more certainty, because several observations 
may be made successively, the mean of which 
will give a surer result than a single meridional 
observation. Let P be the pole, S the place of 
the star or planet, and S Z its 
observed zenith distance, or 
the complement of its observed ^ 
altitude. In the triangle PSZ, 

P S, the polar distance of the star, is known ; 
S Z is given by observation ; and the hour 
angle Z P S is given, because the time of the 
observation is supposed to be known; there- 
fore PZ, the co-latitude, may he found by the 
solution of a spherical triangle. This method, 
however, can only be successfully applied by 
observing near the meridian, unless the exact 
time of observation is known ; and some arti- 
fices of analysis are required to adapt the 
trigonometrical formulse to calculation. 

Another method of finding the latitude is the 
one called Sumner’s method. YThen one al- 
titude only can be taken, the place of the ob- 
server may be assumed to be on a line, which 
is found as follows. With the estimated lati- 
tude of the ship, the altitude, and declination, 
and by means of the chronometer, showing 
Greenwich mean time, calculate the longitude. 
Mark the spot on the chart corresponding to 
this latitude and longitude. Assume another 
latitude a few degrees different from the 
former, and find the longitude as before. 
Mark the spot on the chart corresponding to 
this latitude and longitude. Join the two 
spots thus found, and the place of the ship 
will he on or very near to the line, or the 
line produced. If another altitude could be 
tafeen an hour or two afterwards, and two spots 
determined in like manner, the line joining them 
will intersect the other line on the chart in or 
near the true place of the ship, and thus the 
position of the ship will he found very nearly. 
The estimated latitudes should, if possible, be 
taken one greater and one less than the true, 
and within a few degrees of each other ; a small 
diagram or chart hounded by the two parallels 
of latitude passing through the estimated lati- 
tudes may be easily constructed, and the place 
of the ship indicated thereon by the intersection 
of the two hues found as above. This method is 
fuHy described in Mr. J ohn Biddle’s Navigation, 
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6, The method in most general use for find- 
ing the hititnde by observations off the meridian 
is the one known as ‘ Inman’s Double Altitude.’ 
This consists in taking the altitudes of the 
same heavenly body, or of different heavenly 
bodies, and noting the interval or elapsed time 
between the observations; the latitude may 
then be computed by the application of the 
common rules of spherical trigonometry. 

6. The last method which we shall notice 
for finding the latitude is one that has been 
proposed by Bessel, and consists in observing 
the eastern and western passages of a star 
through the prime vertical ; that is, the vertical 
plane at right angles to the meridian. When 
a transit instrument is a^'usted to move in this 
plane, and consequently has its horizontal asis 
in the direction of the meridian, all the stars 
which pass the meridian between the zenith 
and equator will twice enter the field of the 
telescope. Now let i be the time of the eastern 
transit, If the time of the western transit, 8 
the declination of the star, <j> the latitude, and 
P the diurnal arc corresponding to the time ^ 
if'); then the formula by which the lati- 
tude is determined is 


The advantages of this method are, that the 
observations may be made with a portable 
transit instrument, which can easily he oriented 
by means of the oixcumpolar stars; a small 
error in the adjustment will produce no sensible 
error in the result if the stars observed pass 
near the zenith ; the observations are altogether 
independent of errors in the division of the 
instrument; and in determining differences of 
latitude, errors of declination are also elimi- 
nated by observing the same stars at all the 
stations. It is therefore a very convenient 
method for use in a trigonometries survey. 

XiatiLtude on tlie Spbere or Reduced 
Xiatitade. In consequence of the whirling 
motion of the earth- about its axis, the parts of 
the equator which have the greatest velocity 
acquire thereby a greater distance from the 
centre than the parts near the poles. By 
actual measurement of a d^ee of latitude in 
different parts of the earth, it is found that the 
eq^uatorial diameter is larger than the polar 
diameter by about twenty-six miles, the former 
being about 7,924 miles, the latter about 7,898 
miles, and that the form of the earth is that 
of an oblate spheroid resembling the annexed 
figure, in which PPi is the axis, and EQ the 
equator. It is usual, however, in drawing the 
figure of the earth, to exaggerate its ellipticity : 
this is done for the sake of drawing the lines 
about the figure with greater clearness, for if 
it were constructed according to its true di- 
mensions the line PPj. (being only abont the 
jl^th part of itself less than E 0.) would appear 
to the eye of the same length as EQ,, and 
we should see that the figure more nearly 
resembling the earth would be a sphere. The 
tnce latitude of a point A is the angle formed 
823 
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by A <3-, a perpendicular drawn to the earth’s 
surface at A with the plane of the equator EQ, : 
thus AGrQ is the true latitude of A. The 
reduced or central latitude of A is the angle 
formed by AC, a line drawn from A to the 
centre 0 of the earth with the equator. Thus 
ACQ is the reduced latitude of A, or the 
latitude considering the earth as a sphere 
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The difference between the true and reduced 
latitude is not great ; it is, however, of impor- 
tance in some of the problems in nautical 
astronomy. The value of this correction for 
different latitudes has accordingly been cal- 
culated, and forma the nautical table called the 
correction for the spheroidal figure of the earth. 
(For the analytical investigation of this correc- 
tion, see Jeans’ Navigation.) 

Xtatitudinarians. In Ecclesiastical His- 
tory, a class of English divines in the reign of 
Charles IL, who were opposed alike to the 
high, tenets of the ruling party in the church, 
and to the fanaticism which then distinguished 
so many of the Dissenters. They were, of 
course, the objects of much attack ; and one of 
their number, Fowler, bishop of Gloucester, ex- 
plained their principles in his treatise entitled 
‘ The Principles and Practice of certain modem 
Divines of the Church of England vulgarly 
called Latitudinarians, truly represented and 
defended, by way of Dialogue, 1670.’ Henry 
More^ and the other Platonising divines of 
the time were sometimes comprehended under 
this appellation. The word has been since 
very generally used to designate those who hold 
opinions at variance with the more rigid in- 
terpretation of Scripture and church traditions, 
or merely as a term of party vituperation. 
Xi&toaia. [MiOTuVA.] 

Xgatria. (Gr. Mrpeta, hired service). In 
Roman Catholic Theology, this term is applied 
to the worship of God, the adoration paid to 
the saints being distinguished by the name 
diMa (Gr. dovXeta, slavery), while that which 
is directed to the Virgin is exclusively known 
as hyper-dvHa, or an excess of duha. 

X[iatrol>ite. A variety of Anorthite, found, 
of a pale red colour, in Amitofc Island, on the 
coast of Labradori' It is a hydrated silicate of 
alumina, peroxide of iron, lime, potash and 
magnesia. Named after the Rev. C. J. Latrobe, 
by whom it was first brought to this country. 

Xiatten (Fr. laiton). Brass or bronze. 
Tinned iron is also sometimes called latten. 
Xiatter»day Saints. [MoaAiomsivr.] 
X>attioe-ldal. (Ouvirandjba.] 
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Ijatiis Reotam* In tlie Conio Sections, 
the double of the ordinate at a focus. [Conic 
Sections.] 

Xiaudanmu (pf imcertain derivation). 
Different preparations of opium have been so 
termed: the tinctures used formerly to be called 
liqiiid laudanum, 

SCiaudicaeni (Lat.). Among the Eomans, 
persons -who (like the modern daqueurs in 
Trance, or the puffers in England at auctions) 
attended the performance of plays and the 
delivery of orations, in order to raise or to 
join in the acclamation. 

Sbauds (Dat. laudes, praises). In the 
Homan Catholic Church, the prayers formerly 
used at daybreak, between those of matins and 
^rime. In later times they have become gene- 
rally confounded with matins. 

Ibaugrliiuir Cras. [Nitrous Oxide.] 

Xiauxnonlte. A variety of zeolite, named 
after G-illet-Laumont It crumbles when ex- 
osed to air in consequence of loss of water, 
t is a silicate of alumina and lime with sixteen 
per cent, of water. 

Sjauncli (Er. lancer, to hurl out). The put- 
ting of a new vessel into the water. “When the 
vessel is to he launched, a frame called cradle 
is built under her, thus : At about one-third 
of the extreme half-breadth are laid, on eadi 
side of the keel and parallel to it, long pieces 
of planed timber, forming, as it were, two keels 
under the principal portion of the vessel. On 
these are placed vertical timbers meeting the 
ship’s bottom, and maintained from slipmng 
outwards by a strong plank or ribband. This 
apparatus, which is the cradle, ^rests on each 
side upon a platform sloping to the water 
five-eighths of an inch in one foot ; these plat- 
forms are called -the ways^ and are planed and 
greased. The hloeks on which the keel was 
laid being removed with the shores, the vessel 
rests on the cradle, which is kept from sliding 
down by a small piece or bar of wood fixed to 
it lying nearly horizontal, abutting against a 
place in the ways called the dog shore, which 
being struck downwards falls, and the vessel 
slides down into the water. When afloat, the 
cradle, which was only kept together by the 
ship’s weight, breaks up, and the detached pieces 
are recovered by boats. 

Launch:. The largest boat carried by a man- 
of-war, and occasionally provided in very large 
vessels with guns and a scarew engine to enable 
it to penetrate rivers. 

Xiaura (Or.). A name applied to the en- 
closure of a monastery in the Greek or (Ortho- 
dox) Eastern Church. The weU-known lauras 
in Palestine, &c. were collections of cells in 
which hermits lived, in strict seclusion, but 
without a common monastic rule. 

Xiauracese (Lauras, one of the genera). A 
natural order of arborescent Exogens of the 
Daphnal alliance, inhabiting the cooler parts 
of the tropics and some temperate countries. 
They are mstinguished from all other incom- 
plete apetalous Exogens, excepting Athero- 
spermaeea, by the peculiar dehiscence of the 
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anthers, which open in consequence of the 
face of the valves rolling back ; and from that 
order by the ovules being pendulous, not erect. 
The species are generally tonic and stimulant. 
Cinnamon and Cassia are the produce of some, 
Camphor of others, and the Common Sweet 
Bay {Lauras nohilis) is a frequent instance of 
the order in the northern form. A few are so 
aromatic that their seeds have been used as 
substitutes for nutmegs. 

Xiaureate (Lat. laureatus). Literally, 
crowned with laurels. It was from some 
traditionary belief respecting the coronation 
of “Virgil and Horace with laurel in the 
Capitol (of which, however, no record is 
extant) that the dignity of poet laureate was 
invented in the fourteenth century, and con- 
ferred on Petrarch at Eome by the senator 
or supreme magistrate of the city. It was 
intended to confer the same honour on Tasso, 
who, however, died on the night before the 
proposed celeWtiou. In 1726 and 1776 it 
was granted to two celebrated improvisator!, 
the Signor Eufetti and the Signora Morelli, 
better known by the name of CoriUa. [Im- 
PROvrsATOm.] In most European countries the 
sovereign has assumed the prmlege of nomi- 
nating a court poet with various titles. In 
France and Spain these have never been termed 

S oets laureate ; but the imperial poet, or Poet§ 
iesareo, in Germany, was invested with the 
laurel. In England traces of a stipendiary 
poet royal are found as early as Henry III., 
and of a poet laureate by that name under 
Edward lY. Skelton, under Henry VII. and 
Henry YIII., was created poet laureate by the 
universities of Cxford and Cambridge, and ap- 
pears to have held the same dignity at court ; 
but the academical and court honour were 
distinct until the extinction of the university 
custom, of which the reign of Henry YIIL 
exhibits the last instance. 

Eoyal poets laureate are supposed not to have 
begun to write in English until after the Eefor- 
matiou. The office was made patent by Charles 
I., and the sala^ fixed at 10 0^. annually, with 
a tierce of Spanish Canary wine. Under Queen 
Anne it was placed in the control of the lord 
chamberlain. In the reign of George III. the 
annual tierce of wine was commuted for an 
increase of salary, and at the dose of the same 
reign the custom of requiring annual odes from 
the lord chamberlain was discontinued. 

Xiaurel. The common name for Lauras. 
The Chei^ Laurel, or Common Laurel of the 
gardens, is the Cerasus Laurocerasus. 

Xaurenoia (after M. de la Laurencie, a 
French naturalist). A genus of rose-spored 
AJgce, the type of the order Laureneiaoees. 
It contains some of our commoner seaweeds, as 
L. obtusa a.nd pinnatifida, the former of which 
forms the greater part of what is now sold as 
Corsican Moss, and the latter is sometimes 
eaten under the name of Pepper Dulse. 

Xiaurentiaii Rocks- In Geology, an im- 
portant group of rocks, deriving its name from 
the river JSt. Lawrence, near which they are 
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developed. These rocks are anterior to tlioge wHcli yields oil of Spike ; the latter is some- 
generaUy recognised as the oldest Silurian and what the larger of the two. Lavender is an 
Cambrian strata known in the British Islands, nndershrub, with linear grey leaves and close 
They are, however, believed to be represented spikes of bluish flowers, from which latter by 
by some examples of gneiss and slate in Scot- distillation the essential oil of Lavender is 
land. Other contemporaneous series wiU, no procured. Preparations of Lavender are used 
doubt, be discovered. Among the Laurentian both in perfumery and medicine. The oil of 
rocks of Canada very singular indications of Spike, which has a less agreeable perfume, is 
the existence of organie bodies have been de- used by painters on porcelain, and by artists in 
tected in Serpentine, Epidote, and other mag- the preparation of varnishes, 
nesian portions of the metamorphosed rock. Of Xiavender. [LA.vA3snDxrLA.] 
the organic origin of these indications there Xiaveudulane. An amorphous mineral, 
can be little doubt ; but it is not so clear to of a lavender-blue colour, from Annaberg in 
what group of organisms they maybe referred. Saxony. It is a mixture of arsenates of cobalt, 
In appearance they remind the naturalist of nickel, and copper. 

the Eudista, a group of which, however, very Xiaver (as it is otherwise called sea liver- 
little is really known. They resemble Forami- 'icort, the word looks like a corruption of liver), 
nifera in structure, but their size is gigantic. The For^hyra vulgaris^ esteemed by some as a 
Some naturalists have referred them to the delicacy. What is called green laver is TJlva 
Bpongiadce. They have been described by latissima. 

Dr. Carpenter and others under the name Xiaverna (Lat.). Among the Eomans and 
Ffizoon canadense. Latins, Laverna was the patron goddess of 

Ibaurln. A fatty matter of an acrid taste, thieves. A grove on the Via Salaria at Home 
contained in the berries of the common laurel, was sacred to her. The origin of the name 
Xiaurostearic ilcid. One of the fatty is doubtful 
acids of the Bay berry. Xiaw (Lat. lex). collective and parti- 

Xiaunis (Lat.). The typical genus of Lau- eular. — ^We employ the term lavo to denote a 
Tace(B^ represented by the Bay or Noble Laurel, body of rules, or ^ the rules applicable to a 
The branches of the Bay were used to form given subject ; e. g. the Roman law^ the law 
the crowns placed on the heads of the heroes of nature. We employ the term a taw to 
of antiquity, and on the statues of the gods, denote an individual rule. 

The Bay is in this country an evergreen shrub The idea of law, in its strictest sense,, com- 
with aromatic leaves, used on account of their prehends the notion of two parties ; a superior 
agreeable flavour. OE of Bay, an external imposing it, and an inferior obeying it. 
stimulant, is expressed from the finiit. improperly or metaphorically so 

Xiava (from Lat. lavare, as being washed called. — In common language it is usual to 
up). The molten matter poured out from active apply the word law to designate principles or 
volcanoes in a fluid state. Although the word properties which can only be thus named by 
admits of clear definition, the mineral pro- analogy. Whenever certain causes invariably 
duced is often extremely different in different or generally produce like effects, this conse- 
places. Thus when lava is erupted into the quence of effect upon cause is popularly termed a 
air, the upper part is fuE of air bubbles, and law. Thus we speak of the law of nature with 
resembles a coarse ash. It is then called sco- reference to inanimate or irrational subjects ; 
riaceous, or simply scoria. Not unfcequently of the law of gravitation^ by which bodies are 
similar scoriae wiE be found at the bottom of a mutually attracted to each other ; of the laws 
flood of lava where a thin stream has finst come of motion, of the laws which regulate certain 
in contact with uneven and damp eartii. Below processes in animal and vegetable economy, 
the scoriaceous surface the lava is more compact; wc. In this sense, laws have been defined to 
and where it has cooled more slowly and under mean, * the necessary relations resulting from 
greater pressure, it is found to have assumed the nature of things.’ The analogy is nobly 
a different aspect. The more compact and expounded in a well-known passage of Hooker’s 
deeper parts of a lava current are often dis- Ecclesiastical Polity, at the end of the first 
tinctly porphyritic, while the parts near the book. 

surface are sometimes like glass. [OBSiDiAi<r,]*| Law defined. — ^Law, in its stricter sense, as 
Lavas differ in composition, but on the whole applied to the voluntary actions of a man, 
there is a general similarity in many respects comprises the notion of a command issued by 
between the lavas of different countries and a superior imposing an obligation on a subject, 
distant times. The same laws would seem -Laws, Divine and Suman. — ^Laws are di- 
to have always acted in reference to their vided, according to the superior who imposes 
formation, them, into divme and human; the law of G-od, 

Lava poured out under water assumes a and the law of man. 
different appearance from that which has been Law of Nature. — The law of nature, however 

erupted in the air. It is more compact, and extensive in its philosophical meaning, is much 
resembles basalt. [Basalt and Voxoamto.] more confined in that sense in which alone it 
Ibavandula. A genus of Labiaice, con- is within the province of jurisprudence, de- 
taining two well-known officinal plants, L. garding it as merely applicable to the relative 
vera, the common Lavender, and L, Spica, duties of men in a community, it is sufficient 
32d 
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for practical purposes to olDserve, -with Gxotius, eopduets and of passports, the nature and 
tliat its first principle is the sociability of man ; obligation of alliances, the means of negotiation, 
and, consequently, that the conservation of the authority and interpretation of treaties of 
society in its actual state, whether from the peace.’ 

motive of mutual distrust, as Hobbes main- But the law of nations, in its practical sense, 
tained, or from innate benevolence, as his widely differs from this extensive and philo- 
adversaiies contended, is the duty which it sophieal compendium of international duties, 
imposes on everyone. Many of the maxims which relate to the 

Let us suppose, therefore, that in a community subjects here enumerated belong rather to the 
such as our own there could occur at once a higher province of morality than to that of 
suspension of all civil positive law ; and that, at jurisprudence. The only punishment of which 
the same time, the sanctions of the divine or the sanction can be applied in this species of 
unwritten law could he withdrawn. Men would law is the hostility of other states towards 
thus be restored to a state of natural liberty, that which violates it. "Whoever, therefore, is 
The natural law is that code ‘of duties which powerful enough, whether from his own strength 
would then take the place of aU other legislation, or from position and alliances, to deiy such 
Every act tending to injure our neighbour in punishment, is, in a certain sense, above the 
person and property, every act in any way law. Hence, although the law of nations, con- 
tending to disturb or impair the frame of sidered as a branch of that of nature, would 
society, would then he prohibited by natural lay down absolute rules of conduct in the 
law, as it now is prohibited by laws human highest as well' as the lowest matters of policy 
and divine. Undoubtedly the natural law, within its paeh, it may safely be said that the 
in the sense in which it is commonly used, law of nations as a body of recognised right 
comprehends a far wider range of objects, extends only to a portion, and that the least 
The duties of personal holiness, the relative important, of these matters. The only maxims 
duties of the members of a family, the duties wmch can be said to subsist as laws are those 
of active benevolence ; all these are dictated to which are never or rarely violated by European 
us by conscience, as much as abstinence from states ; because the inconvenience of their 
positive injustice. But the province of juris- general neglect would overbalance the parti- 
prudence is too limited to admit of the con- c^ar inconvenience of adhering to them in a 
sideration of these higher parts of morality, given instance. Thus all will acknowledge 
and is concerned only with politioal society. that there is a wide difference, in point of 

Zaw of Nations . — The principle of natural preciseness and obligation, between the prin- 
law between individuals in a community would ciples which forbid unjust aggression or severity 
thus be the maintenance of the status quo, or towards the conquered, and those which pre- 
actual condition of things, and the insuring to scribe the privileges of ambassadors and the 
every one the continuance of aUhis possessions, protection of peaceful aliens. 

This, therefore, is the elementary dogma of The subjects to which national law is most 
that only branch of natural law which can be strictly confined are customary rules respected 
said to exist as a definite rule of conduct; by the mutual consent of nations, rarely in- 
namely, the law of nations. Hations are in a ffinged by 'the voluntary act of a sovereign 
state of natural liberty with reference to other power, and of which the injEringement is con- 
nations. Eor, since they have no earthly sidered to require satisfaction and reparation, 
superior to establish rules for them, the only It is to he observed, that although several of 
maxims which govern their intercourse are the maxims of national law (such, for example, 
certain conventional arrangements, the object as the sanctity of the persons of ambassadors) 
of which is the maintenance of the existing are usually held bindings in transactions with 
society and intercourse between the subjects all nations of the globe, yet the great bulk of 
of distinct sovereign states. All the rules of its rules are only recognised and observed by 
national law have this for their ultimate end. the Christian states of Europe and America in 
The natural law of men, to use the phrase their dealings with each other, 
of Hobbes, teaches the ahsolxite duties subsist- National law (from its defective sanction 
ing between men and men ; the natural law and want of a sovereign legislator as to its de- 
of nations, those subsisting between men in kails) may, perhaps, be more properly termed 
societies : or (in’ a compendious definition), the custom than the law of nations, 
national law is the law of nature applied to The reduction of the law of nations to a 
independent states as if they were individuals, system was first made by 0rotius, in a work 
The law of nations, according to the com- which (as SirJ. Mackintosh has well observed), 
prehensive arrangement of Mackintosh, com- thoughwenowindeed justlydeemitimperfect,is 
prises * the principles of national independence, among the most complete that the world has yet 
the intercourse of nations in peace, the privi- received, at so early a stage in the progress*^ of 
leges of ambassadors and inferior ministers, the any science, from the genius and learning of 
commerce of private subjects, the grounds of one man. To him succeeded Puffendorf; who, 
just war, the mutual duties of belligerent and avoiding the inconvenient and unscientific me- 
neutral powers, the limits of lawful hostility, thod of Grotius, has (to use the words of the 
the rights of couquest, the faith to he observed statesman already quoted), without the genius 
in warfare, the force of an armistice, of safe- of his master, and with very inferior learning. 
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treated the subject mth sound sense, mth. 
dear method, with extensire and accurate 
knowledge, and with a copiousness of detail 
sometimes indeed tedious, but always instruc- 
tive and satisfactory. In addition to the works 
of these illustrious authors, the rules of national 
law are to be found, first, in the treatises of 
several other authors, who are usually regarded 
as authorities ; of whom Bynkersclioek 
Omnict, fol. Lug. Bat. 1767 ; Engl, trans. fol. 
1749), Vattell, ’Wiequefort, Eutherforth {InsU- 
tutes 1779), Von Martens, and others, may 
be cited : secondly, in the treaties which have 
been at different times concluded between Eu- 
ropean states ; especially those of Westphalia, 
1648 ; Utrecht, 1713 ; Aix-la-ChapeUe, 1748 ,* 
Paris, 1763;, and Vienna, 1814. A full sum- 
mary of the bibliography of this subject wifi, 
be found in the introductory chapter of Mr. 
Manning’s work on the Law of Nations (1839). 
(See also the standard work of Dr. Wheaton On 
International Law, 2 vols. 8vo., and the recent 
treatises of Sir E. PhiUimore and Dr. Twiss.) 

The language of conventions and treaties 
has frequently given occasion to disputes. 
Subsequently to the revival of letters, and 
until ^e peace of Nimeguen (1679), the state 
language ordinarily used was the Latin ; but 
since that period it has chiefly given way to 
the French, which is now commonly used be- 
tween nations employing different languages 
in their public acts. 

Law, Positme or Municipal. — ^This is the 
term usually employed to distinguish law, in 
its ordinary sense (the expression of the will 
of a supreme power in a state), from all the 
other species of law (improperly so called) wit^ 
which we have hitherto been occupied. It is 
called positive law, because established in the 
form of direct and definite injunctions ; m/mi- 
dpal, from the Latin munidpium, a town pos- 
sessed of privileges and local laws. 

Positive law is * a rule of civil conduct pre- 
scribed by the supreme power in a state.* 
Blackstone adds, ‘commanding what is righ^ 
and prohibiting what is wrong.’ But as it is 
clear that the right commanded and the wrong 
prohibited acquire the character of right and 
■wrong only from being so commanded and 
prohibited, the latter half of the definition is 
evidently comprehended in the first. A regu- 
lation or body of regulations, usually adhered 
to by men in their dealings with each other, but 
not commanded by the civil power nor enforced 
by lawful punishment, is properly called a 
custom ; but when such* regulations, whether 
set by men to each other on a footing of 
equality, or by subordinate bodies within the 
state to individuals, can be enforced by law- 
ful punishment, the soverei^ power allowing 
such punishment, the sovereign power thereby 
adopts the regulations, and they become laws 
in the strictest sense of the word. 

A law is also defined, ‘a command of a poli- 
tical superior obliging the subject to a par- 
ticular course of conduct.* This definition 
comprehends most of ■ the civil institutions 
327 


with which jurisprudence is concerned ; but it 
appears to exclude some which are neverthe- 
less within the province of that science. For 
example — 

1. Many laws are enacted to explain former 
laws, and also to repeal former laws. Neither 
of these can be said, in strictness, to answer 
the definition of law which describes it as a 
command, unless we consider them as re- 
enacting former commands. 2. The Eoman 
jurists applied the term ‘ laws of imperfect 
obligation ’ to certain enactments of their law 
prescribing particular conduct, but without any 
penalty being expressed in the event of their 
violation. These were not commands, not 
being enforced, and could not be said to oblige 
the subject, who was at liberty to escape the 
obligation. Our laws recognise no snch rules 
as these. If a statute enjoins or prohibits an 
action without adding any express penalty, the 
courts of justice presime that a violation of 
the statute is punishable. Law, as the subject 
matter of jurisprudence, is that which obliges 
the subject to a particular course of conduct 
by general rules of action. This excludes — 

1. Laws made to permit or restrain the acts 
of specified individuals. Such were called by 
the Eomans pdvilegia, or under the emperor’s 
private rescripts; in our law, private acts of 

arliament. The sovereign body in the state, 

aving the power to repeal and modify its own 
enactments, can by an expression of its will 
exempt particular persons from its own injunc- 
tions, or can impose new duties on particular 
persons. Such decrees have all tho force of 
law ; but they do not forma^part of the general 
law of the country. 

2. Laws made to suit a particular emergency, 
occasional or particular commands, which are 
distinguished from generallaws hj shorter 
dwration. To exemplify this difference, it has 
been said that should a sovereign command all 
his subjects to wear black as their ordinary 
dress, such a command would be a law; but 
should he order a general mourning for a stated 
time, such an order would not have sufiScient 
permanence to entitle it to that appellation. 

Every command given by a political superior 
is a law in point of force ; but it is necessary 
to establish some distinction between occasional 
and general commands, as otherwise every di- 
rection of a public officer, every incidental 
command of a military superior, must be con- 
sidered as a law. An act to suspend the col- 
lection of a duty fora given time, an order 
in council to admit bonded goods,. o:r to issue 
any temporary regulations respecting trade and, 
commerce, royal proclamations; all these are 
familiar instances of the species of occasional 
or particular commands. 

Municipal law is commonly divided into two 
branches ; that which concerns the public duties 
of individuals with reference to the state, and 
that which concerns the private relations of 
individuals towards each other. The division 
between these branches is not in all systems the 
same. Under the old Germanic institutions, 
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for example, most crimes were considered as 
civil injuries only. 

Laws, strictly so called and forming tlie body 
of public right in each separate state, are to be 
found either in codes sanctioned by the au- 
thority of the state ; or in decrees issued and 
made public by such authority ; or, finally, in 
certain unwritten customs, to which that au- 
thority, by sanctioning them, has given the 
force of law. 

The code of law, under all Mohammedan 
governments, is to be found wholly or in part 
in the Koran, which to Mohammedans bears the 
character both of revealed and civil law. Those 
of the Hindus and many other nations are 
likewise considered by them to possess the 
anthority of a religious sanction. 

In "Westem Europe the laws in force inmost 
of its countries, although modified and repub- 
lished by their several legislatures, are in great 
measure founded on what is termed the Homan 
law. This body of law is pxincipalLy declared 
in the 'Pand&cis^ Code, and InsUtuies of the 
emperor Justinian ; hut these contain onl^ a 
digest of a small portion of the laws which 
prevailed in the ancient Homan empire. 

Tim 'Roman Lam, — ‘Inasmuch,’ to use the 
words of our own learned judge Lord Holt, ‘ as 
the laws of all nations are doubtless raised out 
of the civil law, as all governments are sprung 
from the ruins of the Homan empire, it must 
be owned that the principles of our law are 
borrowed from the civil law, therefore grounded 
upon the same reason in many things.’ — ^The 
manner in which the Homan law has been in- 
troduced into the* jurisprudence of modem 
Europe may be said to have been twofold : first, 
through the prevalence of Homan usagee, de- 
rived from the times of the empire, among the 
population of various countries, especially that 
part of it which was coHeeted in towns ; secondly, 
through the efforts of the ecclesiastics, who 
learnt the civil law from the Codex of Theodo- 
sius, and from the works of Justinian, and in- 
troduced it, jas far as their authority extended, 
into such branches of justice as they were per- 
mitted to administer, and especially into their 
canon law, which the various princes of Europe 
permitted to be binding, to a different extent 
in different countries, upon their lay as well as 
clerical subjects. Thus the Homan law is in 
one sense the oldest and fundamental part of 
public right in many countries: in another 
sense it is a comparatively recent importation, 
altering the character of their respective legis- 
lations. The Homan law comprises what are 
termed the Institutes, Pandects, Code, and 
Hovelije [see these terms]. These have been 
collected and published- together, under the 
title of Cor^pus Juris Civilis ; the best editions 
being those of Amsterdam (8vo. 1664) for the 
text, and of Crothdfred (fol. Paris 1628) for 
the text and notes. The most elaborate modern 
work on the history of the Homan law is that 
of Savigny. 

It would be impossible, within our limits, 
to give the reader any useful bibliographical 
828 


I notice on a subject which in foreign countries 
' has necessarily received such abundant at- 
tention and illustration; and English treatise 
writers on the civil law are few, and of no 
great value, that law having only existed 
j among ourselves, as we have seen, in certain 
limited departments. 

Ciml Law in England . — In England, while 
in the way of ancient custom there are fewer 
vestiges of the civil law than in any other of 
the provinces of ancient Home, yet in the way 
of ecclesiastical jurisdiction it has been wider 
spread and continued longer in force than 
almost anywhere else. 

Although Britain was a highly civilised 
province possessing 140 cities and tovras in 
the time of the Homans, yet the numbers and 
violence of her invaders, especially the Saxons 
and the Danes, appear to have extinguished 
almost every relic of her provincial customs and 
jurisprudence. It is chiefly, therefore, to the 
clergy that we are to look for the prevalence 
of the civil law in England, and it has been 
introduced by them in several ways. 

1. At the Norman invasion a considerable 
accession to the numbers and influence of tbe 
spiritual body in England took place. A cen- 
tury afterwards tbe discovery of the 'Pandects 
rendered the study of jurisprudence familiar 
chiefly among that body, which monopolised most 
of the learning andintelli^nce of the age. The 
cleigy introduced it into England ; and, as the 
rude and simple justice of the Saxons was in- 
adeq[uate to meet the wants of the people, most 
of the early lawyers, who were themselves 
chiefly ecclesiastics, sought in the pages of their 
favourite works for principles to supply the 
defects as they arose. Hence in the works of 
Bracton, Britton, and Fleta (written expressly 
on the common law of England, that is the cus- 
tomary law of the Saxons modified by extensive 
introduction of Norman usages), we find con- 
stant reference not only in ^irit but in words 
to the civil law. The time during which the 
study of the latter was most in vogue among 
Enghsh lavTyers appears to have been between 
the reigns of Stephen and Edward III. During 
the greater part of that period a constant 
struggle was carried on between the ecclesias- 
tical lawyers (supported in many eases by the 
crown) and the popular party in favour of the 
old customary right, which was defended by 
the temporal nobility. The final victory of 
the common law, and its establishment as the 
rule of the laud, except in particular cases, may 
he dated from tiie reign of Edward I. 

2. The jurisdiction of the lord chancellor of 
England is a subject considered elsewhere. 
[Chancbet.] It is sufficient here to observe, 
that as most of the chancellors under the 
Plantagenet kings were ecclesiastics, and as the 
matters intrusted to their decision were those 
to which the rules of the common law did not 
apply, they generally searched for precedents in 
&at of Home ; which has hence been largely 
imported into one great branch of modern 
English law, namely, Equity. 
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3. In some particular matters the rules of the Hkemse assumed it as the "basis of their struc- 


ciYil law haye always been allowed by eustom 
to prevail in England. Of these, cognisance 
was taken by the courts of honour and chivalry, 
now fallen into disuse ; by the High Court of 
Admiralty [Admiealtx:] ; and by the courts 
of the two universities of Oxford and Cam- 
bridge. 

4. The chief influence of the civil law in 
England has been through the canon law, 
which was founded upon it. 

Lav}^ Canon. — The rules which were framed 
by the Christian church for its own spiritual 
polity may be supposed to have had their ori- 
gin in the very earliest periods of Christianity 
itself; but all the authority and force which 
they possessed could arise only from the mutual 
consent of the faithful to he bound by them, 
until the establisiiment of Christianity as a 
state religion entirely altered the character of 
• its spiritual constitution. The temporal juris- 
diction which was then conceded to the bishops, 
together with the legal force given by several 
emperors, and by Justinian in particular, to 
the canons of councils, ^adually called into 
existence a new and independent body of 
legislation. 

When the Western Empire had been over- 
thrown, the authority of the popes, as temporal 
governors, was by de^ees confirmed in the 
city of Rome and the adjacent country. At the 
same time the power of the ecclesiastical body 
was increased and extended in other countries ; 
and the reverence attached to their authority ^ve 
to the spiritual censures with which they visited 
particular offences a greater force than to the 
sanctions of the national law. Thus, besides 
naatters of church government, which were at 
first the particular subject of the |)ontifical law, 
it comprSiended within its purview numerous 
and important branches of the civil law of 
persons and property. 

About the year 1150, the various edicts then 
in force of the several popes, together with the 
canons of councils, and the authoritative de- 
clarations of fathers and doctors of the dhurch, 
were collected together by the monk Gratian, 
and reduced into a volume called the Decretum^ 
and considered as the earliest authority in 
canon law. 

In the next century, Pope Gregory IX. 
published five hooks of DEOKETAiS [which see], 
collectedfrom the Decretal Epistles of the Popes, 
to which Eoniface VIIL added a sixth book, 
about the end of the same century. To these 
were added, at subsequent periods, the Cle- 
mentine Constitutions, a seventh Book of De- 
cretals, and a Book of Institutes. The vvhole 
of these authorities were collated and published 
by Gregory XIII. in 1580, under the title of 
Corpus Juris Canonid. 

In matters of evidence, and as far as pracii- 
eable in the forms of proceeding, the compilers 
of the canon law founded their system upon 
that of Rome, with which they were best ac- 
quainted. In all such matters of civil juris- 
diction as their legislation embraced, they 
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tore. By the practice of all ecclesiastical courts 
the civil law is allowed to come in aid of and 
to supply the canon law, in all such cases as 
are there omitted. The subjects of the canon 
law were : 1. The hierarchy and government of 
‘the church; 2. All things relating to pious 
uses; 3. The wills of defuncts, the guardianship 
of orphans, and matters of marriage and divorce. 
But it was by no means permanently received, 
in most European countries, to its frU extent. 
Its jurisdiction only subsisted by the toleration 
of princes ; and therefore varied as the super- 
stition or piety of these sovereigns, or their 
jealousy of ecclesiastical usurpation, alternately 
predominated. But, upon the whole, its au- 
thority became so deeply rooted, that even in 
eotmtries which have in later times rejected the 
authority of the pope, its rules are still referred 
to, not merely in matters relating to church 
benefices, but also in some cases of purely civil 
jurisdiction. 

Nevertheless, although in early times its 
authority was asserted by the popes on the 
ground of their temporal superiority over aU 
earthly sovereigns, its force in every country 
must now be said to depend upon the will of 
the state, which gives the force of law to its 
provisions. 

It is supposed that the decrees and canons 
of the church of Rome were adopted in ibis 
country so early as a.d. 605, shortly after the 
introduction of Christianity among the Saxons ; 
but they were not fully recognised by the state 
until after the Norman conquest, T^om that 
period the power of the bishops made rapid 
strides, insomuch that they succeeded in 
retaining many branches of jurisdiction of 
which in other countries the temporal power 
had deprived them. In addition to the general 
canon law, we have in England a particular 
provincial law — ^the Gonstituiions of the papal 
legates and councils of this country in 1237 
and 1269 ; and a further body of constitutions, 
framed in provincial synods under the authority 
of successive archbishops of Canterbury, from 
Stephen Langton in 1222 to Archbishop Chi- 
chele in 1414, and adopted subsequently by the 
province of Tork. These constitutions have 
been illustrated by the commentaries of distin- 
guished ecclesiastics, and principally those of 
^ndwood, who flourished in the reigns of Henry 

and Henry VI. The canons of the Protestant 
church passed in the convocation of A.©. 1603, 
although ratified by King James I. for himself 
and Ms successors, yet do not (as Lord Mans- 
field finally decided) bind the laity, except 
so far as they declare the older pix)visions of 
the law. The most standard work on English 
Ecclesiastical Law is Gibson’s Codex Juris 
AngliGani. The best guides for the student 
are the compilations of Dr. Bum and Sir R. 
PhiUimore. 

Law of England, Common Law, — ^This ex- 
pression is used in two different senses, accord- 
ing to the subject under consideration. We 
speak of the common law in contradistinction 
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to the civil la-w, or to equity ; 'meaning a certein | 
portion of oxir la'ws relating to a definite subject 
matter, and administered in courts following 
particular rules of evidence and modes of pro- 
cedure. We also, by the common law, some- 
times mean the unwritten or ancient customary 
law ; in this sense it is opposed to the statute 
law, which is of positive enactment. 

The constitution and laws of our Anglo-Saxon 
ancestors have been the subject of innumerable 
theories and contradictory systems, since the 
ingenuity of modern times has been applied to 
their investigation ; but aH the efforts of the 
learned have gone no further than to establish 
the existence of a few principles and customs 
common, for the most part, to the Germanic 
tribes in general. 

Edward the Confessor reduced the customs 
of the country into something resembling a 
system of law ; and although his enactments 
are lost, it is to his reign that we must look for 
the most authentic form of Anglo-Saxon poHty. 
The king was guided anS. controlled in his deli- 
berations by the witan, or chief men, assembled 
in the gemote, or meeting ; but their relative 
power and that of the sovereign varied accord- 
ing to the stren^h or weakness of the latter. 
Justice was administered in the county courts, 
where the men or landowners assembled, 
and the bishop and sheriff presided. Questions 
of property were decided by ordeal, or by a 
tribunal of sworn witnesses. In criminal as 
weE as in civil cases the defendant sometimes 
fireed himself by the oath of compurgators, or 
wager of law, as it was called when adopted 
by the Normans.- The inhabitants of every 
district were mutual guarantees, by the custom 
of fi^ankpledge, which was founded on two 
principles : the one, the liability of the lord or 
superior for the appearance of his vassals ; the 
other, the collective responsibility of the tytiiin^ 
or himdred, for all its individual members: 
which was not prevalent in all England, and 
entirely unknown in the northern shmes. 

By the Norman conquest and the division of 
the better portion of England between Norman 
proprietors holding in chief of the crown, the 
feudal system of law, as regarded land and its 
incidents, was early introduced into the country. 
Other portions of Norman jurisprudence were 
imported at a later period, through the medium 
of the king’s courts ; which, being at first con- , 
fined in jurisdiction to the domains of the'i 
erown, gradually supplanted the old Saxon 
courts, Sthough- these long contmued to be 
governed by their national law. 

The three great institutions in which English 
law differs fe)m that of other countries — the 
parHameutj the system of tenures and their 
incidents, on which the law of real property is 
founded ; and the trial by jury — may perhaps 
be said to have been founded on Norman juris- 
prudence, but to have become prevalent througli 
their analogy to Anglo-Saxon institutions. 

[PAKKCikMBOT,] 

The first consequence of the invasion of 
the Normans was, that different modes of trial 
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were prevalent, according to the nation to which, 
the contending parties belonged. Compurga- 
tion or * wager of law ’ was the common mode 
of decision between Englishmen. In criminal 
cases, it was usuaUy by the oath of eleven com- 
purgators chosen out of an array of fourteen. 
In civil snits, the amount of the compurgation 
required seems to have been regulated by the 
value of the property claimed. To this pecu- 
liarly English mode of trial was added the 
of battle^ which is first named in the 
laws of the Con^eror^but which either French 
or English and French might use. Inquest of 
witnesses was a Norman mode of trial in civil 
cases, by which witnesses were summoned from 
the neighbourhood in which the quarrel arose 
to declare on their oath the truth concerning 
the matter in question. Finally, the ancient 
proof of ordeal subsisted in criminal cases. 

This diversity in the modes of trial was ac- 
companied by a diversity of judicature. The 
ancient county courts received one blow by the 
withdrawal of the bishops, who ceased to pre- 
side in them, being chiefly fcareig^^rs, and. who 
gradually established a separate jurisdiction of 
their own. A stiU more important wound, ^ in 
its consequences, was inflicted by the increasing 
power and influence of the kin^s courts (at 
first only confined to causes arising within the 
royal demesne), in whieh the Norman law and 
modes of procedure were adopted, and in which 
the machme of our own common law was ^a- 
duaUy elaborated by judicial ingenuity during 
successive centuries. 

Henry IL is commonly regarded as the foun- 
der of the common law. His principal contri- 
hution towards it consisted in his ordinance of 
grand assize ; justices in eyre, or circuit 
justices of the king’s courts, being appointed to 
tiy causes by inquest of twenty-four witnesses, 
at the option of the tenant or demandant, if 
either party preferred to purchase this mode of 
trial instead of the ordinary trial hy battle. 
Shortly after his reign the Fourth Council of 
Lateran, by abolishing the ordeal (a. d. 1215), 
gave a new impulse to the developement of the 
jury system. Criminal cases were now tried 
by a jury of witnesses de vieineto ; and the 
process by whieh these witnesses, bo& in civil 
^d criminal cases, became converted into sworn 
judges of the fact, has never been distinctly 
traced; but the intermediate steps had cer- 
tainly all been passed before the reign of 
Edward III., possibly before the death of the 
first monarch of that name. 

If Henry II. was the founder, Edward I. may 
almost he regarded as the completer of the 
common law. From his time to 'toe present no 
change has taken place in its general principles : 
all that subsequent, reforms have effected has 
been to accommodate those principles to altered 
rircun^tances. And long may the spirit of 
toese institutions remain unchanged amidst the 
march of improvement; holding together, as 
they now do, the mightiest commercial com- 
munity of the globe, with no less beneficial 
authority than they exercised six hundred years 



LAW 

ago over the baxons, peaeantB, and burghers of male of his body. In after times, when the re- 
a small feudal monari^y 1 straiut on alieitatioxL Trhich this statute created 

The system of real property va&j be said to began to be repugnant to the more liberal 
have been fixed by the statute Quia Emptores, feelings of the people, certain devices were 
IS Edw. I. Before that time we may consider invented (fines and recoveries), whereby the 
the lands of England as having been subject^ in donee in tail was enabled to bar the entail and 

E neral, to the unrestricted feudal law. All acquire the fee simple, as he could have done 
id was held, mediately or immediately, of before this statute was passed, 
the king. The two classes of free proprietors Besides these famous statutes, we find the 
were those who held by the military service (of reign of Edward L ^stinguished by the eon- 
Norman introduction), and those who held by firmation of Magna Charta and the Charter of 
the old English custom, their property in their Eorests. The £mt of these great constitutional 
lands being retained by them, sutgeeb only to acts contains few provisions of much importance 
acknowledgement or fealty to the sovereign— a in legal histoiy, and was far more valuable as 
less honourable, but probably a less burdensome an evidence of the spirit of the country m 
tenure. But either of these tenants mighty in restraining arbitrary usurpations, than, as is 
his turn, create j&esh tenants under him, pridd- commonly supposeA by establishing any new 
ing the same homage to him which h^ yielded franchises^ or even confirming ancient ones, 
'to the sovermgn. Bebw these, the only two Perhaps its most important legal effect was 
classes of tenants recognised by the law were the firing to the city of Westminster the Court 
those who held of the king, or mesne lords, by of Conamon Pleas, which had fbrmerly caused 
pure villenage, or absolute and base service; the suitors much inconvenieuce by following 
and by viU^ socage, which was also a base the person of the king in his numerous ^^ssea. 
service, but restricted to certain specified duties. It is also to the reign of Edward i. that we 
Prom ^e tenure of pure villenage have sprung must refer for the distinct definition of the pro- 
our present copyhold tenures ; by which certain vince of that court, and of the other two superior 
lan^ are held within manors (which are the common law courts of record,' the Bang’s Bench 
old estates held in early times directly of the and Exchequer. The history of these three 
king) by the mil of the lord, as it is expressed courts is far too intricate, and requires too 
in &eir gmnt, although by long usage the will much e^lanatory statement^ to find a place in 
of the lord is merely nomiiial, and the obligations these pages. It must suffice to observe, that 
of the tenant consist only in certain specified the Ejng’s Bench is the ancient Aula Beg^a, in 
rents and services. which Ihe king was supposed, as by fiction of 

The object of the statute Quia Emptores was law he still is, to sit m person, and which 
to restram the creatiou of fresh subordinate followed him in all his progresses, insomuch 
estates, by dec^ring that if anyone alienated that in the reim of Edward L it actually sate 
Ms land by sale or feoffinent (which purported in Scotland. [Ejng’s BmrcB:.] ^he Court of 
to convey it in perpetuity) the" feoffee should Common Pleas, or Common Bench, had in 
hold the same, not of the feoffi>r, but of the strictness jurisdiction in all civil causes between 
feo&i^s lord, whether a mesne lord or the king subject and sulgect. In this court only real 
himsplf E!ence all manors must have existed actions, in which the right to land is tried— 
prior to the xmgn of Mward I. ; as it is essen- now nearly fallen into disuse [PiLSAniNo], but 
tial that there should be in them tenants who ancmtly the most important part of judidal 
hold of the lord, and such tenancies could not business— could be aihudicated. The Court of 
have been created at a later period. Exchequer was intended to recover the king’s 

When alienation of lands and tenements was debts and ordinary revenues of the crown. It 
made in early Norman times, the alienation acquired iu process of time a jurisdietion over 
was either to the donee and his heirs for ever — common personal actions, by the fiction of the 
thus giving him an absolute unrestricted pro- oomplainmg party being a debtor to the king; 
peorty, descendible to his heirs, whether male or and also an equitable jurisdiction, similar m 
fern ft] ft, subject only to his homage to the donor; form to that of the chancellox’s court, 
in other words, a fee simple ; or it was upon The equitable juiisdicbion of the chancellor 
condition — as, for instance, a grant to a donee, had probably begun long before the reign of 
provided *he had issue; under which grant, if Edward L [CHAKOxmT], and before his reign 
the donee died without issue, or his issue came the original writs, by whieh actions were com- 
to & 1 I, the land would revert to the donor, menced, had been sued out or obtained in the 
The conditional donees had devised, with the chancery, the clerks of which, like the pontifi- 
assistance of the king’s judges, various ingenious cal framers of the aettonea among the Homans, 
methods of defeating these provisions ; as by had the monopoly of drawing up these magical 
aliening as soon as they had issuer, and then re- instnunenta In the reim of Edward L (by 
purchasing the fee simple. It was to fix the Statute of Westminster me Secon^ 13 Edw. I.) 
law of conditional gi^ that the statute Be an impqhant change was made in this branch 
Bonis, 18 Edw, L, was passed ; by which such of law, by authorising the clerks to frame 
a donee was absolutely prevented from aliening writs adapted to partacular cases which the 
the tenements. Hence arose eetateeinfee tailx old forms did not adequately suit. Hence ori- 
in other words, estates granted to a man and to ginate our modem actions of trespass <m the 
certaia specified heirs ; fox example, the heirs ease. [Pleading-.] 
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From the same statute the modem judg^ of 
assisfe andMz's* pritts pTisi Panis] are chiefly 
derived. These were originally occasion^ 
commissioners sent down into the counties to 
deliver the gaol of prisoners, or to try civil 
causes. By this statute the commission was 
first directed to be given to the king’s justices, 
associated (as they still are in form) with one 
or two ^screet knights of the county. The 
commission of assize is, strictly speaking, a 
commission to try disputes respecting land 
wherein the writ of assize (which dates, as 
before stated, £com Henry II.) was brought — 
now fallen into disuse. The commission of nid 
prim originates in what may now be called a 
legal fi.ction. 'When the pleadings in an action 
in the superior courts [Pleading] are con- 
cluded, and an issm of fact is taken between 
the parties, the issue is appointed, by the entry 
on the record or written proceedings, to he 
tried by a jury from the county in which the 
proceedings arise, at ‘Westminster, unless before 
the day appointed {nid prim) the judges shall 
have come to the county in ^[uestion. Besides 
these commissions, the same judges try criminal 
cases by virtue of a commission of the peaces in 
which they are associated with tbe justices of 
the county ; a commission of oy&r and termin&r^ 
to hear and determine all treasons, felonies, 
and misdemeanours; and a commission of gene- 
ral gaol delivery, to try and deliver every pri- 
soner who shall be in the gaol at their arrival 
in the county. 

Having referred to the reign of Edward I. as 
the period under which a general sketch of our 
old common law might be most advantageously 
presented, w^proceed to notice very briefly the 
chief alterations which mark its subsequent his- 
tory. These alterations can be ea8% ascer- 
tained where they were caused by the highest 
legal authority — ^by the parliament of the nation. 
But far greater changes have been wrought by 
the silent course of the tribunals — ^by the dis- 
cretionary power which our judges have assumed 
to extend the remedies, which they were au- 
thorised to administer, to eases unprovided for 
by earlier law, which either the ingenuity of 
practitioners, or, in many more instances, the 
increasing wants and more intricate relations 
of life, had called into existence. To trace 
snch {iterations is as impossible as to note, 
day by day, the increase of stature by whidi 
the child grows into the man. Often, in 
laboriously investigating the history of our 
English jurisprudence, we are surprised when 
we look hack, after perusing the events of a 
generation or a century, to the state of things 
as it existed at the heginuing of that epoch, 
and find that although we cannot with aU our 
diligence detect in its history the occurrence of 
any external changes in the subject jon which our 
minds are fixed, yet the same forms, the same 
modes and circumstances, present themsdves 
to our eyes under a totally different aspect and 
diaracter. 

The reigns of Henry 11. and Heniy III. are 
principally remarkable for the gradual suhsti- 
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tution of the king’s justices of the peace for the 
various elective magistrates who exercised the 
several duties of that office before. It was in 
the reign of the latter prince also that the 
parliament is supposed to have finally acquired 
its present form. Under the successors of the 
Edwards, and during the wars of the fifteenth 
century, small accessions were made to the 
general hulk of English law ; but during those 
times very great changes were silently taking 
place in the disposition of property by means 
of the invention of Uses, borrowed ftom the 
civfl law. This extensive and most important 
subject will he found briefly treated of under 
the head of Chancery. 

The laws of Henry 'VII. had principally in 
view the benefit of his exchequer. Under his 
successor, whose reign forms so important an 
epoch in political history, the laws of property 
were very considerably modified by the two 
statutes of Uses and of 'Wills. [For the former, 
see Chancery.] The latter rendered general 
the power of devising estates by will. The 
system of bankrupt laws also had its com- 
mencement under Henry VIII. His daughter 
Elizabeth did not add much to the essential and 
valuable parts of our statute hook ; bht under 
her government the Acts which restrained the 
.alienation of lands by ecclesiastical bodies were 
passed, and also the celebrated statute respect- 
ing the poor, of which the policy forms, even 
at the present day, a subject of some contro- 
versy. In the succeeding century, the reign of 
James I. witnessed the first attempt to limit 
the period at which actions and suits might be 
commenced; and the first statute of bankruptcy. 
But it is most remarkable for the laborious 
attempt to systematise our ancient law by Sir 
E. Coke, one of the most acute if not philoso- 
phical jurists of any age or country. That of 
Charles II. forms the next marked epoch in 
the history of our law, after those of Edward I. 
and Henry YIII. His restoration was distin- 
guished by the abolition of feudal tenures and 
incidents, and the reduction of all the modes hy 
which estates of inheritance might be held 
(with few exe'eptions) to two only, freehold 
and copyhold. The Statute of Frauds, a neees- 
saiy protection, perhaps, to unwary transactors 
of business, but a source of endless litigation ; 
the statute which regulates the distribution of 
the effects of intestates; and finally, the cele- 
brated Habeas Corpus Act, which gave, or rather 
confirmed, to every person imprisoned by any 
authority^ short of thb express and definite 
conrse of justice, the means of releasing himself 
— are all productions of this reign. 

The eighteenth century, while it ^ve rise 
to new views and widely extended discussions 
on jurisprndenee, did not in England produce 
much substantial alteration by statutory enact- 
ment. It was rather a period of preparation 
for change, in the political as well as the 
legal world, than of actual reform. But it was 
distinguished by the learning and acuteness of 
several judges who occupied the seats of justice 
during many years, and introduced by the slow 
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exertion of their own authority a ne-w spirit 
into institutions of which the forms were 
preserved. 

But the present century has been emphati- 
cally a period of legal reform: and some at 
least of the great changes effected may be 
studied under the heads Law, CEnmTAn j 
PnEADECTO ; Ecclesiastical Couets; Bank- 
EUPTOY ; and so forth. 

The term common law is ordinarily employed 
in two different senses. In its legal signification 
it expresses the old unwritten law, established 
by precedent and custom ; comprising, it has 
been said, ‘all recognised doctrines and cus- 
toms, however introduced, which are neither 
to be found in the statute book, nor depend on 
the adjudication of courts of equity.’ Eor this 
floating mass of legal principles our ordinary 
sources are precedents, or decisions of common 
law judges, as contained in published reports. 
Where these fail us, reference may sometimes 
be had to more uncertain guides, the dicta of 
legal writers, or the general principle and 
tendency of our laws, for authority in deciding 
a particular dispute. 

In its popular sense, common law is opposed 
to equity and ecclesiastical law ; and thus 
comprises the whole of that law, both criminal 
and civil, which is administered in courtshaving 
trial by jury, and all the other subjects which 
are within the purview of the common law 
courts of Westminster Hall, and of the various 
local jurisdictions of the country (except so far 
as some of them exercise equitable authority). 
It has been defined to be ‘ the whole of that code, 
whether founded on statute, usage, or precedent, 
which is now administered in the common law 
courts of Westminster Hall;’ and this definition 
will comprehend the law administered in the 
various local courts in question, as these are 
bound to act on the- decisions of the superior 
courts. Its peculiar characteristic is, that 
questions of fact arising out of its proceedings 
are submitted to the dedsion of a jury.-. 

It is, perhaps, not very easy to assign either 
the history or the theoretical principles of the 
separation of equity from common law. The 
former was undoubtedly in the first instance a 
jurisdiction of a remedial character, intended to 
moderate, according to the consdenee of the 
judge, the rigour of legal judgments ; but this 
is a peculiarity which can scarcely be said to 
distinguish it in the present day. Its rules are 
as accurately laid do-wn by precedents as those 
of the common law itself ; but there are some 
subjects (as trusts) which, having been created 
in frustration of the provisions of the common 
law, are out of its cognisance. Over these 
courts of equity have an eaclmive jurisdiction. 
There are others over which both equity and 
law have concwrrmb jurisdiction. But* the 
remedies applied by law to injuries committed 
<tre subject to certain inflexible rules. The 
power of a jury has limits from the very nature 
of the institution. It can award a debt sought 
to be recovered, or damages for an injury; 
but it cannot modify the remedy according to 
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peculiar circumstances. Hor has it any means 
to enforce a course of action other than by 
imposing damages for neglecting it. To take 
a frmiliar instance: If A sues B at law for 
breach of covenant, and judgment passes in 
favour of A, all that a jury can do is to award 
damages to A for the breach of contract ; but 
equity can, by a process of its own, compel B 
to a specific performance of the contract under 
the penalties attached to a contempt of court. 
So, if one of several joint contractors be liable, ' 
at law, for penalties or debts incurred in respect 
of their joint undertaking, his only legal remedy 
is by an action against each ; in equity, he can 
compel each of his partners to contribute to the 
extent of their liability. 

£aw, Criminal, of Engrland. Some ac- 
count of various portions of this important and 
extensive subject -will be found tmder the ap- 
propriate headings throughout this Dictionary, 
But the extensive consolidation of the criminal 
law effected by the Acts of Parliament of 1861 
(24 & 26 Viet.) renders a brief synoptical view 
of it more attainable than before that time it 
could have been. 

Offences are punishable by Ietdictment op 
Btpoemation [which see], or, in minor cases, 
under many Acts of Parliament, hy sununary 
conviction. 

Pop the distinction between PeiLOErBS and 
MiSDBMEAtTOTJBS, See those heads respectively. 

The mode of compelling appearance is by 
summons or warrant (now reg^ted by 11 & 
12 Viet c. 42) ; the latter bein^ granted, in 
the first instance, in felony, and in many mis- 
demeanours. 

The party accused being arrested under tlie 
warrant (or bailed where bail is admitted), or 
having appeared to the summons, is charged 
by indictment before the grand jury, [Jury.] 
The grand jury having found a true bill against 
him, at assizes or sessions, the prisoner is put 
to the bar to answer it, which is termed ar- 
Taignmmt^ If he is at this time not of sane 
mind, the jury, on finding him so, may cause 
his commitment for safe custody at the pleasure 
of the crown. If otherwise, he answers the 
indictment either hy demurring to it as had in 
law, or by pleading. The result of a successful 
demurrer is that the indictment is 
but this, since the modem improvements in the 
law, is of rare occurrence. Pleading may 
.also be in abatement or to the jurisdiction, 
raising issues of law, hut these are also now 
almost reduced to nullities. Pardon, and former 
acquittal or con-viction of the same offence, 
may also he pleaded. But the ordinary plea 
is guilty or not guilty \ and on the latter, the 
issue of the prisoner’s giiilt being raised, the 
trial proceeds before the jury ; as to the ordi- 
nary incidents of whie!^ see Jury, 

Offences are now ordinarily dividedas follows: 

1. Against the queen and her government. 

2. Larceny and other cognate offences (em- 
bezzlement, burglary, &c.), the law as to which 
is consolidated hy the Larceny Act, 1861. 

3. Malicious Injuries to Property (Act, 1861). 
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4. Cheats, Erauds, and Eorgeries (Foi^ery Act, I Jects which by ordinary militaiy law do not 
1861). 5. Offences relating to the coin (Coin- * appertain to them, to he tried in a summary 

age Offences Act, 1861). 6. Offences against way. The statute for putting into execution 
the person (Act, 1861). To which may he added martial law usually gives a power to arrest and 
various classes of misdemeanours and offences detain in custody all suspected ppsons, and to 
not embraced by the statutes of that session ; cause them to he brought to trial in a summary 
offences against public justice ; pejju^, con- manner by courts martial, and to execute the 
Bpiracy, and eitortion ; offences against* the sentence of all such courts, whether of death 
public peace, religion, and morals ; against or otherwise ; and declares, that no act done 
public trade (now nearly obsolete) ; against the in consequence of these powers shall be ques- 
pubUe revenue; nuisances; andtheHke. (See tioned in any of the king’s ordinary courts of 
the arrangement in Woolrych s Criminal Law^ law, and that all who act under the statute 
as amended by the statutes of 1861.) shall be responsible for their conduct only to 

The affirmation or denial by the jury of the such courts martial. 

ilt of the prisoner is termed their v&r&M. Xiaw, IKEilltary. This term denotes pro- 
The many technical modes of escape for a perly that law which is administered by courts 
prisoner, which formerly existed from imperfect martial to soldiers, under the authority of par- 
or irregular verdicts, have now been nearly got Kament and the Mutiny Act, annually passed, 
rid of hy the enactments that, on a trisu. for together with the Articles of War. (Simmons 
felony or misdemeanour, the jury may in all Courts Martial ; Pipon’s Manual of Mili- 
cases find tihe prisoner guilty of an atiempt^ if tary Law,) [Courts Martiax.] 
they are nob satisfied that the offence was fully Ibaws of Cbemical Combination, 
committed ; and that, if on trial for a misde- [EQuivAiBNTB, CHEMiCAi.] 
meanour the party shall appear to have been Xiavs of Gaseous Slffusion. 
guilty of a felony, he shall not be entitled to Diffusion of.] 

acquittal. 3^aws of tbe Twelve Tables. [De- 

The effect of acquittal is to discharge the cbmviiii.] 
prisoner of aU future charges in respect of the X>awn (Fr. linon). A fine variety of cam- 
same* offence. , brie, formerly exclusively manufactured in 

The verdict of gudty, having been given, may Flanders. Of late the lawn manufacture of 
be impeached by a motion to arrest the judg- Scotland and of the north of Ireland has been 
ment, for errors of law on the face of the brought to rival that of the Flemish weavers. 
record. In misdemeanours, not in felonies, Lawn (apparently the same as Dutch laen, 
except in some special cases, a new trial may Fris. lana, Welsh Han). In hardening, a sur- 
also be obtained on ground of miscarriage at face of grass or turf in pleasure grounds kept 
the former trial. It the verdict be unim- smoothly mown. 

peached, conviction and judgment follow. The Xriawsonla (after Dr. Isaac Lawson). A 
punishments now in force for offences are: genus of Lythracecs^ yielding the famous 
fine ; corporal punishment in a few cases ; im- Henna of the East. The plant L. alba^ some- 
prisonment; Pbnax Servitude; Transpobta- times called L. ioiermis, is a dwarf shrub with 
TiON [see those two arts.] ; and death. The privet-like leaves, which in the powdered state 
profuse employment of capital punishment was are used as cosmetics throughout the East, for 
the opprobrium of the English code, even down dyeing the finger and toe nails, the tips of 
to the commencement of the present century, the fingers, the palms of the hands, and the 
It is now confined to cases of high treason and soles of the feet, to which it imparts a reddish 
murder. orange colour, considered by women as greatly 

By the Act 11 & 12 Viet, c. 78 (1849), enhancing their beauty. The men use it for 
criminal courts throughout the country were colouring their beards. When used, the powder 
authorised to reserve any question of law which is made up into a pasty mass, and spread on 
might arise on the trial (in the event of con- the part to be coloured. 

viction) for the judgment of a criminal appeal ]baxatlves (Lat. laxativus, from laxare, to 
court, composed of the judges of the superior loosen). Gentle aperient medicines, opposed to 
courts at Westminstea?, or five of them at the which are drastic purgatives. Laxa- 

least, who may affirm, reverse, or amend the tives merely evacuate the contents of the intes- 
judgment. tines without occasioning any general excite- 

jMSLWf Grimm’S. In Comparative Phdio- ment, or even stimulating the exhalant vessels 
logy- [Languagb.] of the canal. [Cathartic.] 

3baw, nCaritime. [Maritime Law.] lay (Prov. lais, A.-Sax. both, Ger. lied), 

law* Martial. This phrase, which has no The lyric poems of the old French minstrels, or 
definite legal meaning, is used to express the trouveres, were termed lais ; but the title in 
suspension of ordinary, and tlie substitution of modem usage is given to narrative poems of 
arbitrary, tribunals for the trial of criminal and moderate length in simple style and light 
(if need be) civil cases, by the authority of the metre. ** * 

crown, sanctioned by statute, in emergencies Lay. In Agriculture. [Lea.] 
of rebellion, invasion, or insurrection. It is lay Brothers. Persons received into 
usually carried out by putting under the cogni- convents of monks, under the three vows, but 
sanee of courts martial a great variety of sub- not in holy orders. The introduction of this 
3S4 
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class of devotees appears to tave began in tbe 
eleventh, centuiy. They are dressed somewhat 
dijBferently from the other monks or brothers of 
the choir^ and often employed in the mann^ 
exercises necessary for the uses of the commu- 
nity. The Carthusian and Cistercian orders 
are said to have first recognised the dis- 
tinction, and their example was followed by 
^e other orders. The same distinction exists 
in monasteries of females between the nuns 
properly so called and the lay sisters, or sisters 
converse. 

Xiay Sldersm In Presbyterian churches, 
ministera with ecclesiastical jurisdiction, not or- 
dained as clergymen, who assist the pastor in 
each congregation. [Pkbsbytbeiajts ; KraK.] 
The divines of that persuasion rest the appoint- 
ment of lay eldqrs in some measure on that of 
presbyters ‘ in every city ’ by Paul and Barna- 
bas, who, they ima^e, jErom the manner in 
which they are mentioned, could notjiave been 
all preachers. (Hooker, Ecol. Fol. b- vi.) 

3i«ayering. In G-ardening, a mode of pro- 
pagating plants by laying down shoots, and 
covering a portion of them with soil, so that the 
extremity of the shoot is left above ground, and 
the shoot itself not detached firom the plant. 
In order to facilitate the rooting of such shoots, 
called layers^ the portion buried in the soil is 
fractured by twisting or bruising, or cut with a 
knife immediately under a bud. This opera- 
tion, by obstructing the return of the sap &om 
the leaves, occasions its accumulation at the 
wounded part, when roots are there produced 
from the effoit of nature to perpetuate life. 

Xiaylng. In Architecture, the first coat, on 
lath, of. plasterer’s two-coat work, the surface 
of which is made rough by sweeping it with a 
broom, to form a key for the next coat; the 
diflhrenee between the laying and the rendering 
coats being that the latter is the first that is 
applied on a brick or other waU. 

laying Off. In Shipbuilding, this term 
denotes the developing in thin wood, on the 
mould loft floor, fi:om the construction draw- 
ings, a section (actual size) of any part of the 
timbers of an intended ship. 

:baylugr a Piece of Ordnance. In 
Gunnery, pointing a piece of ordnance so that 
the projectile may strike the requited object. 
[Guknekt.] 

Xkayman (Gr. \t£tK6s\ &om Xo(Js, 

The appellation by which the rest of the com- 
munity are distinguished from the clergy or 
the members of a profession, as of medicine, 
the bar, 8 cg . [Laity.] 

Layman^ or lay-figwre^ among painters sig- 
nifies a small statue, whose joints are so formed 
that it maybe "put into any attitude for the pur- 
pose of adjusting the drapeiy of figures. 

Xiazar House or Xiazaretto (Itah). A 
public building in the southern European states, 
of the nature of an hospital, for the reception of 
the poor and of persons afflicted with contagious 
disorders. In some places lazarettos are set 
apart for the performance of quarantine; in 
which case only those are admitted who have 
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arrived fcom countries infested hy the plague, 
or suspected of being so. Howard’s well-known 
account of the principal lazarettos of Europe 
furnishes the most detailed and interesting 
particulars of these establishments. 

Xiazarists. In Ecclesiastical History, a 
body of missionaries founded by St. Vincent 
de Paul in 1632 ; so termed from occupying 
the priory of St. lazarus, at Paris, as their 
head-quarters. Their primary object was to 
dispense religious instruction and assistance 
among the poorer inhabitants of the rural dis- 
tricts of Prance. They were dispersed at the 
time of the Eevolution, but have been since 
re-established. 

Xiazarus, St., Order of. A militaiy 
irder of religions persons, originally an asso- 
ciation of kmghts, for the purpose of main- 
taining lepers, &c. in lazar-houses or hospitals, 
especially in the Holy Land. Being driven 
out of Palestine in 1253, they followed St, 
Louis to Prance. In 1490, their order was 
suppressed by Pope Innocent VIII., and united 
with that of St. John ; hut the bull was not 
universally received. In 1572, they were united 
in Italy with the order of St. Maurice ; in 1608, 
in Prance, with that of Our Lady of Mount 
OarmeL The knights of these united orders 
were allowed to marry. 

Xtazulite (^ab. azul, Tieaiim, and Gr, 
\leos, atone). The name applied by Haiiy and 
some other mineralogists to Lapis Lazuli 
[which see]. By Werner, Dana, and others, 
the term is applied to a hydrous phosphate of 
alumina and magnesia fcom Stjona and the 
TyroL _ It generally occurs granular or massive 
of various shades of azure-blue, inclining to 
green or white, and is distinguished from Lapis 
Lazuli by never being accompanied by Iron 
Pyrites. 

Xiazzaronl (Ital.). A name given to the 
poorer classes at Naples, from the Hospital of 
St. Lazarus, which served as a’ refiige for the 
destitute in that city. Porty years ago two 
large sections of the people were generally 
comprehended under this name-— the fishermen, 
and the lazzaroni properly so called, who lived 
in the streets, and performed no labour but 
that of errand porters and occasional servants. 
These alone were estimated at 40,000, and 
formed a powerful community, which under 
Masaniello accomplished the revolution of 
Naples, and, in later times, overthrew the 
popular government, under the influence of 
Cardinal Rnffo and the English party. But 
during the Prench occupation of Naples they 
ceased to exist as a distinct class; and the 
name is now only used to designate in general 
language the mob or populace of that city. 

J»e Hoi le veut (Fr. the Mng mils it). 
A form of words by which the royal assent is 
intimated by the clerk of parliament to the 
passing of public bills. To private bills the 
royal assent is expressed by Soit fait eomme il 
est dbaire. The mssent of the soverei^ to the 
passing of any measure is signified by the words 
%e roi ^amsera. [Parliament.] 
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Aea* In Agriculture, a term applied to ' 
lands wMch are kept under grass or pastur^e j 
for a short period. Por example, in a rotation 
of fallow, wheat, clover and rye grass, for three ' 
years. The ground, when under clover and lye 
grass, is said to be in lea. 

J^ead (Dutch lood). A metal of a bluish- 
grey colour, known from the earliest ages : the 
alchemists gave it the name and symbol of 
Saturn 3* Its sj^ecific gravity is 11'38. It is 
soft, flexible, and inelastic; and though ductile 
and malleable, is possessed of little tenacity. 
It fuses at about 600® ; and if air be carefully 
excluded, it does not appear to be volatile at 
a white heat. When -melted in open vessels, | 
it soon changes into a grey powder, which 
upon further exposure to heat and air be- 
comes yellow, and is called massicot ; or, when 
partially fused, so as to ^sume a scaly form, 
litharge. If massicot he heated, and stirred 
to prevent fusion, it gradually absorbs oxygen, 
acquires a red colour, and is called red lead. 
When red lead is heated in nitric acid, it is 
partly dissolved, and partly converted into 
a brown powder, which is insoluble, and is a 
perosdde of lead. Massicot, or the yellow oxide 
of lead, is the ^rotoaide (PbO), and that which 
foms the salts of this metal : it is constituted 
of‘l atom of l6ad=104, and 1 of oxygen =8, 
and its equivalent is 112. The brown peroxide 
consists of 1 atom of lead and 2 of oxygen 
(PbOa) ; and red lead is intermediate between 
the two extremes, consisting probably of an 
indefinite mixture of the two oxides. The 
protoxide of lead is soluble in the greater 
number of the acids, and forms a variety of 
salts ; of these the carbonate and the acetate 
are the most important. Carbonate of lead 
(PbO, COa), or, as it is commonly called, 
white Uad^ is the basis of white oil paint, and 
consequently of a number of other colours: 
it may be prepared by exposing sheet lead to 
the fumes of vinegar, by which it is gradually 
corroded, and its surface becomes covered with 
. an* incrustation, which, when scraped off and 
well levigated, is white lead. [Cbritsb ; White 
Lead.] This article is also made by preci- 
pitating a solution of acetate of lead by car- 
bonate of soda; it consists of 112 oxide of 
lead and 22 carbonic acid. Acetate of lead 
(PbO, O4H2O3) is mde by dissolving car- 
bonate of lead in acetic acid, for which purpose 
the pyroligneous vinegar is chiefly used. It' 
crystallises in six-sided prisms, but is gene- 
rally met with in confused crystalline masses. 
It is soluble in about 4 parts of cold water, and 
the solution has a remarkably sweet taste; 
whence the term sttgar of lead, usually applied 
to this salt. It consists of 112 oxide of lead 
and 51 acetic acid. The crystals include 3 
atoms of water, and are therefore represented 
by the equivalent 19 Q ; or 163 dry acetate and 
27 water. When protoxide of lead is boiled in 
distilled vinegar, or in a solution of acetate of 
lead, a dense solution of subacetate or triacetate 
of lead is obtained: it is not easily crystal- 
lisable. This solution is often used in the 
336 


LEAD FOR SOIJNDINa 

chemical laboratory as a test and precipitant : 
and it forms the extract of lead {QoviarcPs 
extract) of pharmacy. 

The most important native combination, or 
ore of lead, is the sulphide, composed of 104 
lead and 16 sulphur. It is the galena of mine- 
ralogists, and from it the commercial demands 
for lead are supplied: it is roasted to expel 
sulphur, and the lead thus oxidised is reduced 
by heating with charcoal. [Q-alena.] 

The action of water upon lead is curious and 
interesting, in consequence of the universal use 
of leaden water pipes, and of water cisterns lined 
with this metal. Perfectly pure water, such 
as distilled water, put into a clean leaden vesgel 
and exposed to air, soon corrodes it, and deli- 
cate tests discover oxide of lead in. solution in 
the water; hut river and spring water exert 
no such solvent power: the carbonates and 
sulphates in such water, though in very minute 
quantities, prevent the action. Hence it is 
that leaden cisterns are used with comparative 
impunity for the preservation of common water, 
and that the crust which forms upon the metal 
prevents further action. As this crust partly 
consists of carbonate of lead, which is very 
poisonous, great care should be taken to pre- 
vent its diffusion through the water upon 
any occasion, as by scraping or cleaning the 
cistern. Leaden cisterns also sometimes 
prove injurious in consequence of galvanic 
action, where iron or zinc pipes are soldered 
or let into them: the lead is thus rendered 
electro-negative, alkaline matter is evolved 
upon it, and small quantities of the oxide or 
carbonate are thus rendered soluble. There 
are several re-agents by which very minute 
quantities of lead may he detected. Among 
these, solution of sulphuretted hydrogen is 
perhaps the most effective: it produces a 
brown tint in water containing the minutest 
trace of lead, and it similarly discolours the 
greater number of the insoluble salts of the 
metal. A solution of sulphate of soda is also a 
sensible test of the presence of dissolved oxide 
of lead ; it forms a white doud in water con- 
taining the smallest traces of it ; a fragment of 
iodide of potassium dropped into such water 
presently occasions in it a yellow tint, in con- 
sequence of the formation of an iodide of lead. 

abead. Black. [PunMiBAao.] 

Bead Glance. Native sulphide of lead. 
[Gaieha.] 

Bead of a Slide Valve. The small space 
which is left open at the end of each stroke of 
the piston, on the ’opposite side of the movement, 
to admit the steam, for the purpose of checking 
the speed of the piston, and of facilitating the 
opening of the valve for the reverse motion. 

Bead for Sounding. The common hand 
lead weighs from 7 to 11 lbs., and is used with 
about 20 fathoms of line. The leadsman stands 
somewhere on the side of the vessel, usually 
in the channels ; lets the lead descend near tlie 
water ; then, swinging it over his head once, or 
twice if the ship is going fast, throws it forward. 
The line is marked at 5, 7, 10, 13, 17, and 20 
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fathoms. The numbers between are called 
deefs, or more properly di^s\ the meaning 
being that in the absence of a mark the leads^ 
man estimates by the dip of the Hne; thus, 
hy the marlt 7, by the deep 9, indicate 7 and 9 
fathoms. 

When the depth is great, the deep-sea lead 
of 25 to 30 lbs. is used, with a much longer 
line marked at every 10 fathoms. The lead is 
dropped from the fore part of the vessel, being 
thrown as far as possible in the line of the 
ship’s drift. To make the sounding fairly 
vertical, it is desirable to heave the ship to. 

Xiead Spar. Native carbonate of lead. 
[Cbrxtsb.] I 

Ibeads or Space Jdaes* Pieces of type ' 
metal cast to specific thicknesses and leng^s, ' 
lower than types, so that they do not make any 
impression in printing, but leave a white space 
where placed. Their general use is to be placed 
between the lines when a work is not dosely 
printed (this being considered to look better 
than when printed solid), and also to branch 
out the heads of pages and titles. 

SCieaders. [Newsfapbus.] 

;:beadlillllte. Native sulphate and carbonate 
of lead, found crystallised with other ores of lead 
at Leadhills in Scotland. 

Xieadlngr Vote. In Husic, the sharp 
seventh of the scale, so called because it 
naturally leads to the key-note. 

^Leading Wind. A Nautical term for a 
full fair wind. 

Xteaf (G-er. lauh). In Botany, an expansion 
of the bark at the base of a leaf-bud, prior to 
which it is developed, its functions being at 
once those of respiration, digestion, and nutri- 
tion. It is a plate of parenchyma, through 
which spiral vessels and woody tissue ramify. 
Its surface is covered wdth stomates, which 
communicate with minute hollow chambers in 
the interior. It is in the leaf that most of the 
peculiar secretions of a plant are prepared out 
of the crude sap which the roots obtain from 
the soil. 

^of-buds. In Botany, rudiments of young 
branches, made up of scales imbricated over 
each other, the outermost being the hardest and 
thickest, and surroxinding a minute axis, which 
is in direct communication with the woody and 
cellular tissue of the stem. When stimulated 
hy light and heat they extend into branches ; 
or if artificially removed from the plant that 
bears them, they are capable of multiplying 
the in^vidual from which they have been 
taken. 

leaflet. In Botany, a small leaf formed 
by the petiole of a leaf branching out, and 
separating the cellular tissue of the lamina into 
more than one distinct portion, each of which 
forms a perfect lamina of itself. 

Xeague (Low Lat. leuca ; Br. lieue : Mr. 
Wedgwood connects the word with Gael, leug, 
leag, a stone, as used to mark the distances 
between places), A measure of length, used in 
reckoning distances by sea. The sea league is 
three nautical or geographical miles, or the one- 
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twentieth of a degree, and consequently about 
3-45 English miles. 

The common land league' is a well-known 
itinerary measure on the continent of Europe, 
chiefly in Erance. The Erench, however, have 
two distinct* leagues : the legal posting league 
{lieue de poste), containing 2,000 toises, and 
equal to 2*42 English miles ,* and a league of 
25 to the degree (anciently the liezie Tnoyenne'^, 
or equal to about 2*76 English miles. It is 
supposed that the league, or leuca, was intro- 
duced into England by the Normans, where at 
an early period it came to be reckoned as equi- 
valent to two miles of the time; this being 
the sense in which the term leuca is used by 
the oldest law writers, and in most of the old 
English charters. [Mile.] 

League (Er. Hgue, ItaL legua, from Lat. 
ligare, to bind). In Politics, a league appears 
to be in strictness an alliance between two or 
more powers, in order to execute some common 
enterprise. It is, therefore, more active and 
less durable than an alliance or a confederacy ; 
both of which have some permanent object, 
while neither necessarily requires active co- 
operation. In the middle ages, the word league 
was used nearly in the sense now attached 
to these latter terms; hence we read of the 
Hanseatic League, and of the three leagues 
srill subsisting in the canton of the Grisons in 
Switzerland ; both of which were more properly 
confederacies. 

Xieagne, Tbe Roly, or simply Tbe 
XieaiTue. In Erench History, a political asso- 
ciation formed by the Boman Catholic party in 
Erance under the reign of Henry III. The 
project of the League is said to have been 
framed by one David, an advocate ; or, rather, 
he first conceived the idea of uniting the 
separate associations of the Catholic party in 
the provinces into one great confederacy. His 
written scheme bears date 1575. It was received 
with eagerness, especially by the municipality 
and citizens of Paris and other large towns. The 
object of the League was at first only the over- 
throw of the Protestant power : but the princes 
of the house of Guise soon placed themselves at 
its head, aud the leaders of the party were not 
slow in adopting the project of changing the 
succession, and placing the duke of Guise on 
the, throne. In 1588, the citizens, under the 
impulse of the League, drove Henry HI. from 
Paris on the Day of the Barricades, and formed 
the revolutionary government of * the Sixteen.’ 
But after the death both of the duke and the 
king, much division arose in the head-quarters 
of tbe League at Paris as to the choice of a 
successor ; and in 1591 the popular party, or 
that of the Sixteen, was put down by the 
citizens; which event in effect destroyed the 
power of this great association, altho^h it still 
continued to exist, even after the abjuration of 
Henry IV. 

Keagtte, Solemn. [Coveitant.] 

lEieaJcage (Dutch lekken, to drip ; the 
same root is found in the Latin Hquare, to 
filter). In Commerce, an allowance in the 
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customs granted to importers of "wine for the ' 
■waste and damage which the goods are supposed 
to receive hy keeping. 

]jean-to. In Architecture, a building whose 
rafters pitch against or lean on another building. 

Xieap-year or Bissextile. A year con- 
taining 366 days. In the Grregoiian calendar 
this occurs every fourth year, excepting years 
which complete centuries; in whi^ case the 
intercalary day is omitted, unless the number 
of the year is divisible by four. [Oalendab.] 

Bease (akin toFr. laisser, Ger. lassen, to let). 
In Law, a lease is properly a conveyance of lands 
and tenements (usually in consideration of rent 
or other annual reeonraense), made for life, for 
years, or at wiU, but always for a less time than 
the lessor or party letting has in the premises. 
The usual words of operation are, * demise, grant, 
and to farm let.* The conveyance hy a lessee 
of part of his interest is properly an under- 
lease ; of the whole, an assignment. 

Xiease and Release. In Law, a mode of 
conveyance appropriate to freehold estates, 
arising out of the ancient principles of the law 
of real property, whereby a release was the 
appropriate instrument to vest the freehold in 
one already in possession xmder a lease. It 
was generally adopted in conveyancing as the 
most convenient mode of transfer, but is now 
dispensed with by recent enactments, particu- 
larly 8 & 9 Viet. c. 106 s. 2. 

Xieast Squares, IMEethod of. [IVIjNiMtm 
Squakbs.] 

Ikeaflier (Ger. leder, ’Welsh Uedr). The 
prepared skins of animals. The principal 
object of the art of converting skin into 
leather is to render it strong and tough, 
durable, and often waterproof, and to prevent 
its destruction by putrefaction. The skins 
are first cleansed of hair and cuticle, and then 
impregnated either with vegetable tan, as in 
the production of what is called tanned leather, 
or with alum and other salts, as for tawed 
leather; these processes are sometimes com- 
bined, and tanned leather often undergoes the 
further operation of currying ^ or impregnation 
with oil. As instances of these different results, 
thick sole leather is tanned; white kid for 
gloves is tawed; the upper leather for boots 
and shoes is tanned and curried ; fine Turkey 
leather is tanned with shumac. 

A skin does not consist of gelatine, ashitheirto 
supposed, for gelatine is soluble in water, and a 
hide or skin is not. What was supposed to he 
gelatine is an isomeric substance named ossein. 
In the usual method of tanning, ossein passes 
into gelatine hy a slow putrefactive process, 
and this combines with the tannin. To ren- 
der tanning a quicker process, some me&od 
is wanted of converting ossein rapidly into 
gelatine. 

Tanned Leather. — Tor thin skins which are 
afterwards curried, the hide is cleansed, and 
soaked for a day or two in water; it is then 
heamedf or stretched upon a half-cylinder of 
wood, where it is cleared of adhering fht and 
flesh ; it is then soaked for several days in a pit 
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of lime and water, hy which the hair and cuticle 
are so far loosened as to admit of being scraped 
off upon the beam ; the hide is then washed and 
put into the grainer pit, which is a mixture of 
water and dung— that of hens, pigeons, or dogs 
being preferred. When the Mde has here be- 
come soft and supple, it is again thoroughly 
cleaned, and submitted to the tanning liquor, 
which is at first used very weak, and gradually 
strengthened till the operation is complete : this 
requires from two to four months for calf skins, 
and from ten to twelve months for ox hides, with 
oak bark, but a much less time if gambia is used; 
and the latter bides, instead of being limed and 
dunged, are generally, after having been cleaned 
in water, placed in heaps, where they begin to 
putrefy, and then the hair may be removed 
without lime, which would be apt to render the 
skin hard and harsh. The further opening of 
the texture, so as to prepare it for tanning, is 
effected by immersion in a sour Hquonof fer- 
mented rye or barley, or in weak sulphuric 
add. This process is called raising, and im- 
mediately precedes the tanning. "When fully 
tanned, the goods are drained, stretched upon 
a convex piece of wood called a horse, and 
beaten and smoothed ; or the leather is some- 
times passed between cylinders to make it 
more solid and supple: it is lastly dried, by 
suspension in an airy covered building. It 
will be obvious [Tan; Gelatinb] that the 
principal change effected in this process de- 
pends upon the combination of the gelatine of 
the skin with the tannin of the oak hark, or 
other astringent material which is ■used, and 
that great care is requisite to insure the perfect 
penetration of the hide (especially where it is 
thick) hy the tanning material: hence the 
necessity of using weak liquors at first, and 
gradually increasing their strength ; for if the 
hide were in the first instance put into a strong 
infusion of bark, the exterior surfaces would 
become so perfectLjr tanned as to be impervious 
to the further action of the liquor, and 'the 
centre would remain untanned, and conse- 
quently soluble and putrescihle; so that we 
judge of the completion of the process by the 
leather, when cut through, being of a uniform 
brown throughout, anything like a white streak 
in the centre announcing the imperfection just 
mentioned. 

Tanned Sheep Leather, ^o. — The sTrinp are 
first soaked for a few hours in a water pit, 
then well washed and painted with milk of lime 
on the flesh side, and hung in a warm room 
till the wool readily pulls off; they are then 
scraped, and soaked for some weeks in bme 
water, which cheeks the putrefaction and 
hardens the texture; the slon is then again 
beamed, smoothed, and trimmed, and put into 
a vat of bran and water, where it is kept for 
some weeks in a state of gentle fermentation, 
and becomes thin -and extensible, and fit for 
any subsequent operation: in this state it is 
called a pelt. The pelt is placed in a lime 
pit for two or three weeks, according to the 
seaBon of the year, then fleshed and trimmed 
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on a beam; if intended for skiver leather, 
the pelt is split into two parts, the grain side 
for leather, and the flesh side for parchment or 
chamois. 'For the first branch, the grain has 
to be pressed in a grainer, to remove all lime, 
hair, and cuticle ; then placed in a drench, made 
of bran and water, for twelve hours ^ after which 
it is ready for tanning in shumac. For tawed 
leather, the pelt is not split; the preparing 
process is the same, but tne tanning is done 
with alum and salt. The method of bringing kid 
and calf skin to the state of pelt is nearly the 
same as for lamb skin, except that liming is 
used before the hair is taken off, which is only 
sold to plasterers, whereas lambs’ wool is more 
valuable, and would be injured by the lime. 
If the pelts are to be tawed, they are worked 
about in a solution of alum and salt in warm 
water, which again makes them thick and 
tough ; they are then washed and a^ain fer- 
mented in bran and water till the thickening 
is reduced by the removal of some of the salts ; 
lastly, they are stretched on hooks, and dried 
in a stove room, when they become a tough 
flexible white leather ; but to give them gloss 
and suppleness they are agj|.in soaked in water, 
and trodden in a large pail or rolled in a drum 
containing the yolks of eggs beaten up with 
water ; they are next dried in a loft, smoothed 
with a warm iron, and afterwards softened on 
a stake, when they are dyed with various 
colours for gloves and ladies’ boots. 

Morocco leather^ as it is called, is chiefly 
prepared from goat skins, which after the 
actmn of lime water are brought down by a 
dung bath, and reduced to the state of pelt. 
If intended to be dyed red, they are sown up 
in the form of a sack, with the grain side 
outward, and immersed in a warm cochineal 
bath; the sack is then tanned in a bath of 
sumach : the skins intended to be blacked are 
sumached without any previous dyeing. The 
graining and polishing are effected as follows : 
The fikins are stretched upon a smooth inclined 
board, and rubbed over with a little oil to 
supple them. Those intended for black leather 
are previously brushed over with a solution of 
iron ; they are then rubbed over with a glass 
ball cut into a polygonal surface, which po- 
lishes them, and makes them firm and compact; 
lastly, the grained surface is given by rub- 
bing the leather with grooved boxwood rollers 
fitted to a machine, called z, jigger, suspended 
from the ceiling. Curried leather is tanned, 
and then softened by soaking in water and 
rubbing; it is pared with a broad sharp 
knife, the edge of which is turned over so as 
to be at right angles to the plane of the blade; 
the leather is next rubbed with a polished stone, 
and while still wet besmeared with fish oil, or , 
a mixture of this with tallow. As it dries, 
the oil gradually penetrates in proportion as 
the moisture evaporates. The grain side is 
blackened by iron liquor for the uppers of 
ladies’ shoes, but the flesh side with lampblack 
and oil for the uppers of men’s hoots and shoes. 

Wuuumoy hatfi&r is generally sheep or doe 
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' ^in, prepared as already mentioned by dress- 
‘ ing, liming, &c., and dyed if necessary, and 
^en finished in oil. Bus&ia leather acquires 
its peculiar odour from an empyrenmatic oil 
from the bark of the birch tree. (There is an 
excellent abstract of the manufacture of dif- 
j ferent kinds of leather in Aikin’s Dictionary 
' of Chemistry, from which much of the above is 
abridged.) 

American leather cloth, or ^anonia leather, 
is an artificial compound variously prepared. 
In one example, a textile fabric is impregnated 
with oak bark and gelatine for forming leather, 
and stearic acid and an alkali for forming a 
kind of insoluble soap. A flexible varnish con- 
taining lampblack is afterwards added. 

The leather manufacture of Great Britain is 
of great importance, being inferior in point of 
value and extent only to those of cotton, wool, 
and iron. 

The number of persons engaged in all the 
various branches of the manufacture in Great 
Britain is estimated at between 300,000 and 
400,000, and the entire value of the manu- 
facture at more than 20,000,000z. sterling, the 
leather for boots and shoes alone being valued 
at about 12,000,000ij. Leather was long sub- 
ject to a duty, which necessarily placed the 
manufacture under the surveillance of the ex- 
cise ; but the duty was totally abolished in 1830, 
and the manufacture is now relieved from every 
sort of trammel and restraint. (Com. Diet.) 

Ibeaven (Fr. levain, from Lat. levare, to 
raise). A piece of sour dough used to ferment 
and render light a much greater quantity of 
dough or paste. By the Mosaic law leaven was 
forbidden during the Passover ; hence St. Paul 
speaks of keeping the Paschal feast with the 
unleavened bread of sincerity and truth. Figu- 
ratively, the word is applied to anything which 
gradually but surely affects the moral or in- 
teB&ctual character of man, whether for good 
or for evil. 

Ztecanora (Gr. XeKdrn, e basin). A genus of 
Crustaceous Lichens, L. tartarea is the 'Cud- 
bear of commerce ; and some have supposed 
the manna of the Israelites to be L. escid&nta 
and affinis, which in Armenia and Algeria are 
blo^ about and heaped by winds, and in 
times of scarcity ground up with com. 

Xiecanorlc A.cida A colourless crystalline 
body contained in the Lecanora lichen. 

ibecca Ctam. The gum of the olive-tree, 
collected abundantly at Lecca in Calabria. 

Xiecontite. A hydrated sulphate of soda 
and ammonia foiind in the cave of Las Piedras 
in Honduras, by Dr, le Conte, who considers it 
to ,be formed j&om the decomposed excrements 
of hats, large numbers of which have probably 
inhabited the cave for ages, 

Jiecteru. A desk, or support for a book, 
for the use of readers in churches or other pub- 
lic places. The support is frequently made by 
the wings of an eagle, carved in wood or bronze. 
Many rich specimens of mediaeval lecterns arc 
found in churches in this country. 

XiectjLca (Lat.). A sort of couch or litter, 
2 2 
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used by tbe Eomans, of two kinds, the one for 
carrying living persons, the other for bearing 
dead bodies to the funeral pile. The bearers 
were called lecticaHL 

Ijectistemium (Lat. from leetns, a couch^ 
and sternere, to s^ead). A religious festival 
or ceremony among the ancient Eomans, cele- 
brated during times of public calamity, when 
the gods themselves were invited to the enter- 
tainment; their statues were taken from their 
pedestals, and laid on couches. The first fes- 
tival of lids sorti according to Livy (v. 13), was 
held in the year of Eome 354: (on the occasion 
of a contagious disease which committed fright- 
ful ravages among the cattle), and lasted for 
eight successive days- On the celebration of 
this festival, enemies were said to forget their 
animosity, and all prisoners were liberated. 

Sbector (Lat. a reader). In the early Church, 
a person set apart for the purpose of reading 
parts of the Bible and other writings of a 
religious character to the people. They were 
consecrated hy prayers and ceremonies for this 
office, and in the third century appear to have 
been proper officers of the church. It is pro- 
bably from this institution that the order of 
preachers iu parish churches iu England called 
lecturers is derived, who hold a distinct office 
from the vicar, rector, or other ecclesiastical 
functionaries ; they are chosen by the vestiy or 
chief inhabitants of the parish, supported by 
voluntary subscriptions and legacies, and usually 
officiate on Sunday afternoon. (Hook’s Church 
Dictionwry^ art ‘ Lecturer.'^ 

Xteetrare. This word signifies generally a 
discourse read by a professor to his pupils ; but 
it is applied in a more extended sense to evejry 
species of instruction communicated vivA voce. 
In tbe Scotch and Continental universities, as 
well as in those recently established in England, 
the great business of teaching is carried on by 
means of public lectures, delivered at stated 
periods, and embracing every subject included 
in the curriculum of study; but at the two 
great English universities, the college tutors 
bear a principal pai^ in the work of instruction. 
Still, within the last few years the professorial 
system has been made much more efficient, and 
has acquired more general importance. 

Public lectures have been adopted from the 
earliest ages as a convenient mode of teaching 
the dements of every branch of human know- 
ledge; and if they be properly compiled, and 
accompanied by strict and regular examinations, 
few means seem better calculated to awaken the 
attention of the student, to abridge his labours, 
and to guide Ms enquiries. 

3beo3rtlildaceee (LecytMs,oneof thegenera). 
Anatural order of epigynous Exogens belonging 
to the Myrtal alliance of Lindley, and known 
by their dotless leaves, polypetdous flowers, 
•their indefinite stamens collected into a fleshy 
hood, and their many-celled ovary. They are 
large trees, with showy flowers, found in the 
hottest parts of South America, and comprise the 
Cannon-haH tree, Comov^ta guianensis ; the 
Sapueaia LecythisZabucq^o^ SiXia ihejBerthoUetia 
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eacdsa, wMch furnishes the Brazil-nuts of the 
shops. 

Xiecythls (Gr. an oil jar). A genus 

of South American trees of large size, repre- 
senting the order Lecgthidacea. They furnish 
some of the nuts of commerce. Thus, under the 
name of Sapueaja nuts, the seeds of L. Zahucajo 
are commonly sold in our fruit shops, and they 
will probably take the place of the closely allied 
Brazil nuts, to which they are greatly superior 
in point of flavour and digestibility. They are 
rather more than two inches long and one wide, 
covered with a longitudinally frrrowed corky 
shell, and grow in large hard woody fruits, 
shaped like urns, measuring about six inches 
in diameter, and having close-fitting lids at 
the top. Our supply comes from Par4, and is 
principally the produce of the Brazilian forests. 

Jj. oUaria is another species producing large 
fruits, commonly known as Monkey Pots, but 
its seeds are not so palatable as those of the last, 
having a bitter flavour. 

Ibedererlte. A variety of Gmelinite found 
at Cape Blomidon in Nova Scotia^ and named 
after the Baron L. von Lederer. 

Xiederite. A massive variety of Sphene, 
foimd at Grenville in Canada, and distinguished 
as a suh-species on account of its peculiar 
cleavages. 

Kedgrer. [Boox-xnnpiKa] 

3^edg-ers. In Architecture, the horizontal 
pieces of timber used in scaffolding ; they lie 
parallel to the wall opposite to wM^ they are 
erected. 

;ibedgrer-llne. In Music, a line either above 
or below the staff, when that is not sufficient 
in extent to lay the notes upon. It is above 
the staff in ascending progressions, and in de- 
scending progressions below it. 

Xiedges. On Shipboard, intermediate sup- 
ports for the decks. They run across from side 
to side between and paraEel to the beams, but 
are much thinner. 

Xiediuu (Gr. X^^ov). The plant called 
Labrador Tea is Ledum ^alustre, a low shrub 
of the Ericaceous order, 

IVee, Xieeward. Sea terms, denoting gene- 
rally the side or quarter not directly exposed to 
the wind. The lee side of a ship is the opposite 
to that on which the wind blows when it crosses 
her course, and which is termed the weather side. 
Leeward is on the lee side ; opposed towindward, 
or on the weather side. A lee shore is the shore 
on the lee sideod the ship, or the shore on which 
the wind tends to blow her ; and a ship is said 
to be under the lee of the shore when the wind 
blows from the shore, or when she is in some 
measure sheltered by the shore. The names 
Leeward and Windward, as applied to the West 
India Islands, were given to them from their 
situation in a voyage from the ports of Spain 
to Carthagena or Portobello. The islands 
^hieh lie to leeward extend from Porto Eico 
to Demerara. 

Sbee-board. A flat width of planking, 
which being let down perpendicularly into the 
water on the lee side of :^t-bottomed vessels, 
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eeires as a tempoxaiy keel, and opposes the 
action of the \tind to aiire them to leeward. 

In the American orntre-bocard boats, than 
which no craft caa sail nearer to the wind, 
there is a deep lee-board working in a water- 
tight groove in the centre of the boat. 

laee-gagre. This term implies the haring 
a position farther to leeward than some other 
given object. 

ILee-way. In Karigation, the deriation 
of the course actually run by a ship from the 
course steered upon ; or it is the angle formed 
between the line of the ship’s keri and the Hne 
which she actually describes through the water. 
In consequence of the action of the wind or 
currents, a ship is generally impelled sideways 
as well as formurd, whence the direction of her 
motion is different ffom that of the keel. 
Suppose the whole force urging the ship to be 
resolved into two — one producing the motion 
A B in the direction of 
the keel, and the other 
the motion A 0 in the 
same time at right angles to the former; then 
the ship will move in the direction of the dia- 
gonal A B, and the angle B A B is the he-way. 
To obviate the effects of this lateral motion, the 
ship is laid on a course to the windward of the 
point to which she is bound. 

All needless top-hamper, as a poop or raised 
forecastle, increases the tendency to lee-way. 

Ikeecb (Goth, leikeis, lekeis, perhaps akin 
to Gt. Eng. lioJt), This name is given 
to those abranriiiate red-blooded worms, or 
anellidans, which are provided with a sucker at 
both ends of the body [Hibudo], and of which 
we possess a few native species ; some frequent- 
ing the foesh waters, as toe horse leeches (JSiB- 
mopis sanyuisorha and JET. stagmramy, others 
inlmbiting the ocean, where they are parasitic 
upon fishes, as the skate-sucker (Pontohddla 
rnwricata). The medicinal leech (Sanffuisiwa 
medicinatis) belongs to that subdivision of the 
feunily Himdinida which is characterised by 
having the superior lip of the anterior cw or 
sucker divided into several sements, and the 
oral aperture tranavers^ trir^ate, and sur- 
rounded by three cartilaginous jaws, each armed 
with two rows of very fine teeth. This appa- 
ratus enables toe leech to penetrate the skm so 
as to insure a readyfiowof Hood without causing 
a dangerous wound. The upper lip is marked 
with ten small points considered as eyes. The 
species of the genus Sangidsttga, via. 8, offiei- 
naUs and 8, medtcinaliSf are most common in 
the south of France^ whence great numbers are 
exported to this country. The leech-dealers of 
Bretagne drive htmses and cows into the pond^ 
that toe leeches may fotten and propagate more 
abundantly by sucklDg their blood. Ohildien 
are employed to catch them by toe hand ; and 
^wxL persons wade into toe shallow waters 
in toe spring of toe year, and catch toe leeches 
that adhere to their nak^ legs. They are also 
taken by a sort of net made of twigs and 
rashes, which is used in toe summer when toe 
leeches retire into toe deeper waters. 

341 


LEET 

The best method of preserving these valuable 
little animals is stated by the author of toe 
article ‘Leech’ in the Penny Oyclmsedia to be 
that described by F6e. It is as follows ; — 

Into a marble or stone trough a layer of seven 
inches of a mixture of moss, turf, and charcoal 
m to be put, and some small pebbles placed 
above it; at one extremity of toe trough, and 
midway between the bottom and the top, place 
a thin plate of marble pierced with numerous 
small holes, upon whito there should rest a 
stratum of mosa^ or portions of toe B^pdsetv,m 
padustrs^ or horse-tau, finnly compressed by a 
layer of pebbles. The trough is to be filled with 
water omy so hi^h that toe moss and pebbles 
should be but slightly moistened. A doth is 
to be kept over the mouth of the trough. This 
is imitating as nearly as possible toeir natural 
condition ; and toe charcoal not only aids in 
keeping the water sweet, but appears to i^e- 
vent the leedies being attacked by parasitic 
animals, to which they are very liable. The 
water should be changed about once a week, 
and more frequently in warm weather. 

The great unpoitance of ascertaining toe best 
method of preserving the medicinal leech may 
be inferred foom toe extent to which the trade 
is carried on, and the consequent increasing 
scarcity of these indispensable adjuncts to 
medicine. Eour only of the principu dealers 
in London import 7,200,000 annually. 

Xioeoliea of a Sail. The side edges of a saU. 
Leech-lines are small ropes from the middle of 
toe leeches of a sail to blocks on its yard on 
the opporite sides of toe mast; .when hauled, 
they brail up toe sail and rapidly diminish its 
area. 

laeoaslte. A mechanical mixtuare of the sul- 
phates of lime and baryta found in a carboni- 
ferous rock between Leeds and Harrogate in 
Yorkshire. 

Xieeflaagre. An iron bar across a eihip’s deck 
for the shMt of a fbre-and-afk to sHp on 

l^elE (A-l^. leac). The JJHtm Pcrrum 
of botanists. [Aixnna.] 

X^ellte. A silicate of alumina coloured of 
a deep fiesh-red by a small percentage of man- 
ganese. It occurs compact and massive, with 
a peculiar wax-Uke texture, and a lustre and 
translucency like that of horn, at Giyphyttan 
in Sweden. It was named after Br. J. F. Lee 
of Cambridge and is toe Hrileflinta of toe 
Swedes. 

Keet (A-Sox. leod; Ger. leute^ The 

court leet, or view of frankpledge, was an andent 
Anglo-Saxon institution answering a doable 
puxpose: 1. Otoe administration of justice in 
the trial of offences and the abatement of 
nuisances ; 2. The preservation of toe peace, 
and toe prevention of crime, by toe reception 
and enrollment of toe pledge which each man 
was obliged to give by becoming a member of 
some tythiog. OChe possessiou of a court leet 
was toe characteristic of the hundred, of which 
toe proper leet was distinct from, and .sub- 
ordinate to, that which was held by toe sheriff 
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otj his toura. The court leefc of the hundred 
was usually held by a bailiff or steward of the 
sheriff; but it was sometimes granted, as well | 
as the leet of a smaller jurisdiction, to private ' 
lords. A court leet also properly belonged to a 
borough, which ranked as a hundred ; but such 
private and borough leets were, like the leet of 
the hundred, subordinate to the county leet of 
the tourn. 

3^egraoy (Lat. lego, I hegueath), A gift by 
will of personal property, as goods and chattels j 
a testamentary ^ft of real property being called 
a devise. Legacies are general, such as a gift I 
of a sum of money out of the general estate of the j 
deceased ; or specific, as a gift of a particular bank 
note or coin, or of any olher individual chattel, j 
as a horse or a jewel ; or residuary, as a gift of , 
the residue of the estate remaining after all the I 
debts of the deceased and general and specific | 
legacies have been satisfied. General legacies ' 
are subject to an equal rateable abatement, if 
the estate is not sufficient for payment of them 
in full ; but a specific legacy is not subject to 
abatement, unless it be necessary for the 
payment of debts. A specific legacy is, how- 
ever, subject to what is called ademption^ 
which is the consequence of the subject-matter 
of the legacy being one identical thing in 
specie : thus, if a testator bequeath a particular 
horse, which he afterwards disposes of in his 
lifetime, the legacy is said to be adeemed, 
or taken away, because the horse bequeathed 
has no longer any existence as part of his 
property, and the legatee will not be entitled 
to another horse of the testator’s in lieu of 
it. This identity of corpus is so inherent in 
the notion of a specific legacy, that if 100^. 
in consols were bequeathed, and the same sum 
were afterwards transferred by the testator to 
another stock, the transfer of itself would adeem 
the legacy. The mode of compelling executors 
to pay a legacy is by suit in equity for the 
administration of the testator’s assets : courts 
of common law have not, in genera], any juris- 
diction over such matters. Executors cannot 
be compelled to pay a legacy until the expira- 
tion of a year after the testator’s death : they 
are allowed that period for aseertainrng and 
discharging his debts ; and even after a legacy 
has been paid, the legatee must refund if it 
should be necesaai^ for the payment of cre- 
ditors who come in, although after the period 
above mentioned. The party to whom a legacy 
is bequeathed is termed legatee. [Wnma.] 

^ lieijate (Lat. legatus). Ahighfonctionaxy, 
in general a cardinal or bishop, whom the pope 
settds as ambassador to the courts of foreign 
powers. Legates are — 1. A Latere, who possess 
the highest degree of authority, these only 
being commissioned by the pope to take his 
place in councils ; 2. De Latere ; S. Legates by 
office are such as eiyoy the titular distinction 
of legate by virtue of their dignity and rank 
ai the'<ffiurch, but have no special mission. 

ftegratioq. [Ambassadob ; ExPLOMAbr.] 

XiOga^to (Ital. Ued). In Music, a term used 
to denote the tying one note to another, which 
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is done by placing these marks w above or 
below the notes intended to be so joined. The 
legato mark placed over a series of notes indi- 
cates that they are to he played smoothly, as 
if the sounds were hound together. The word 
applied as a general direction for a piece inti- 
mates that it is to be performed in a smooth 
style. 

Xiegatnra. In Music. [Driving Notes.] 

Kegatus (Lat.). In Eoman History, legati 
were of two kinds: 1. Ambassadors, corre- 
sponding to those of modern times ; 2. Legates, 
who accompanied the proconsuls and praetors 
into their provinces, or aided the general in the 
management of his army. Legates of this 
last-named class varied in nnmber according 
to the requirements of the service in which 
they were engaged; and legates of the for- 
mer class governed provinces in the absence 
of the proconsul or praetor, sometimes with- 
out any mention of the officer whose deputies 
they were. 

Xiegena (Lat. legenda, things to be read), 
A hook originally used at mvine service. 
In it were recorded the lives of saints and 
martyrs, portions of which were selected and 
read for the edification of the people. These 
's were studiously perused in the re- 
fe^ries of cloisters, and were earnestly re- 
commended to the perusal of the laity, as 
so many evidences of the truth of the Eoman 
Catholic faith. Among these the Golden 
L^md (the work of Jacobus de Voragine, 
ar^bishop of Genoa in the thirteenth century), 
which is a collection of the lives of the saints, 
maintained it« ground in the church for two 
hundred years. But although many of the 
legends consist of tasteless and unmean- 
ing fictions, many axe of a highly poetical 
and striking character, and throw much 
light on the diffhsion of myths. There are 
some sensible remarks as to the value of the 
early Christian legends in Beugnot, Histoire 
de la J)estTUction du Paganisnie en Ooddenty 
i. 280. In a general sense, the term legend is 
ua^ to denote any fictitious or doubtful nar- 
rative ; such as the exploits of heroes of the 
middle ages, or the history of a people or dis- 
trict in which truth is so mixed with, fable aa 
to be inseparable from it. [Mythology.] 

Legend. In Numismatics, that which ia 
written rormd the fileld of a medal; opposed 
to imcription, which is written across it, 
[Numismatics.] 

Xiegendre’s Symbol. In the theory of 
numbers, a^ symbol employed in investigating 
the quadratic character of any positive or nega- 

It was first introduced by Legendre in his 
aisur la ThSorie desNomhres^ Paris 179fi ; is 

written thus and has the value 1 or —1 

according as A is a quadratic residue or not. 
It may, therefore, be defined by the congruence 
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for if A be a quadratic residue, we Iiaye 
and benee, by Ebemat’s Thboeem, 



It may easily be sbown that if A, when re- 
solved into its prime factors, has the value 

A^Oa/® am**®, 

so that in investigating the q[uadratie character 
of A, it is only necessaiy to examine those of 
its prime factors which appear with odd ex- 
ponents. It may further be shown that 



and that, if jp and £ are odd primes (not both 
negative) 

(f) 

The last ^nation is the expression of one of 
the most important and beautiful laws in the 
science of arithmetic. It is knowuas Legmdnis 
law of reciprocity^ having been first enunciated 
by that geometer in the JSUtoire de VAcaMmie 
dee Sciences for 1785. Gauss appears to have 
arrived independently at the same law, and 
was incontestably the first to publish a rigorous 
demonstration of it. Gauss, indeed, has given 
us no less than six demonstrations of this 
law, all more or less subtle, and, without ex- 
ception, most valuable contributions to science. 
It would, in fact, be difidcult to estimate too 
highly the many advantages to mathematical 
science which have resulted from the numecous 
demonstrations which have been given of this 
simple law, pronounced by Gauss himself to 
be ‘ the gem of the higher arithmetic.’ The 
following enunciation is given by Prof. Smith in 
his admirable ‘ Report on the Theory of Num- 
bers ’(Proceedings of British Association, 1869), 
which the reader desirous of further informa- 
tion will do well to consult. ‘ lip and q be two 
primes, the quadratic character of p in regard 
to S' is the same as that of q with respect to p, 
unless p and ^ have each the form 4 w + 3, when 
their quadratic characters are opposite.’ 

laeobi, in 1837 (see also Crelle’s Journal, 
vol. XXX- ), communicated to the Academy of 
Berlin the following extension of I^egen&e’s 

notation and law. The symbol , where P 

is a product of the equal or unequal uneven 
primes pj, pa> Ps, being defined by the 
equation 

- 

843 


and Q being any other uneven number prime 
toi*, /p\ 


_ Kegerdemaln (Pr. light of hand\ A term 
given to some deceptive or sleight-of-hand 
performances, which depend either entirely on 
dexterity and address, or derive but a small 
degree of aid from philosophical principles. 
[MIgio.] 

Xieggiadro (Ital). In Music, a direction 
to the performer that the music to which the 
word is appended is to be performed gaily or 
briskly. 

Xiegrion (Lat. legio). A division of the 
Roman army, comprising ten cohorts, thirty 
maniples, or sixty centuries ; so that if there 
had always been one hundred men in each 
century, as its name imports, the legion would 
have consisted of six thousand men. But the 
number was, in fact, variable. 

There were usually three hundred cavahy 
joined to each legion, which were divided into 
ten troops (turmse), and each of these troops 
into three bodies of ten men (decuria). The 
defensive arms of the legionaries were an ob- 
long shield, a helmet, hauberk, and greaves ; 
their offensive weapons were a sword and two 
long javelins. The legion was drawn up in 
three lines ; the soldiers in each of which were 
distinguished by the names BCastati, Principes, 
and Triarii. The Hastoti, who formed the 
first Hne, were young men in the flower of life, 
and originally used long spears, which were, 
however, afterwards discarded. The Principes 
occupied the second line, and were also men in 
the prime of life. The Triarii were veteran 
soldiers, and formed the third line. In each 
legion there were six military tribunes, who 
commanded under the consul, each in his turn, 
usually for about a month. This was the early 
organisation of the legion,^ as it is l^own to xis 
chiefl,y from the description of Livy, at the 
time of the great Latin war in the fif^ centu:^ 
of the Republic. It was materially changed in 
later times, and the three origin^ lines were 
discarded, probably about the time of the Punic 
war. But it always retained its distinctive 
character of a separate army, provided with 
its complement of cavalry and light infentry ; 
and it has been remarked, as a striking 
proof of the military genius of the Romans, 
that after so many ages of ad^tional expe- 
rience, recent captains, and particularly Napo- 
leon, have found it advantageous to divide their 
armies into separate coi^s, each in a similar 
manner complete, with its own cavalry and 
artillery; and these, in the Prench armies, 
usually averaged from 4,000 to 6,000 men, or 
about the number of a Roman legion. The 
organisation of the legion is explained in most 
works on Roman antiquities, but has been 
nowhere so ^orou^hly treated as by M. L. 
Beau, in a long series of memoirs which ap- 
peared from time to time in the M&m. de V Acad, 
des Insoriptiom et Belles Lettres. (See ppti- 
cularly vols.xxsv. xxxvii. xzxix. ; also Smith’s 
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Di/itionary of Grreeh o/nd ItoTnan Antig^diies^ | 
8.V, ‘Exereitus.’) 

Region of Honour. An order instituted 
by Napoleon I, -vrlien first consul of France, 
for merit, both military and civil. The order 
consisted, under the Empire, of grand crosses, 
grand of5,cers, commanders, officers, and legion- 
aries. They -were divided into sixteen cohorts, 
each of 407 members ; but the total number was 
afterwards much increased. Pensions, firom 
260 to 5,000 fcanes per annum, were attached 
to these distinctions. After the restoration of 
Louis XYIII. the order underwent some modi- 
fications in its constitution, and its members 
were reduced to a smaller scale. But among 
the first acts of the present emperor was the 
reconstitution .of this celebrated order on an 
extended basis. This was effected by the law 
of April 19, 1862. . The legion now consists 
(beginning with the lowest grade) of knights, 
who may in four years become oflfieers, of whom 
there are 4,000. After two years these may 
be promoted to commanders, of whom there 
are 1,000 ; grand officers, 600, after an interval 
of three years; grand crosses, 80, after five 
years. But in all cases a campaign (or rather 
a campaign year) counts for two years. The 
highest functionary is the grand chancellor. 

Xiegislatlon. [X^w.] 

lieglslature. The name given to the body 
or bodies in a state in whom is vested the 
power of making laws. Thus the King, Lords, 
and Commons of Great Britain, whose united 
consent is indispensable to the framing of a 
law, are styled the legialaittre. 

Xiegitimacy (Lat. legitimus, lawful). In 
Jurisprudence, the state of a child bom in 
lawful wedlock. 

LBGUTIMA.CT. lu Politics, this term signifies, 
in its strictest sense, the accordance of an 
action or of an institution with the municipal 
law of the land. The principle of obedience to 
civil authority, in whatever hands the law has 
placed it, is consecrated by religion as well as 
by sound philosophy. Resistance to, or evasion 
0 ^ the legal commands of a sTOerior, is thus 
an offence against the law of God as well as 
of man, in things in themselves indifferent as 
well as in things commanded by the principles 
of morality. How far they must be obeyed 
when against the conscience of the subject, is 
one of those q^uestions of. casuistry which never 
can receive a solution applicable to all cases 
and circumstances. In this sense it is clear 
that the attribute of legitimacy belongs to no 
parfcicnlar form of government, but is equally 
inherent in all when lawMy established. But, 
looking at the- subject 6om a higher point of 
view, the question arises, when and how shall 
a government be taken to be lawfully esta- 
bl^hed? This can only be directly answered 
by two classes of political philosophers. The 
first attribute the quality of legitimacy only 
to hereditary monarchical government, whic^ 
they conceive to be peculiarly of divine ap- 
pointment, deriving it from the patriarchal 
form of society, This theory has the advan- 
344 


LEGITIMACY 

tage of simplicity; but its advocates have 
never been able to show any real foundation 
for it. [Divine Eight; Non-besistance.] 
The second class bases society on the abstract 
rights of man, attributes all power to the 
people, and considers no government legi- 
timate except such as is founded on their 
consent. This theory also is plain and dear 
in the abstract; but has the defect of be- 
coming impossible in application. For, 1. The 
principle of the sooicd coniraoit or implied 
consent of the people, is a mere philosophical 
fiction ; 2. The actual consent of the people 
(i.e. the majority of it) to any existing form of 
government has never been satisfactorily ascer- 
tained. This was notoriously the case in every 
European country, until at least the singular 
experiments made of late years in France 
under the name of universd snffirage. And 
even the representative government of the 
United States of America is chosen by a con- 
stituency from which slaves, women, and persons 
under twenty-one years of age (that is, in all, 
five-sixths of the population) are excluded. 
Now the exclusion of any one of these classes 
can only be justified on pounds of expediency; 
and similar grounds might equally justify the 
adoption of other tests (e. g. that of property, 
as in England), which would still further reduce 
the number of the constituency ; S. Supposing 
a government established by the actual voices 
of a majority of the whole people, the question 
would still arise, whether every subsequent act 
of that government was legitimatised by that 
original validity. This question was much 
debated in France at the period of the trial 
of Louis XVI. ; when the Convention, elected 
by a majority of the people, was assuming 
the extraordinary power of judging that mon- 
arch. The Girondins on that occasion con- 
tended that an appeal to the people (i. e. to the 
suflfiages of a majority of the constituents) 
was necessary in order to ratify the act ; and 
in a greater or less degree it must always arise, 
whenever an alteration in circumstances since 
the period of the election of the representative 
body has called for the adoption of extra- 
ordinary measures. Between these two classes 
of theoretical politicians, the greater number 
are content to hold that the only fundamental 
prindlple of government is expediency, and its 
only right that given by municipal law or 
peaceable possession. In their view all govern- 
ment is equally legitimate so soon as it is fairly 
established; while they folly admit that a 
question, and often a very difficult one, arises 
on every violent change of mstitutions, as to 
how soon the new government de facto has 
acquired the character of legitimacy. In the 
language of modem polities this word has 
acquired a peculiar sense, chiefly feom its em- 
ffioyment about the period of the confess of 
V ienna, when the old hereditary dynasties were 
termed legitimate in contradistinction to those 
which the French revolution and the subsequent 
wars_ had founded. Hence the principle of 
legitimacy has been, very incorrectly, opposed 
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1o that of representative or popular govern- 
ment ; a mere abuse of terms, but an important 
one, from the powerful efiPect which words are 
able to produce in political discussion. 

Xieg^tixnatloii, The act by which natural 
children are rendered legitimate. By the juris- 
prudence of countries under the Roman or 
civil law, subsequent marriage of the parents 
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It is most easily remembered in its symbolical 

form. If by Du denote the operation -£ 

ax 

applied exclusively to and by D, the same 
operation applied exclusively to v, we have, 
obviously. 


l^egnmeii (Lat.). In Botany, a one-celled, 
one or many seeded, two-valved, superior fruity 
dehiscing by a suture along both its face and 
its back, and bearing its seeds on the ventral 
suture only. It dijBPers from the follicle only in 
dehiscing by two valves. Sometimes it is in- 
dehiscent, as in Cassia fistula^ &c. ; but the 
line of dehiscence is in such species indicated 
by the presence of sutures. 

Kesromlii. Vegetable casein. An albu- 
minoid matter existing in leguminous plants. 
It is an important flesh-forming constituent 
of peas, beans, and other leguminous or pod 
vegetables. 

Xiegnmlnosae. A very extensive natural 
order of polypetalous Exogenous plants belong- 
ing to Lindley’s Rosal alliance. They are found 
in all parts of the world, forming large trees and 
huge twiners in the tropics, and being herba- 
ceous plants or small bushes, rarely trees, in 
colder countries. The order contains a great 
variety of useful and beautiful species, some 
of wMeh, like Clover, Lucern, Saintfoin, and 
Vetches, are cultivated for cattle; others, as 
Peas, Beans, Lentils, and various other kinds of 
pulse, form part of the food of man. Indigo, 
Logwood, and many others are well-known 
dyeing plants. Several Acacias produce gum 
arabic. Certain Astragali yield tragaeanth. 
The Tamarind and others bear pods whose 
interior is filled with an agreeable fsecula or 
pulp ; Cassia acutifolia and others yield Senna ; 
Glycyrrhim the Liquorice root ; Ceratonia is the 
vrild Locust Pruit of Scripture. EinaHy, many 
are valuable tonics, and some are poisonous, 
among which is the common Labubnum [which 
see]. The larger part of this order consists 
of plants called Papilionaceous, from a fan- 
cied resemblance between their flowers and a 
butterfly. Such plants have one large ex- 
panded petal, and four others much smaller, 
whidi form alse and earina in front of the 
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which is the theorem in question, 

Ibemanlte. A synonym of Saussnrite, 
after Lake Leman, in the neighbourhood of 
which it is found. 

a^mma (6r. Xu/^jua, anything taken). In 
Geometry, a preliminary proposition, laid down 
for the purpose of facilitating or rendering 
more perspicuous the demonstration of a theo- 
rem OP the construction of a problem. 

]benimin8r. A name given to a species of 
daviculate Rodents (Jffypvdisus Lammus^ 111.) 
very abundant in the north of Europe on the 
shores of the Arctic Ocean. It is as large as a 
rat, and is remarkable for its occasional migra- 
tions in innumerable bodies. At these penods 
the lemmings are said to march in a straight 
line, regardless of rivers and mountains; and, 
unimpeded by any obstacle, they devastate the 
country through which thOT pass. 

:&emna (Or.). The Buckweed genus, a 
curious family of plants, consisting of small, 
usually round shield-like bodies floating on water, 
and forming the ‘ green mantle of the standing 
pool.* They belong to the Pistiacea^ are of very 
singular structure, and well worth examination. 

Xemnlaii Eartb. A clayey substance 
found in the island of Stalimene (Lemnos), 
and used as a medicine in Turkey. It was 
formerly dug up once a year with much so- 
lemnity, and stamped veith an ofidcial seal. 
[Tbbba. SiomuLTi..] 

Eemntsoata of Sernonlll. A curve of the 
fourth order having the form of the figure 8, 
Its polar equation is 

cos 2 


vexilltim ; but in others the more usual form of 
corolla is observed, and there are even some 
which, like Ceratonia, are apetalous. The 
division of the order called Mimosee is remark- 
able for having very small flowers with long 
stamens, and growing in balls or spikes. 

Eebrbaebite. A native selenide of mercury 
and lead (probably a mechameal mixture of 
the two sdenides), occuixing at Lehrbach in 
the Harz. 

Xiebunttte. A compact variety of Natrolite, 
found at' Glenarm in Antrim, by Captain Le- 
hunt, after whom it was nameA 

Eeibnltz’s Tbeorem. In the Differential 
Calculus, a theorem concerning the successive 
differentiation of a product of two functions. 
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a particular case, therefore, of the more general 
equation 

cos*?, 

€ 

which represents a famil;f of curves of which 
each, individual has for its inverse, its reciprocal, 
and its pedals a curve of the same frmily. 
[Pbdaj..] The constant € in these curves in- 
dicates tne constant ratio of the segments into 
^hich any radius vector is d.ivided by project- 
ing upon it, orthogonally, the corresponding 
centre of curvature. The equations of the in- 
verse, the reciprocal, and the pedal of 
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are obtained, respectively, 

— 6, — (1 + e), and 


changing e into 
. the case of the 

lemniseata 6 5=1, its first negative pedal, there- 
fore, has the equation 

rssa cos ”"^20 
or r* cos 20= a®, 

which is well known to he that of an equilateral 
hyperbola ; so that the lemniseata is the first 
jposiiive orntral fedaZ ofi the eguilat&ral hp;per~ 
bola. The properties of the above family of 
curves have been investigated by "W. Eoberts 
(liiouville’s jemndt^ vols. x. xii. xv.), by Prof. 
Hirst {AmtuM di MatmoMoi^ 1859), and by 
several others. The entire arc S of any su<i 
curve being known, as well as that of its pedal 
Si, those of aU other pedals can be found by 
means of the simple and remarkable relation 
Sn, ^ 

Sn+a «n+a 

from which latter can be deduced the equally 
interesting relation 

«ii+l 

which holds for all values of n for which 
€»=« + 6 is positive. 

The arcs of the lemniseata can be adde^ 
multiplied, or divided algebraically. On this 
subject the reader may be referred, however, to 
Legendre’s Exereioes ae OalevZ Int&gral, t. i, arid 
to a memoir by Serret iuLiouviUe’seTbtwvj^^, t.x. 

The Integra 


s^r ^ 

a/1 ( 


a/ 1 — V** 

which expresses the length of a lemniscate arc, 
is called a lemniscate integral \ its inverse r 
considered as a function of s is called a lem- 
niscate function. These functions play an im- 
portant part in the theory of numbers ; they 
hear the same relation to theory of complex 
nnmhers as that which circular functions have 
to that of ordinary real numbers. 

Xiemon (Ind, leemoo). The fruit of the 
Citrus lAmonim. [Citrus.] 

Kenions, Essential Oil ef. A liquid 
contained in the cells of lemon peel. It may 
be collected by; pressing a quantity of the peek 
Its chief constituent is a fragrant hydrocarbon 
isomeric with oil of turpentine. When used by 
confectioners, it forms a disagreeable substitute 
for the fresh peel. 

Eexnons, Essential Salt of. The hin- 
oxalate of potash is often sold under this 
name ; it is chiefly used for removing iron- 
moul^ and ink-stains from linA-n. 

Eemur (Lat. lemm:, a ghost). This term 
Was applied in the Linnsean system to several 
of the lower Quadrumanous animal p i of different 
Btructinre and habits ; it is now restricted to 
those which have the inferior incisors long, 
compressed, straight, and sloping forwards, 
and^ the lower canines approximated, and of 
similar form and direction, differing only 
94:6 
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in a slight increase of size, whence they have 
usually been enumerated as incisors : the upper 
incisors are straight, and the intermediate ones 
are separated from each other. The long 
pointed canines of the upper jaw are princi- 
pally opposed to the trenchant anterior false 
molars below. Each of the four extremities is 
provided with an opposable thumb; but the 
index digit of the hinder hand has its nail 
developed into a lon^, curved, sharp-pointed 
claw. The use of thus claw is to clean or 
dislodge vermin from the long and thick woolly 
hair. The lemurs deviate from ^e typical 
Qiuadrumanes, and approximate to the ordinary 
quadrnped in their elongated pointed head and 
(marp projecting muzzle; the posterior limbs 
are a little longer than the anterior ; the tail is 
long, thick, and bushy. They are aU natives 
of Madagascar and of. some of the smaller 
islands in its neighbourhood. To judge from 
the nature of their covering, it might be sup- 
posed that the lemurs were natives of a cold 
climate; but their fur has relation to the 
season of their activity. They sleep by day, 
and move about in the night season, during 
which time the air is often sufficiently cold in 
the tropical latitudes. Their nutriment is a 
mixed met of fruits, insects, and small birds ; 
the latter they surprise while at roost. 

Eexnures (Lat.). In Mythology, spirits of 
the dead which in the belief of the Romans 
were able to hurt the living. Hence it was 
necessary to propitiate them; and this was 
done specially at the Lemuria, which recurred 
yearly in the month of May. 

Xiexnurlilae. The family of Quadrumanous 
Mammals of which the genus Lemur is the 
type. [STSBPSlEHrNA-] 

Xiengrtlxeulng^ Meces. In Shipbuilding, 
the portions of each rib, above the top timberi^ 
which are laid on to impart the necessary 
height to the sides of the vesseL 

Eenltlve Electuary. The ingredients of 
this prepamtion are senna leaves, the pulp of 
3 ^s, tamarind, cassia, and prunes, coriander seed, 
liquorice root, and refined sugar. When properly 
made it is an elegant preparation, but (says Dr, 
Paris) the directions of the ^harmaoo^csia are 
rarely followed ; the great hulk of it sold in 
I^ndon is little else than prunes, figs, and 
jalap.’ (JPharmacologia.) 

Eens. In Optics, a thin piece of glass or 
any o&er transparent substance, bounded on 
hotii sides by poBshed spherical surfaces, or on 
the one side by a spherical and on the other by 
a plane surface ; and having this property, that 
parcel rays of light in passing through it have 
their direction changed, so as to converge to a 
given point called tixe principed fo&m of the 
lens, or to diverge as if they proceeded from 
that point. 

Lenses receive different denominations ac- 
cording to their different forms. Thus, 

A BCD® P Q 
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A ^herical lens, shown at A, is a sphere or 
globule of glass. 

A doicble convex lens, shown at B, is a solid 
formed by two convex spherical surfaces ; and 
is equally convex or unequally convex, according 
as the radii of its two surfaces are eq[ual or un- 
equal. 

A flano-convex lens, C, is that of which one 
of the surfaces is jylane, and the other convex. 

A double concave lens, D, is bounded by two 
concave spherical surfaces, which may have 
either the same or a different curvature. 

A jolano-concave lens, E, has one surface ^lane 
and the other concave. 

A meniscus, E (so called from its resemblance 
to a little moon, Gr. fxnvlxms), is a lens of which 
one of the surfaces is convex and the other 
concave, and which meet if continued. The 
radius of the convex surface is consequently 
smaller than the radius of the concave. 

A concavo-convex lens, G, is that of which 
one of the surfaces is concave Andii^Q other 
vex ; but in this ease the surfaces will not meet 
though continued, the radius of the concave 
surface being smaller than that of the convex 
one. 

Thestraight lineMhT which passes through the 
centres of all the curved surfaces, or is perpen- 
dicular to both surfaces of the same lens, is 
called the axis of the lens ; and it is in this line 
that the focus of the lens is situated. 

It was observed, at an early period, that a 
transparent body of a spherical form had the 
property of collecting at the focus the paraUd 
rays of light which fall on its surface. But it 
was remarked, at the same time, that the illu- 
mination at these foci was extremely feeble, in 
consequence of the thickness of the glass through 
which the light had to pass. This inconve- 
nience is removed by taking only two small 
segments instead of the entire sphere ; by which 
means, as the refraction takes place only at the 
surfaces, and not in the interior of the glass, 
the very same refraction of the rays is produced 
as when the whole sphere is used; and the 
thickness of the glass being greatly diminished, 
the rays pass through it in much ^eater 
number, and the intensity of the light in the 
focus is much more considerable. 

The rules for finding the focal distances of 
the different sorts of lenses are the following. 
They depend in some measure on the refracting 
power of the glass. We shah here suppose the 
index of refraction to be 1-500. 

1. Bays of light, E L, R L, falling on a con- 
, vex lens in directions 

parahel to the axis, 
are refracted to the 
point P, which is 
" called the principal 

focus. In a double and equally convex lens the 
distance of P from 0, the centre of the lens, is 
equal to the radius of the spherical surface. If 
the lens is ylano^convex, the focal distance is 
equal to twice the radius of the spherical sur- 
face. If the lens is unequally convex, its focal 
distance is found by this rude; Multiply the 
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two radii of its surfaces, and divide twice that 
product by the sum of the radii ; the quotient 
will be the focal distance required. 

2. When the rays falb’ng on a convex lens, 
whose principal 

focus is P, con- * ' 
verge towards a ^ 
point 0, their 
convergency will ^ 
be hastened, and *■'— 

they will be refracted to a point O', which is 
nearer the lens than the principal focus P. 
The two points 0 and O' are called conjuyate 
foci ; and they are related to each other in such 
a manner that C O' is a fourth proportional to 
0 O + C F, CO and C F. Hence, when the 
point 0 is given, the conju^te focus O' will 
be found by this rule ; Multiply the principal 
focal distance OF by 0 O, and divide the pro- 
duct by the sum of those numbers. It is obvious 
that as the distance of 0 becomes greater, 0^ 
approaches to P, and when 0 is at .an infiiiite 
distance O' coincides with P. 

3. Suppose diverging rays issuing from a 
point O to fall on a double convex lens of which 
the principal focus is P. In this case they will 
he refracted to a point O'; and the conjugate 
fod 0 and 0' are so related that 0 O' is albuxth 



proportional toOO— CP, 00 and C P. Hence 
O' is found by the following rule : Multiply 
the principal focal distance CP by 0 0, and 
divide the product by the difference between 
0 0 and CP. As the point of divergence 0 
recedes from the lens, the point O' approaches 
nearer to F ; and when 0 is at an infinite dis- 
tance 0' coincides with F. As 0 approaches 
the lens, 0' recedes from it; when 0 is at P' 
(the focal distance) the refracted rays become 
parallel to the axis ; and when 0 is between 
and 0, as at M, the refracted rays diverge in 
the directions L m L 7n'. 

4. .The focal distance of a concave lens is- the 
same as that of a convex one whose surfaces 
have the same curvature, and the rules for 
finding the conjugate foci are precisely the same ; 
but the rays, instead of being coUected, are 
scattered by passing through a concave lens, 
and the principal focus is on the same side as 
the point from which the raja proceed. Parallel 
rays R L, R C, R L, fidling on the concave 
lens li Ii in the dfrection of the axis, become 
divergent, as if t hey proceeded frem P' 
principal focus). 'Vl^n the rays which fau on 



a concave lens converge towards the point F, 
they are refracted in the direction parallel to 
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the axis. When the incident rays eonTerge to 
a point 0 heyond F, the refracted rays diverge 
as if they proceeded fcom a coiyn^te point 
also farther from the lens than F ; and when 
the incident rays converge towards a point M, 
between C and F, the refracted rays will be 
convergent, and meet in a conjugate point Mf 
on the same side of the lens with M. These 
conjugate foci are determined by the rules 
which have been ^ven for convex lenses. 
Lastly, when the incident rays diverge from a 
point O', farther from the lens than the princi- 
pal focus, the refracted rays will be more diver- 
gent, and proceed as if they emanated from a 
point between the principal focus and the lens. 
The rule is, in this case, also the sanie as for 
convex lenses. 

5. The effect of a meniscus is the same as 
that of a convex lens of the same focal distance? 
and that of a concavo-convex lens the same as 
that of a concave lens of the same focal distance. 
The principal focal distance is found hy this 
rule: Divide twice the product of the two 
radii by the difference of the radii. 

In deducing the above rules it has been as- 
sumed that the focus into which the rays are 
refracted is a mathematical point ; hut this is 
not strictly true, unless the rays only faU on 
the lens very near its centre, hy reason of the 
spherical aberration. [Abbebation.] For the 
correction of the chromatic aberration^ arising 
from the unequal refrangibility of the luminous 
rays, see Achbomatism. CLight; Omosj 
Kotbaction.] 

Xieiui-sliaped, Xienttoiilax, or Xientl- 
fovm. In Botany, a term used in describing 
the general figure of bodies, to denote their 
resembling a double convex lens. 

X«iit. A solemn time of fasting in the 
Christian church; so called from the A.-Sax. 
lencten, Ger. lenz, spring. The term of Lent 
comprises the period of six weeks and four days 
from Ash-We<meaday to Easter; but the six in- 
tervening Sundays being omitted, it is reduced 
to exactly forty days ; the time assigned for the 
fast which preceded the temptation of Christ 
in the wilderness, [Eastbb.] 

Xente or Xento (Ital.). In Music, a direc- 
tion to the performer that the music to which 
the word is prefixed is to be performed slowly. 
[Allbgbo.] 

Xentibularlaceae. A very small natural 
order of herbaceous Exogens, natives of the 
marshes and waters of all parts of the world. 
They are nearly allied to ScrophcdaHajcece^ but 
are distinguished from them by their free cen- 
tral placenta and minute exalbuminous embryo; 
and from Frimulacece by their irregular flowers, 
their stamens, and their ovary. The beautiful 
IBingmmdat a wild plant in marshes, is one of the 
genera, and another. They are of no 

known' use. 

Xentloels or Xentioular Glands. In 

Botany, a term invented by De Candolle to 
denote certain minute speck-like tubercles on 
steins. - Notwithstanding the importance as- 
signed them by this great botanist^ his lenticels 
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appear to be nothing more than the points of 
roots attempting to spring from the surface of 
bark. 

Xentigo (Lat.). A freckle of the skin : so 
named from its resemblance to a lentil seed. 

Xentll (Fr. lentille, Lat. lens, lentis). The 
seed of a small Leguminous plant, the Ervum 
hens of botanists- [Envinii.] The Bevalenta 
and Wrvaimia of the shops are prepared from 
these seeds. 

Xenzinite. A hydrous silicate of alumina, 
allied to Halloysite. There are two kinds, 
found at St. GaU in the Eifel (the opaline and 
the argillaceous), both of which are white, and 
translucent, and fall into small hard grains 
when put into water. Named after Lenz, a 
German mineralogist. 

Xeo (Lat. a lion). One of the zodiacal con- 
stellations, situated chiefly on the northern 
side of the ecliptic. The star Begvlus, called 
also Cor Leoms^ belongs to this constellation. 

Xeo mcinor. The Little Lion : a constella- 
tion of the northern hemisphere, between Leo 
and TTrsa Major. This constellation has been 
formed by the modems, and is not given in 
Ptolemy's catalogue. 

Xeonliardlte. A hydrated silicate of lime 
and alumina found at Schemnitz in Hungary, 
and Copper Falls, Lake Superior. It is named 
after Professor von Leonhard. 

Xeonine Verses. Latin verses according 
to the rules of ancient prosody, hut rhymed. 
The name is said to he derived from one of the 
popes Leo, or, more probably, from a monk 
called Leoninus. The end rhymes to the 
middle, i. e. to the two last syllables before the 
caesura, in hexameters ; in pentameters, the two 
divisions are rhymed. The following distich 
may serve as an example 

Dssmon languebat, zaoBaoh.uB tone esse volebafc ; 

Ast nbi convaluit, maiisit ut ante fait. 

Xeopard Wood. The timber oiBrosimum 
i% a South American tree of the order 

Xeopard's Base. The common name of 
the genus JDoronicum, but more especially 
applied to D. PardaHancTies. 

Xepadltes (Gr. KeirAs, a limpet). Goose 
barnacles ; an order of Cindpeds, comprehend- 
ing those which have a long flexible contractile 
stem, fixed by its base to some solid body, and 
supporting at its extremity the principal parts 
of the animal, enclosed by a multivalve shell 
or coriaceous case. 

Xepadogaster (Or. \eTrd,s, and yourriip, 
stomach). A genus of Discoholous Malacopte- 
lygian fishes, having the following characters : 
pectoral fins expanded, with stouter rays at their 
lower edges, which curve slightly forwards, and 
unite with each other beneath the throat by 
means of a transverse membrane directed for- 
wards, constituting the boundary of an ad- 
hesive disc, close to which there is a second, 
formed by the union of the ventrals; body 
smooth, and without scales; head broad and 
depressed; snout salient and protractile; 
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branchiae slightly deft, and furnished mth 
four or five rays; dorsal fin single, and 
opposite to the anal, which is near the tail. 
Of this genus we possess two native species; 
one of which, called the Cornish sucker {Lepa- 
dogaster comtMensis\ was discovered by Dr, 
Borlase on the coast of Cornwall; the other 
{L^adogasier bimacidatm) has been taken on 
different parts of the South 'Weymouth coast. 
3oth species adhere by means of their ventral 
suckers to rocks, stones, &c., whence the generic 
name ; they feed principally on Crustacea. 

3bepals. In Botany, a term invented to 
denote stamens that are sterile; it is vexy 
rarely used. | 

abepidlne. The name of an oily basic ' 
compound ( = O 10 H 9 N) obtained by distilling 
quinia or cinchonia wi^ a solution of potash. 

Xiepldliim. (Gt. \evlBiov, a small scale). 
A genus of Crt£cifer<s comprising amongst its 
species L. sativum^ the Garden Cress, wmeh is 
extensively grown and mixed with young mus- 
tard to form what is called small-salading. 

Dbepidoids (Gr. scaly). A family 

of extinct fossil fishes belonging to the oolitic 
formation, remarkable for their large rhomboidal 
bonyseales. Pigures of these scales are given in 
Dr. Buekland’s Bridgewater Treatise. 

Xiepidokroklte (Gr. X&cis, a scdle^ and 
Kp6Kos, saffron). A variety of Brown Iron-ore, 
occurring at Spring Mills, in Pennsylvania. 

Xiepldoltte (Gr. \eiris, and \i6os, a stone). 
Lithia-mica. A mineral of a granular and 
foliated texture, of a peach-blossom colour. 
It is a silicate of lithia, alumina, and iron, 
together with fluoride of potassium. The 
Lepidolite from Moravia and North America 
contains the newly discovered metals Caesium 
and Bubidium. 

Xiepfdomelane (Gr, Keiris, and 
blacl:). A variety of Mica occurring in the 
granite of Three Bock Mountains in Dublin 
county, and in Sweden. 

Xiepldoptera .{Or, Xenis, and irrs^6yf a 
feather). The third order of insects in the 
system of linnaeus, and the tenth in that of 
LatreiUe, who has given the following concise 
and comprehensive description of the ^aracters 
common to the insects of this most interesting, 
useful, and beautiful group. 

The wings are four, covered on both sides 
with minute generally coloured scales, resem- 
bling fariaaceoua dust, which are removed by 
merely coming in contact with the finger. The 

to winch the name a^Ua has l^een given, and 
which is rolled spirally between two palpi, co- 
vered with scales or hairs. This forms the 
most important part of the mouth, and is 
the instnment with which these insecte extract 
the nectar fipom flowers, their only aliment. It 
is composed of two tubular threads, represent- 
ing the maxOls^ each bearing near its external 
base a vexy small superior palp, in the form 
of a tuberde. The apparent (mferior) palpi, 
which form a sort of sheath to the proboscis, 
replace the labial palpi of the mandibulated 
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insects : they are cylindrical or conical, usually 
turned^ up, composed of three joints, and in- 
serted in a fixed labium, which completes that 
portion of the buccal cavity inferior to the 
proboscis. Two little and scarcely distinct, 
corneous, and more or less ciliated pieces, 
situated, one on each side, on the anterior and 
superior margin of the front of the head, near 
the eyes, seem to be vestiges of mandibles. 
Pinally, we observe, and under an equally 
small proportion, the labmm or upper lip. 

The antennae vary, and are always multi- 
articulated. Two ocelli are observable in 
several species, but concealed between the 
scales. The three segments of which the 
thorax is usually composed are united in oue 
single body; the first is very short, and the 
two others are blended together. The seu- 
tellum is triangular, but the apex is directed 
towards the head. The wings are simply 
veined, and vary in size, figure, and position ; 
in several the inferior ones are plaited longi- 
tudinally near the inner margin. At the base 
of each of the superior wings is a kind of 
epaulette, prolonged posteriorly, which corre- 
sponds to the piece c^ed tegula in the Hyme- 
noptera. The abdomen, composed of tmm six 
to seven annuli, is attached to the thorax by a 
ve^ small portion of its diameter, and presents 
neither sting nor ovipositor. In several females, 
however, as in Oossus, the last rings become 
narrowed and extended, to form an oviduct 
resembling a pointed and retractile tail. The 
tarsi always have five joints. There are never 
more than two kinds of individuals, males and 
females. 

The females usually deposit their ova, fre- 
quently very numerous, on the vegetable sur- 
faces which are to nourish their larvae, and 
soon after perish, 

The larvae of Lepidopterous insects are weU 
known by the name of caterpillars. They have 
six squamous or hooked feet, which correspond 
to the legs of the perfect insect^ and from focqr 
to ten additional membranous ones, ox propedes ; 
the two last of which are situated at the poste- 
rior extremity of the body. Those caterpillars 
which have "but ten or twelve in all have been 
called, from their mode of progression, geo-- 
metrce. Several of these geometers, when at 
rest, remain fixed to the branches of plants by 
the hind feet alone, whence in the form, colour, 
and directions of their body, they resemble a 
twig. They can support themselves in this 
position for a long time without exhibiting the 
slightest symptom of life. So fatiguing an at- 
titude must require prodigious muscular force ; 
and, in fact, Lyonnet counted 4,041 nvuscles in 
the caterpillar of the Cos&m Hgnip&rda^ or 
willow-caterpillar. 

The body of these larvae is generally elon- 
^ted, almost cylindrical, soft, variously co- 
mured; sometimes nake 4 and sometimes co- 
vered with hairs, tuberdes, and spines. It is 
composed of twelve segments or annuli, exclu- 
sive of the head, with nine sti^ata on each 
side. Their head is invested vnth a corneous 



LEPIDOPUS 

OX squamous dexmi^ and presents on each side 
six «Tiiiiing granules, which appear to be ocelli ; 
and it is furnished with two veiy short and 
conical antennse, and a mouth composed of 
strong mandibles, two maxiUse, a labrum, and 
four small palpi. The silk which they spin is 
elaborated in two long and tortuous internal 
vessels, of which the attenuated superior ex- 
tremities terminate in the lip. A tubular and | 
conical mamilla forms the spinnaret throngh ■ 
which the threads are spun. 

Most caterpillars feed on the leaves of plants ; 
some gnaw their flowers, roots, buds, and seeds; 
otibiers attack the ligneous or hardest part of 
trees, softening it by means of a fluid which 
they disgorge. Certain species attack our wool- 
lens and furs, fliereby doing us much injury ; 
even our leather, bacon, wax, and lard, are not 
spared by them. Several confine themselves ex- 
clusively to a single article of diet ; others are 
less delicate, and devour all sorts of organised 
matters. 

Some of them form (societies, and frequently 
live under a silken tent, spun by^ them in 
common, which even shelters them in winter. 
Several construct sheaths for themselves, either 
fixed or portable; others make their abode in 
the parenchyma of leaves, where they form 
galleries. The greater number are dzurnal; 
the others never issue forth but at night. The 
severity of winter, so fatal to almost all insects, 
does not affect certain which only 

appear in that season. 

Caterpillars usually change their skin four 
times previously to passing into the state of 
a nymph or chrysalis. Most of them spin a 
cocoon in which they enclose theraaelvea. A 
frequently reddish liquor, which Lepidopterous 
insects eject at the moment of their metamor- 
phosis, softens or weakens the extremity of the 
cocoon, and facilitates their exit ; one of these 
extremities, also, is generally thinner than the 
other, or presents a favourable issue by the 
peculiar disposition of the fibres. Other cater- 
pillars are contented with connecting leaves, 
particles of earth, or of the substances on which 
they have lived, and thus forming a rude cocoon. 
The nymphs of the diurnal Lepidoptera reflect 
a metallic lustre, and are ornamented with 
golden spots, whence the term chrysalis applied 
to them;' they are naked, and fixed by the 
posterior extremity of the body. The nymphs 
of all the Lepidoptera are swathed or resemble 
mummies. Those of several insects of this 
order, particularly of the Diurncs^ undergo their 
metamorphosis in a few days; they even fre- 
quently produce two generations in the course 
of the year. The caterpillars or chrysolides of 
others, however, remain during the winter in 
cue of these states, and imdergo their final 
traaisformation in the ensuing spring. The 
Lepidoptera issue from their nymphal envelope 
through a slit, which is effected in the back of 
the thorax. 

]«epidopuft (Gr. Xeirfs, and irow, a foot'). 
A genus of Tsenioid fishes, characterised by 
the reduction of the ventral fins to the condition 
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of small scaly plates. The thin and elon- 
gated body is without scales : it is furnished 
with a dorsal fin, which extends its whole 
length, and a narrow anal fin ; it terminates in 
a well-formed caudal. The branchiostegal rays 
are eight in number ; the head is pointed, with 
a single row of laniary teeth in each jaw, the 
largest above, and others, very small, on the 
paStine and pharyngeal bones. Of this genus 
one native species is known, called the 
Scabbard-fish {Lepidopus argyrms). It is 
very rare : only four examples are recorded by 
Mr. Yarrell, which were taken on the southern 
shores. 

Xiepidosteus (Xsirfs, and hctriov, hone). 
The bony pike of the fresh waters of North 
America. It is analogous to the Ganoid 
scaled fishes which existed in great numbers 
during the Palseozoic period. Its scales are 
hard, bony, rhombic, and arranged in oblique 
rows, descending backwards from the dorsal 
towards the ventral side. 

a^pldote. In Botany, scurfy, or covered 
with membranous scales. 

Xiepidotus (Gt. heirls). In Palaeontolo^, 
the name of a fossil fish, distinguished by its 
large thick rhbmboidal enamelled scales, and 
its hemispherical or obtusely conical teeth: 
its remains are widely diffhsed through the 
Wealden formation. 

Xiopfts (Gr. a seals').^ In Botany, a scale or 
senrf, consisting of a thin transparent membrane 
attached by its middle, and having a lacerated 
irregular margin, owing to the imperfect union, 
towards its circumference, of the cellular tissue 
of which it is composed. Hence the adjective 
l&pidote. 

Xieplsiua (Gr. a scale or hush). A Lin- 
nsean genus of Apterous insects, forming the 
first family of Thysanurous insects in the 
system of LatreiUe. The body of these apte- 
rans is elongated, and covered with small 
scales, frequently silvery and brilliant; from 
which circumstance the most common species 
has been compared to a little fish. The 
antennse are setaceous, and usually veiy long. 
The feet are short, and frequently have very 
large and strongly compressed coxse, resem- 
bling^ scales. These insects run with great 
velociiy: some of them, by means of their 
caudal appendage, are enabled to leap. Several 
species conceal themselves in the cracks of the 
framework of windows, in wardrobes, under 
damp boards, &g. ; others hide beneath stones. 

LnmsMA. In Botany, a term sometimes 
appHed to the cup-shaped disc of I^esonia and 
AcoTdtum ; but seldom employed. 

Xieplsmldse* The family of Tliysaniirous 
insects of which the genus Lepisma is the 
iype. It includes the genera Lepisma proper 
and MackUcs. 

Xiepollte (Gr. Aevfs, a scale, and \ldos, 
stone). A variety of Anorthite from Sweden. 

Xieporldae. The hare tribe, or the family of 
Rodents of which the genus L&pm is the typ®. 

Xieprosiy (Gr. Xeirpa). This disease, if we 
are to understand the term aa expressing the 



LEPTOSPERMXJM 

leprosy of Scripture and of the old -vniteri^ [ 
may be described as a species of elephantiasis. 
It is a constitutional affection {Me'phantiasis 
gr<BCor'wm), and in all probability is hereditary, 
but not contagious. It begins generally in the 
tubercular form, the parts affected often be- 
coming void of sensation. The features be- 
come ^storted by deep thickening of the cellu- 
lar tissue; whUe the skin gets corrugated, 
thickened, and deeply furroTved. Intern^ and 
deeper parts next become affected, and even 
the bones partake in the disease- These changes 
sometimes proceed rather rapidly, but in most 
cases many years of life are aUo-vrei the disease 
making but very slow progress, or 'even for a 
time remaining stationary. The cause of the 
leprosy is at present unknown; some attributing 
it to the ingestion of diseased or putrid fisl^ 
while others speak of bad ventilation and dirt 
as having much to do with its causation. The 
disease still exists in the East and West Indies, 
in the Levant, and in Sweden and Norway, but 
it rarely occurs in England except in a very 
mitigated form. Notlung is known to cure 
this horrible malady, or even to afford relief 
by stopping its progress. 

ibeptospermum (Gr. \€irr6(rirepfios, with 
thin seed). A genus of MyrtaeeeB which yields 
the Tea-tree of Tasmania and Australia. The 
species is L. lanigerum. 

Ikeptura (Gr. Kevr6st slender ; ovpi, a tcdt). 
A Linnaean genus of Longicorn beetles, now the 
type of an extensive family {L&pt%M(B\ in 
which the eyes are rounded and entire, or, if 
slightly emarginate, with the antennae inserted 
before the emargination. The head is always 
inclined posteriorly behind the eyes, or is 
abruptly contracted at its junction with the 
thorax, in the manner of a neck : the thorax is 
conical or trapezoidal, narrowed anteriorly; 
the elytra become gradually narrower. The 
term Leptwra is now restricted to those Lepturi- 
dans in which the head is abruptly narrowed 
immediately behind the eyes; the antennae 
inserted near the anterior extremity of the 
internal emargination of the eyes, the two 
eminences ffom which they rise being almost 
confounded in one plane. The thorax is almost 
always smooth, or without lateral tubercles. 

Xiepurandra. A genus of Artocarpacea now 
frequently referred to Antiaris. [Antia-Bis.] 
L, sacddora is the Sack-tree of the West 
Indies. The tough fibrous bark is ingeniously 
constructed into sacks in the following manner. 
A tree of proper diameter is chosen, and cut 
into junks of Ime length which is required for 
the sacks ; these jm^ are soaked for a short 
time, and then l^ateu with clubs, until the 
outer bark is removed and the inner loosened, 
when it is turned inside out, and either sewn 
up* at bottom or a piece of wood left attached. 

Kepus (Lat. a hare). A genus of Eodents 
peculiarly distinguished by havmg their supe- 
rior incisors double ; i. e. each of them has a 
smaller one behind it. The molar teeth are 
also more numerous than.in most other Rodeutia, 
there being six on each side of the upper jaw, 
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and five on each side of the lower jaw; the 
ears are veiy long, the tail short and turned up. 
The species of this genus are called hares and 
rabbits. The eyes are large and prominent, 
and, with the well-developed ears, serve to 
announce to these timid and defenceless animals 
remote objects and sounds of peril: the strength 
and proportions of the limbs, of which the hind 
pair is much longer than the fore, enable them 
to escape by rapid flight. The smaller species, 
as the mbbit, add to their means of safety by 
burrowing in the soil. Among the anatomical 
characters of the genns may be reckoned 
the rudimental condition of the clavicles, and 
the reticulate bony structure of the infica-orbital 
spaces. 

Lupus. The Hare. In Astronomy, one of 
the forty-eight ancient constellations of Ptolemy, 
situated in the southern hemisphere. 

Xiernaea (Lat. Lemseus, an epithet for a 
snake, from the dragon of Lerna). A Lm- 
neean genus of low-oi^anised crustaceous ani- 
mals, all of which ane external parasites of 
fishes, and constitute the class ^gizoa of 
modern systems. 

Kerneaiformes. The name of a family 
of Siphonostomous Crustaceans, comprehending 
those with a long vermiform body. 

Xiessons (Er. le 9 on, Lat. lectio). Certain 
portions of the Scriptures read in most Chris- 
tian churches during divine service. The per- 
formance of this duty in lihe ancient church 
devolved on the catechumen. In the English 
church, the greater part of the Old Testament 
is read once through in daily lessons ; and the 
New Testament, with the exception of Eevela- 
'tions, thrice in the year. 

In the Presbyterian church the word lessoUf 
in this sense, is unknown ; {he selection of the 
passage to be read being left to the choice of 
the officiating clergyman. 

Sbestrls (Gt. Xrjcrrphj a plunderer^ Strictly 
applied to a pirate ship). A subgenus of Gulls, 
separated from the Laras proper on account of 
their large membranous nostrils opening nearer 
the point and edge of the beak, and their tail 
being pointed. They pursue the small gulls 
with singular pertinacity and boldness to rob 
them of their food ; hence their name. 

XietbargT- (Gr. XriBapyla). A heavy un- 
natural slumber, sometimes bordering upon apo- 
plexy, from which persons are not easily roused. 
It sometimes arises from a plethoric state of 
habit, in which case it requires depletion ; but 
it often also is a symptom of over-fatigue of 
mind, and then nervine stimulants are indicated. 

Sbetbe (Gr.). In Greek Mythology, the 
River of Oblivion : one of the streams of the 
infernal regions. Its waters possessed the 
quality of causing those who drank them to 
forget the whole of their former existence. 
(Virgirs Mneid vi.) The word recurs in the 
names Leto, Latona, Lethum, &c. [Apoluo.] 

]better (Fr. lettre, Lat. litera). A charac- 
ter used to express one of the simi>le sounds 
of the voice. Letters properly combined form 
the visible signs of those sounds by which we 
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eomiDtinicate our ideas. Eor some remarks 
on tJie origin of letters, see Alphabet. 

Letters are distinguished by grammarians 
into vowels and consonants (which latter are 
again subdivided into mutes and liquids) and 
diphthongs, according to the organ employed in 
their pronunciation. 

Lbttbs. In Printing, the usual term for 
an aggregate quantity of types in a printing 
office; as when a work is put in hand, and 
there happens to he a great quantity of type of 
the pro|>er sort unemployed, it is usnal to say 
* there is plenty of letter ; * and, on the con- 
trary, * there is a scarcity of letter.’ 

Ibetter of /Lttovney. [Power of At> 

TOBTSBT.] 

:better of Credit. A letter written by 
one merchant, correspondent, or banker to 
another, requesting him to credit the bearer 
with a certain sum of money. The bearer 
should be described mth as many particulars 
as possible, lest the letter fall improperly into 
other hands. Under the name of mroular notes, 
letters of credit are a very convenient form for 
carrying such money as is necessary for de- 
fraying the expenses of travelling, and for avoid- 
ing the risk and encumbrance of taking specie. 
These notes are negotiable at the current rate 
of exchange with the principal continental 
bankers. 

Iketter of Ucense. An instrument by 
which creditors allow to a party who has failed 
in his trade time for payment of debts and 
management of affairs. 

Xnctters of msarque. [Mabque.] 

Abetters Patent or Xietters Overt. In 
Law, letters of the king, open, but sealed at 
the foot with the great seal of England, confer- 
ring some privilege whereby a party is enabled 
to do or enjoy that which otherwise he could 
not. Such are letters patent to make denizens, 
to protect inventions, &c. [Patent.] 

Xiottio. The name for that branch of the 
Aryan family of languages which includes the 
old Prussian and the living dialects of Lithua- 
nia, Xurland, and Livonia. [Lakouaoe.] 

Xiettsomite. A hydrated sulphate of cop- 
per and alumina occurring in velvety fibres of 
a smalt-blue colour at Holdawa in the Bannat. 
It is a rare mineral, named after Hir. W. G-. 
Lettsom. 

Kettuce (Lat. lactuca). The garden Lettuce 
is the produce of Laotuca sativa. Lettuces 
have been arranged in two divisions or groups, 
namely, Cabbage Lettuces, comprising all those 
which have round leaves, and form a compact 
depressed head resembling a cabbage ; and Cos 
Lettuces, those having firm and crisp upr^ht 
oblong leaves, folded over one another. The 
latter are preferredfor salads; while the cabbage 
kinds are preferred for sonps. Although con- 
taining very little nourishment, lettuces rank 
with thg greatest favourites to be found amongst 
salad herbs. 

KenolitenDerglte. A variety of Chlorite 
occurring in six-sided pyramids at Slatoust 
in the Ural. 
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Ijeuclne (Or. \evK65, white). A product of 
the decomposition of easeine, called also caseous 
oxide^GQ H 13 O aK. [Aposbpbdinb.] 

Xieuolte (Gr. Aeu/cos). A crystallised silicate 
of alumina and potash, of a grey or white 
colour, generally opaque, and resembling the 
Garnet in form. It usually occurs in lava, 
especially in that of Vesuvius; hence it 
is also termed Vesuvian and volcanic garnet. 
This mineral is remarkable as the one in which 
Klaproth first discovered that potash was a 
constituent of the mineral kingdom, and not 
exclusively belonging to vegetables. 

Xieucocy elite (Gr. \evK6s ; ktIjk\os, a circle ; 
and A./ 0 <)s, stone). A synonym for Apophyllite. 
[Apophyllitb.] 

Xieucoline (Gr. \evKds). One of the organic 
bases of coal tar. 

Xieueollte. [Lbucitb.] 

X^eucoma (Gr. AetJ/cwjao). A white opacity 
of the cornea of the eye, arising from infiamma- 
tion. [Giatjcowa.] 

Ibeueopliane (Or. >.€VKO(f>aviis, a^earing 
white), A silicate of glucina and lime with 
fluoride of sodium, found in the syenite of 
Norway, on a small rocky islet near Ihe mouth 
of the Langesund fiord. 

Xieueoplilegmatie (Gr. X€vk6s, and (pXe- 
yfxwriKSs, from <f>\4y/jLa, A pallid flabby 

state of body. 

Xteutnte. An indurated sandy marl (which 
becomes phosphorescent by friction), from the 
Leutra, near J ena. 

Xievant (Ital. levante, rising). In Geogra- 
phy, a term applied in a general sense tor any 
country situated to the eastward of us, or in the 
eastern part of any continent hr country; but, 
in a more contracted signification, it is given to 
that part of the Mediterranean Sea which is 
bounded by Asia Minor on the north, Syria 
and Palestine on the east, Egypt and Barca on 
the south, and by the island of Candia and 
the rest of the Mediterranean on the west. 

Xievant XTut. One of the commercial names 
of the berries of Anamirta Cocculus. 

ILevarl Facias (Lat. caiise to he raised). In 
Law, a writ of execution directed to the sberifi^ 
whereby he is commanded to levy a sum of 
money upon the lands and tenements, goods and 
chattels, of a man who has forfeited his recog- 
nisances. It is superseded in practice by the 
writ of elegit, except in cases of outlawry. 

3bevator Muscles. In Anatomy, those 
muscles which lift the part to which they are 
attached. 

XievSe (Fr. ftom lever, Lat. levare, to raise). 
The term used in court language for tlie cere- 
monial visits which distinguished personages 
receive in the morning; or, as the wokI im- 
plies, at their rising. It is chiefly applied 
in this country to the stated public occasions 
on which her m^esty receives visits from such 
of her subjects as axe entitled by rank or for- 
tune to the honour. The difference between a 
levee and a drawing-room consists in this, that 
while at the former gentlemen alone appear 
(with the exception of the chief ladies of the 
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court), both, ladies and gentlemen are admitted 
to the latter. 

LnviiB. A hank raised by the side of a river 
to confine the waters in case of inundation from 
the ejfiects of a sudden freshet or thaw. The 
banks of the Po, the Loire, the Ehine, and those 
of the Mississippi are defended in this manner, 
which has sometimes a tendency to raise the 
bed of the river above the level of the sur- 
rounding country. 

XievSe en iKCasse (Fr. literally a universal 
rising'), A Military expression for the rising 
of a whole people to defend their country from 
invasion. In Germany it is styled landsturm^ 
in contradistinction to the Laitowbhr or Mm- 
TiA [which see] ; and there, as in Spain and the 
Tyrol, its efforts have often proved instru- 
mental in rescuing the country from foreign 
invasion. 


by the length of the bubble ; then, if the instru- 
ment be so placed that the bubble shall occupy 
this interval, it is clear that 0 D can have no 
other than one definite inclination to the hori- 
zon ; because, were it ever so little moved one 
way or other, the bubble would shift its place, 
and run towards the elevated side. Suppose 
now that we would ascertain whether any given 
lineP Q he horizontal ; let the base of the level 
C D he set upon it, and note the points a b, be- 
tween which the bubble is exactly contained ; 
then turn the level end for end, so that C sJiall 
rest on Q, and D on P : if 
then the bubble continue 
to occupy the same place 
between a and 5, it is evi- 
dent that P 0, can be no otherwise than horizon- 
tal ; if not, the side towards which the bubble 
runs is highest, and must be lowered. Astro- 


Xievel (Ital. livella=Lat. libella — dim. of 
libra — apluonmet: the old French livel, liveau, 
has been changed into nivel, niveau). An 
instrument which shows the direction of a 
straight line parallel to the plane of the horizon. 

The plane of the sensible horizon is indicated 
in two ways : by the direction of the plummet 
or plumb-Hne, to which it is perpendicular ; and 
by the surface of a fluid at rest. Accordingly, 
levels are formed either by means of the plumb- 
line, or by the agency of a fluid applied in some 
partieiilar manner. They all depend upon the 
same principle, namely the action of terrestrial 
gravity. 

Levels in which Ihe plumb-line forms the 
essential part are those most usually employed 
for the common purposes required by bricklayers, 
masons, carpenters, &c. They are constructed 
under many different forms ; but the general 
principle is as follows: A frame or board is 
prepared, haring one edge perfectly straight, 
and a straight line is drawn on the frame at 
right angles to the straight edge. To some 
point of this straight line a thread carrying a 
plummet is attached ; conse 5 [uently, when the 
frame is placed in such a position that the thread 
of the plummet, hanging freely, coincides with 
the straight Hne, the straight edge of the frame, 
which is perpendicular to it^ must be horizontal. 
[Plummet.] 

Spirit Levd. — Py far the most convenient and 
also the most accurate level is the spirit level, 
represented in the annexed figure ; ‘ which is 
nothing more than a glass tube nearly filled 

f ; y with a liquid (spirit of 

"^ine being now gene- 

' — ' rally used, on account of 

its moUlity and not being liable to freeze), the 
bubble in which, when the tube is placed hori- 
zontally, would rest indifferently in any part if 
the tube could be made mathematically straight; 
but that being impossible to execute, and every 
tube having some slight curvature, if the convex 
side be placed upwards the bubble will occupy 
the higher part, as in the figure (where the 
curvature is purposely exaggerated). Suppose 
such a tube as A B firmty fastened on a straight 
bar C B, and marked at a 6, two points distant 
VoL. II. 363 


nomical levels are furnished with a divided 
scale, by which the places of the ends of the 
bubble can be nicely marked.’ (Herschel’s 
Astronomy f p. 92.) 

"With proper care they can be executed, it is 
said, with such delicacy as to indicate a single 
second of angular deviation from exact horizon- 
tality. 

Revellers. In English History, a party 
which arose in the army of the Long Parlia- 
ment^ about the time when it overawed that 
assembly, and transferred the king to Hampton 
Court, in 1647. The levellers professed, what 
their name implied, a determination to level all 
ranks, and establish an equality in titles and 
estates throughout the kingdom. Several of the 
officers belonring to this party were cashiered 
in 1649 ; and, on Cromwell’s departure for Ire- 
land in the end of that year, they raised 
mntinies in various quarters occupied by the 
army, and were put down by Fairfax with 
some bloodshed. John Lilbume, one of the 
chiefs of the faction— of whom it was said that 
‘ if none but he were left alive in the world, 
John would quarrel with Lilbume ’ — ^published 
in 1649 his Manifestation from J.lMowms and 
others styled Levdlers. (Clarendon, books x. & 
xii. ; Godwin’s JBRstory of the Commonwealth,) 

3tevellingr Staves. Instruments used with 
the spirit level, for supporting a mark, and 
showing at the same time its height above the 
ground. As constructed by Troughton, they 
consist of three sliding rods of mahogany, each 
about four feet long, and divided into feet and 
hundredths. They carry each a circular sliding 
vane, having at the lower edge a square aper- 
ture, one side of which is rr 

levelled ; and a line on the 
levelled side denotes the read- 
ing of the staff. The face of ^ 
the vane is made of white 
holly, with an inlaid lozenge X.Jpx' 
of ebony, forming at once a 
conspicuous object and one : 

easy of bisection. In level- ^ 

ling, the vane must be moved up or down till 
the horizontal wire of the telescope bisects the 
acute angle of the lozenge, as shown in the ^ 
A A 
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figrtfe. As the line on the levelled edge at a 
denotes the reading of the staff, a piece equal 
in length to the distance a & is cnt off from 
the hottom of the stafl? or, rather, the divi- 
sions commence at that number of inches 
above zero. (Simms’s Treatise on Mathematical 
Imtrwmmts, 1884.) 

Xiever (Fr. levier, from Lat. levare, to 
raise). In Mechanics, an inflexible rod movable 
about a fulcrum or pro^, and having forces 
applied to tv^o or more points in it. The lever 
is one of the mechanical powers ; and, being 
the simplest of them all, was the first that was 
attempted to be explained. Its properties are 
treated of by Aristotle ; but the first accurate 
explanation was given by Archimedes, in his 
treatise De JEguijponderantibus. 

In treating of the lever, it is convenient to 
distinguish the forces applied to it by different 
names. One is usually called the the 

other the wdght or resistance. 

Levers are commonly divided into three kinds, 
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according to the relative positions of the power, 
Fig. 8. the weight, and the fulcrum. 

j.a In a lever of the first kind 

^ V. (fig. 1), the fulcrum F is 

II between the power P and 
the weight W. In a lever of the second kind 
^g, 2), the weight “W is between the fulcrmn 
F and the power F. In a lever of the third 
kind (fig. 3^ the power P is between the 
fulcrum F and the weight W. 

The general principle of the lever is^ that, 
when the power and weight are in equilibrio, 
they are to each other inversely as tiieir 
istanees firom the fulcrum. This property is 
almost an obvious consequence from the prin- 
ciple of virtual velocities ; but it may be de- 
duced from more familiar considerations. Let 
AB be a cylinder or bar of homogeneous 
matter. If supported from the middle, 0, the 
two ends would endently balance each other, 
and the pressure at 0 would be the same as if 
Fig. 4. the whole matter of the 

bar were concentrated in 
that point. Suppose it to 
consist of two parts, A 0 
and BO, these again would be separately 
supported at their middle points 1) E ; or the 
whole of the matter in A C may be conceived 
to be concentrated at D, and the whole of that 
in B C at B, aud the equilibiium would not he 
disturbed. Hence the weight of A C attached 
at D, and the weight of B 0 attached at E, 
would balance the inflexible line D E, if sup- 
ported at O, the centre of the whole bar A B. 
But OD=AO-AI)=^AB~iAC=iBC; 
and OE=OB-EB=i AB-f CB:::=|aO; 
consequently 0 D is to 0 E as B C to, A C ; or 
O D is to 0 E as the weight concentrated at E 
to the weight concentrated at B. This demon- 
stration is commonly ascrihed to Archimedes. 
(Madanrin’s Aecomt of U&ioton’s Principia.) 


This proposition shows the advantage oh- 
tained by using the lever as a mechanical 
engine. The arm P F (fig. 1) is commonly 
longer than W F, and, consequently, when 
there is equilibrium, the weight exceeds the 
power. The proportion in which the weight 
exceeds the power is called the mechanical 
aduantage^ or purchase. Suppose PF (figs. 1 
and 2) =4 feet, and W F = 1 foot; then a 
power of 1 lb. acting at P will overcome a 
resistance of 4 lbs. at W, 

Suppose the lever with the weights P and ’W 
to turn ronnd the fulcrum, the two points to 
which P and "W are attached will describe arcs 
proportional to the radii F P, F W ; conse- 
quently the power P is to the weight W as the 
velocity of the weight to the velocity of the 
power. Therefore in this, as in all mechanical 

gines, when a small power raises a great 
weight, the velocity of the power is much 
greater than the velocity of the weight ; and 
what is gained in force is therefore said to be 
lost in time. 

When the power and the weight do not act 
on the lever in directions perpendicular to its 
length, or when the arms of the lever are not 
in tile same straight line, or are bent, then? the 
power and the weight are not to each other 
reciprocally as the arms of the lever, but as 
the straight lines drawn from the fulcrum 
pei^endicular to the respective directions in 
which the power and the weight take effect. 

Examples of the application of the lever are 
of constant occurrence in the mechanical arts. 
The crowbar, the handspike, the poker, scissors, 
nippers, pincers, &e. are levers of the first kind ; 
the toothed hammer is only a bent lever of this 
Mnd. The second kind includes the chipping 
knife, nutcrackers, the common door, oars and 
rudders, the wheelbarrow, &c. To levers of 
the third kind belong the sheep-shears, the 
treddle of the turning lathe, tongs, &c. : these 
have a mechanical disadvantage, hut admit of 
a proportionally wider motion. The hones of 
animals are generally levers of this sort. The 
socket of the bone is the fulcrum; a strong 
muscle attached to it near the socket is the 
power; and the weight of the limb, with what- 
ever resistance is opposed to its motion, is the 
weight. A very moderate contcaetion of the 
muscle thus gives considerable motion to the 
limb. 

From the principle of the lever is deduced 
the distribution of pressure in the case of a pole 
bearing an intermediate weight. If the weight 
hang from the middle, the carriers wiU sWe 
the burden alike ; but if a load is laid over the 
pole, and a vertical ficom its centre of gravity 
divides the length unequally, as will be the 
case on altering the inclination of the pole (for 
example, in climbing a hill), then the bearer 
nearest to whom the vertical falls suffers a 
greater strain than the other. 

JJnwersal Lever is the name given to a 
fiaachine formed of a combination of the lever 
with the wheel and axle, the object of wHoh is 
to give a continued rectilinear motion to a heavy 
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tody by means of the reciprocating motion of the 
lever. P Q- H is a straight line, whose centre 
Me s motion is at G-. 

* ' At the extremity 

of its shorter arm 
hang two bars, the 
former of which 
ha.s a hook to catch 
into the teeth of 
the wheel A CD, 
while the latter has 
its end bent in 
order to slide over 
the outer parts of those teeth. The axle A has 
a cord wound round it, to ^e end of which is 
attached the weight W. Now suppose the end 
H of the lever to be raised from H to I, while 
the other end descends from P to B ; the bar 
PE will then push the tooth E of the wheel to 
0, while the hook D slides over an equal space 
on the other side of the wheel. On bringing 
down again the end of the lever from I to H, 
the other extremity ascends through B P, and 
the hook D raises up the left-hand side of the 
wheel through a space equal to E 0. Thus the 
reciprocating motion of the lever is made to 
communicate a continued rotatory motion to the 
wheel, and consequently to lift the weight W 
suspended from its axle by the cord. The 
universal lever has long been employed in saw- 
mills, for the purpose of drawing along the logs 
to the saw. (Cregory^s yol ii.) 

Kevlatlia]!. The name of a great marine 
animal in the Book of Job, described in ch. 
xli. as being covered with close-joined or con- 
fluent scales, and having the jaws, or ‘ doors 
of the face,* armed with terrible teeth round 
about. Some naturalists have supposed that 
the crocodile might be the subject of this de- 
scription ; but the ‘ breath that kindleth coals’ 
could scarcely be suggested by the respiratory 
actions of a cold-blooded reptile. The same 
objection applies to the opinion that the levia- 
than of Job was the extinct megalosanrus : 
with this ’ additional difficulty, that the me- 
galosaurus was a terrestrial reptile, as the 
large medullary cavities of its bones prove; 
while of the ^leviathan it is said that ‘he' 
maketh the deep to boil like a pot ; he maketh 
the sea likfe a pot of ointment : he maketh a 
path to shine after him ; one would think the 
deep to be hoary. Upon earth there is not his 
like.* These expressions accord well with the 
violent and impetuous exertions of a huge 
cetacean in his native element ; and the verse, 
‘Out of his nostrils goeth smoke, as out of a 
seething-pot or eaul<&on,’ figures not inaptly 
the ‘ blowing * of a whale. The teeth of either 
the cachalot ox grampus might well be termed 
terrihU; and their external epidermic covering, 
if considered as analogous to the scades of fishes, 
would, have its distinguishing peculiarities 
correctly defined by the following expressions: 

‘ His scales are his pride, shut up together as 
with a close seal. One is so near anotiier, that 
no air can come between them. They are 
joined one to another, thy siiok together, they 
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'^cannot he sundered* (Verses 15, 16, 17.) 
Many persons must have witnessed the pheno- 
mena of the luminosity of the sea on our own 
coasts, where it is usually feeble in comparison 
with that produced in the warmer latitudes of 
the Mediterriinean, or in the tropics. The 
phenomena which naturalists and voyagers 
have described as being produced by the 
swimming and blowing of the cetaceous animals 
in a phosphorescent ocean, during the night, 
might likewise have suggested the description 
of the fire and sparks that escape from the 
mouth of the leviathan, and of the* shining 
path which he leaves behind him in the deep. 

Xievigration (Lat. Isevigatio, from Isevus, 
smooth). The process of reducing substances 
to a state of fine mechanical division. By mix- 
ing them, previously powdered, with water or 
some other fluid, and rubbing the paste upon a 
hard smooth slab, with the flat face of a stone 
called the muller. The paste is then often 
stirred into a large vessel of water, where the 
coarser powder first falls, and the finer remains 
suspended, and is afterwards collected by 
pouring it off with the water, and suffering it 
slowly to subside. lu this way, by repeated 
subsidences, powders of very different degrees 
of fineness are obtained. 

Xievlrate (Lat. levir, <3 t. Sa^p, hrother-4n- 
law). A word used in Ecclesiastical Juris- 
prudence to designate the J ewish custom 
whereby the brother of a deceased husband 
was bound to marry the widow; and, in a 
secondary sense, the marriage of a man with 
his sister-in-law generally. 

Ijevltes. In Jewish History, the descend- 
ants of Levi, one of the twelve sons of Jacob, 
to whom it is stated that no distinct territory 
was allotted in the land of Canaan, as to the 
other tribes, becanse they were set apart for the 
ministration of the religious serrices through- 
out the country, and had forty cities, situat^ed 
in various parts of Palestine, peculiarly appro- 
priated to their residence. The Mosaic Jaw 
commanded the tenth of the vegetable produce 
of the land, and also of the cattle, to be given 
to them; of this a tenth was set apart for 
the priests, whose assistants the Levites were. 
The priests were to be confined to the family of 
Aaron, who with Moses his brother were both 
of the tribe of Levi. The classes of which the 
Levites were composed, their offices, privileges, 
&C., are enumerated in Num. iii. iv. viii . ; also 
1 Chron. xxiii. — xxvi. 

On this subiect the following conclusions 
are maintained’ by several recent writers. 
The historical books of the Old Testament 
apparently give no evidence of the actual 
existence of a privileged and powerful sacer- 
dotal caste before the days of the later kings. 
In the Book of Judges, only two Levites are 
mentioned, the one being spoken of as belong- 
ing to the family of Judah, and wandering 
about in great poverty until he is appointed 
by Mifiah, an Ephraimite, to keep ' his idols. 
The other, who seemingly exercises no priestly 
function, is noticed only in the narrative 
AA 2 
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■wHieli describes an almost complete destruction 1 
of tbe tribe of Benjamin. In the Birst Book of 
Samuel, Eli, and his sons HophniandPhinehas, 
•who are spoken of as priests, belong apparently 
to the tribe of Ephraim ; and their saeerdot^ 
offices are afterwards discharged by Samuel, who 
seems also to haye been an Ephraimite ; and, 
although Samuel rebukes Saul for presuming to 
offer saerdfiee, it is not on the ground that by 
so doing he was invading the office of an esta- 
blished priestly order. The right of offering 
sacrifice and of prajfing for the people is further 
exercised by David and Solomon j and even 
under their successors the Levites have no great 
power or pre-eminence. The full developement 
of their sacerdotal privileges seems to have 
followed theic return from the Babylonish 
captivity. (Stanley, Leotuns on ilio J&muh 
Church ; Colenso On the IBmtateueh ; Kuenen 
On the Pentateuch.) 

Xievyne (so called from Levy, the crystal- 
lographer). A crystallised mineral found in 
Ireland, Faroe, and elsewhere, closely allied to 
the zeolites. It is a hydrated alumiao-sUicate 
of lime and soda. 

a^ewlsia (after Capt. IM. Lewis). A curious 
North American Mesembryaceous plant, the 
Bitter-root plant of the Canadians, and the 
Spatlum of the Oregon Indians, It has a fleshy 
root so retentive of life that specimens have 
been made to grow after ha’dng become dried 
and apparently dead in the herbarium. Hence 
the species was called L, rediviva. The root is 
eaten by the Indians. 

Ibexlcology or Xiexicograpliy (Gr. 

a word or phrase, and \6'yos or 7p<i^w). 
A word used by some writers to express that 
branch of philology -which treats of words 
alone, independently of their grammatical and 
rhetorical uses ; considering their senses, their 
composition, and their etymology. [Phu-ologt.] 
There are two useful papers in the Q^art&d^ 
Reuiew on Greek lexicography, vols. xxii. xiiv. 

ILexicon (Gr, rh Xe^ucov, sc. a hooJc of 

words). A dictionary of words, or vocabulary, 
originally, and still usually, confined to diction- 
aries of the Greek or Hebrew tongues. The 
oldest Greek lexicon is the Onomastioon, which 
was written 180 years before Christ : the oldest 
Hebrew lexicon belongs to the ninth century. 
[Dictionaht.] 

Xieyden Jar. [Eubotbicity.] 

Ijease IKCalesty. In Jurisprudence, any 
crime committed against the sovereign power 
in a state. The name is derived from the 
Homan phrase, crimen Imsm majestatia, which 
denoted a charge brought against a citizen for 
acts of rebellion, usurpation of office, and gene- 
ral misdemeanours of a political character, 
which were comprehended under the title of 
injuries to the ‘ majesty of the Homan people.’ 
The emperors assigned to all offences against 
themselves the same criminal character; and 
offences of leze majesty were multiplied under 
their arbitrary governments. 

Xiherzolite. An olive-green variety of 
• Sahlite occurring at Lake Lherz in the Pyrenees. 
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XilabUity* Xilxniteai or irnlimiteai. 

[Company.] 

Xiiane. A luxuriant woody climber, like 
those met with in tropical forests. 

3blas (the name Lias is supposed to be 
derived from the appearance of the bed in 
layers in the quarries where it is worked in the 
middle of England:, the term is adopted by geo- 
logists of all countries), A remarkable deposit 
of calcareous clay met with in many parts of 
England. It generally retains the same mineral 
form ; it is sdways characterised by similar fos- 
sils ; and it is traceable by beds very strongly 
marked. These, in many parts of Belgium, 
France, and Germany, strikingly resemble the 
corresponding deposits in the middle of Eng- 
land. Beds of the same age and even of the 
same kind with similar fossils exist in India, 
and contemporaneous deposits are very widely 

The position of the lias is well marked. It 
fomis the base of the remarkable calcareous 
group of the middle secondary period, which 
under the name of Oolitic or Jurassic series is 
recognised so -widely. It overlies the beds 
wMdi in England are called the new red 
sandstone series (containing salt), and on the 
Continent the IHassic series. It is, however, 
quite distinct from either. 

The contents of the Has and rocks of the 
Kassie series are very interesting and varied. 
In the middle of England the bands of calca- 
reous nodules, and even calcareous bands of 
the rock itselfj yield an admirable hydraulic 
cement on burning. Tl^ are larger quar- 
ried for this purpose, where the calcareous 
element is yet more completely observable, 
as in the marlstone near Cheltenham, the lias 
yields a good building stone. On the coast 
of Yorkshire it contains a large admixture 
of iron pyrites and bitumen, and sometimes 
there are beds in it approaching the condi- 
tion of a poor coal or passing into jet. The 
lias shales at Whitby are very extensively 
worked for the extraction of alum produced by 
a certain amount of manipulation from the 
decomposition of these shales. Elsewhere the 
highly bituminous shales are distilled at a low 
heat for various mineral oils and paraffine; 
while in some parts of the world, as in various 
places near the banks of the Danube in Europe, 
in Virginia in North America, and probably in 
India, the lias yields considerable stores of 
valuable fuel, so nearly resembling the true 
coal of the coal measures as to show no practical 
difference. 

Everywhere, also, the lias is remarkable for 
its fossils. In England these include a mar- 
vellous assemblage of extinct reptiles, of which 
the ICHTHYOSATJBUS, PLESIOSAtnatTS, Pteeo- 
DAOTYL, and many others, are familiar. Vast 
multitudes of fishes’ remains and nuiiierous 
characteristic shells also abound. On the 
whole, there are few more important or inte- 
resting deposits known than this liassic series, 
wherever and however it is presented for 
investigation. 
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Ubatlon (Lat. libatia, from libo, I^our). 
The solemn ponring of wine and other Hqui^ 
in the religions ceremonies of antiquity; in 
Greek cithZeLv. The libations were usually of 
unmixed wine; but were sometimes mingled, 
as wine, oil, honey, &c., with water. The 
libation was poured between the horns of 
victims, on the altar or on the ground. There 
was also a custom of pouring out a small 
quantity of wine, by way of libation to the 
gods, at the commencement of their banquets ; 
and libation for the emperors became common 
under imperial Borne. 

Xiibavius’s Fuming liquor. Bichloride 
of tin, obtained by distilling a mixture of one 
part of tin filings with three of corrosive sub- 
limate. It emits dense white vapours when 
exposed to air. 

Xiibel (Lat. libellus, dim. of liber, a 
book). In Law, this term signifies almost any 
malicious publication by writing or printing, 
or by signs, pictures, &e. Whatever tends to 
render a man odions or ridiculous, or to lower 
him in the esteem and opinion of the world, is 
a libel ; and may either be made the subject of 
a civil action for compensation in damages to 
the individnal injured, or, as having a tendency 
to excite his wrath, and provoke a breach of 
the peace, may be proceeded against by indict- 
ment or criminal information. Where it is 
sought to make a party responsible in damages 
for a libellous publication, he may set up the 
truth of it as an answer to the complaint ,* for 
the plaintijff, if really guilty of the misconduct 
or other thing imputed to him, is not considered 
to suffer by its disclosure any private injury 
which can be a legitimate ground of compensa- 
tion to him ; but when the proceeding is by 
criminal prosecution, the truth is no defence 
whatever, as being altogether immaterial ; for the 
libellous matter may equally provoke a breach 
of the peace, whether it be true or false. The 
court, however, will, in general, before granting 
a rule for a criminal information, which super- 
sedes the usual practice otf a presentment by 
the grand jury, require the prosecutor to deny 
on affidavit the truth of the matters charged | 
against him. It will be seen, however, l£at 
there is not in any case a legal foxmdation for 
the maxim vulgarly ascribed to the law, ‘ The | 
greater the truth, the greater the libel.’ All | 
publications are libels, and criminally punisb- 
able as sneb, which have a tendency to dis- 
turb the public peace, the government, the 
established religion, public morals, or tbe ad- 
ministration of justice. Before the 32 Geo. III. 
c. 60 (Box’s Act), on a criminal trial for libel 
the jury were not allowed to take the whole 
question into consideration, and return a general 
verdict of guilty or net guilty ; but could only 
decide upon the fact of publication, and whether 
the libel meant that which it was alleged in 
the indictment to mean; the court alone taking 
upon itself to determine the criminality or 
innocence of such meaning. Now, however, in 
libel, as previously in all other criminal cases, 
it is competent to the jury to apply their 
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judgment to the whole question, and return a 
general verdict of guilty or not guilty. The 
Act of 6 & 7 Viet. c. 96, commonly called Lord 
Campbell’s Act, has made various important 
changes in the law of libeL Under that Act, 
in a criminal proceeding for libel, the truth of 
the matters charged may be enquired into, but 
shall not serve as a defence unless their publi- 
cation was for the public benefit, and the defen- 
dant must in that case show on his pleading 
the public benefit. In civil actions against pro- 
prietors or publishers of newspapers, it may also 
be pleaded that the insertion was made without 
malice and without gross negligence, and that 
they had published, or had offered to publish, 
a full apology. 

. LiBEt,. In the Spiritual Courts, the original 
declaration in a civil action is so termed, 
[La:W, Ecclesiastical.] 

Ubellulines. A genus of Neuropterous 
insects, of which the dragon-fly, LibclMa^ is 
the type. [AonroNiDiE.] 

Xiiber (Lat. bark). In Botany, the interior 
lining of the bark of Exogenous plants. It 
consists of woody tissue in great quantity, and 
veiy thick-sided, intermixed with cellular tis- 
sue. It appears to be formed annually, at the 
same time with the concentric zones of wood, 
and is intended by nature to convey downwards 
tibe secretions elaborated in the bark and leaves. 
It is tb^ principal seat of laticiferous vessels. 

The name liber was applied by the Bomans 
to the thin coats or rind of the Egj'ptian 
papyrus, on which books were written ; and 
hence it passed into a general name for books. 
[Book.] 

Libbe. In Mythology, The name given by 
the Latins to the Greek Dionysus or Bacchus. 
But the Latin Liber was originally a distinct 
god, presiding over tbe fertiHty of fields, and 
worshipped along with Libera or Ceres. The 
name seems to be connected with Uberare and 
libertas. 

Xilber Albus (Lat. the white book)^ An 
ancient book containing the laws and customs 
of the city of London. It lias recently been 
printed under the direction of the Master of 
the BoUs. 

Xiiberal (Lat. liberalis). In Politics, a 
cant name, which has been applied since 1815 
to the party in each country which advocates 
constitutional institutions where they do not 
exist, or their extension into a more popular 
character where they do. As a party name, 
j this word was perhaps first adopted in Spain, 
where the party of the cortes assumed the title 
of libemleSy and nicknamed their adversaries 
by that of serviles. 

Uberalia (Lat.). A festival, 'in honour 
of Liber or Bacchus, during which the Boman 
youths who had attained the age of seventeen 
assumed the manly dress, or toga ^irilis. 

Xilbertas (Lat.). In the Mythology of the 
Eomans, the goddess of freedom. By the 
Greeks she was invoked by the synonymous 
title Eleutheria. At Borne, her most famous 
temple, built by T. Gracchus, was situated on 
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the ATentine , Hoimt. She was represented 
■under the figure of a woman, holding in one 
hand a cap, the symbol of Liberty^, and two 
poniards in the other. In modem times a cap 
is also used as a symbol of Liberty : thus, in 
France a red cap formed -the badge of the 
Jacobin Club. In England a blue cap with a 
■white border is used as a symbol of the con- 
stitutional freedom of the nation, and Britannia 
sometimes bears it on the point of her spear. 

3bibertlnes (Lat. libertini). In Church 
History, a name given, in England, to the 
early Anabaptists, about the middle of the 
sixteenth century. [Anabaptists.] 
aKjitiexilxiI. [Fbbedmbn.] 

XlDertug. [J^EDiMDeiN.] 

Iklberty j^Lat.'libertas). Like many other 
complex subjects involving problems not all of 
wh^ich can be regarded as definitively solved, 
liberty may be better defined by determining 
what it is not, than by attempts to lay down 
what it is. The distinction between rulers and 
subjects is obviously incomplete, for the rela- 
■tions of ®ubjects or of the members of a com- 
munity to each other furnish not less important 
matter for consideration, and in our own day 
more particularly force themselves on our 
attention. 

When a state is governed by a ruler not 
responsible to his subjects, it is clear that 
there can be no such thing as political liberty ; 
but this absolute authority may be exercised 
by a monarch who has received his power hy 
inheritance or by a usurper who has set himself 
above law. Among the former may be.dassed 
the kings of Eastern nations ; among ihe latter 
are to be reckoned those who, like Polyorates, 
Lygdamis, or. Pisistratus, rise to power hy 
repressing dir subverting an existing constitu- 
tion. Both these classes of rulers might he 
equally despotic, but between them the Creek 
drew a sharp line of distinction. The former 
were 0a(ri\s7s, kings by right of birth or by 
choice of the nation, and their subjects owed 
them an obedience the extent of which was not 
accurately defined, and which practically had 
no limits. The latter (however beneficent 
in practice) were ripavvoi, tyrants, whom no 
one was bound to obey any longer than he 
could help, and whom every citizen was jus- 
tified by eveiy means in his power, open or 
secret, to injure or slay. As they were re- 
garded simply in the light of ■wild beasts who 
had broken into a sheepfold, tyrannicide became 
a duty, and the practice founded on the doc- 
trine received the sanction of public opinion. 
This distinction is of the greatest importance 
in Greek history, as explaining the veiy dif- 
ferent language which (^eek thinkers applied 
to such of their enemies as Darius and his son, 
and to such rulers as the Diouysii of Syracuse. 

But in Greece the idea of a more extended 
liberty^ was early developed. At Sparta, where 
the highest titular oflB.ee was filled by two 
kings representing the elder and younger 
branches of the Heraeleids, the predominant 
power ojf the e^hors left the kings little more 
8d8 
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than a military command in time of war. 
But the system administered by the ephors, 
alliough depending on the national will, was, 
as it affected the individual citizen, to all intents 
and purposes a despotism. It regulated not only 
all public, but also all private concerns ; it inter- 
fered -with families, and separated the members 
into classes, who thenceforth existed as a mere 
poHtical relation; it substituted for domestic life 
a life of dubs, subjected to a strict routine of 
employment and the severest sumptuary laws ; 
it placed its ban on all literature, and confined 
all education to that of the body, and to an 
absolute submission of the will to a stereotyped 
order of things. But as the people willed to 
have it so, the nation was collectively free. 
The idea of indi^vidual freedom was distinctly 
recognised first at Athens ; and if we take the 
funeral oration of Perides (Thuc, iL 36) as a 
fair exposition of that ide^ we can scarcely 
withhold the admission that the highest modern 
civilisation has scarcely reached the standard 
there set forth. In the elaborate comparison 
which he makes between the polity of Athens 
and that of Sparta, he lays most stress on the 
unbounded freedom which the citizens of the 
former state possessed in the indulgence even 
of whims and caprices of taste and fancy. Ac- 
cording to that picture, every citizen has a 
right not only to be represented in the go- 
vernment, but to take a personal share in it 
[PniMABY AssbmbliesI ; he has the power of 
arranging Ms family, d.eeorating his house, and 
forni^mg his table as he pleases ; he is free 
from all drill and routine, and is not required to 
prep^e himself agamst the accident of war, 
by giving up the cultivation of all elegance and 
grace in times of peace. He may read what 
books he pleases, and he is free to express 
whatever onions he may entertain. The re- 
sult of this Pericles ajEfinns to be, that Athenian 
citizens are not surpassed by those of any other 
states for bravei^, presence of mind, and the 
versatility which is ready to face any emergency, 
while they are^ altogether unequalled in thefr 
literature and in their appreciation of science 
and art An Englishman on reading this ac- 
count might he forgiven if he sa'w in it a picture 
of the civilisation of. his own country as com- 
pared "with that of those continental states of 
Euroj^e which approach nearest to it in con- 
stitutional government. But it must be re- 
membered that the perfect equality of Athenian 
citizens was, after all, only the equality of an 
diarchy, and that it rested on the permanent 
subjection of a far larger class, in whom a 
later pMlosophy saw^ nothing but animated 
instruments or machines ( tpyavov 
Aristotle, Pol. i. 4. %). But when all the 
necessary allowances have been made, it must 
be admitted that the downfall of the Athenian 
state closed the brief era of individual freedom, 
until the seed, long buried, began again to grow 
■within the last few centuries of European 
history. For, in Rome, the rights and interests 
of the individual man were but little consulted, 
and hip personal tastes, predilections, and as- 
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pirations were at ODce set aside if they inter- j laid down as true in fact a definition which 
fered with the interests of the state. This no nation or gOTernment has so much as 
complete suhordination of personal to public attempted to realise. Certainly, Butler him- 
interests is, perhaps, the secret of the rapid self did not live in an age in wMch parliament 
conquests of the republic ; but it left all the periodically ordered all persons to feel pleasure 
questions relating to the liberty of the indivi- for all good deeds which they may hare done, 
dual citizen altogether unsolved. and still less offered them the means for 

With these questions the philosophy of procuring this pleasure. 

Aristotle dealt in a summa^_ fashion, which ^ But the progress of modern thought and 
presents a complete contradiction to the ideal civilisation tends more and more to restrict 
or the actual polity of Pericles. According to the function of government to the protection 
his system, each man is free who Hyes in a of person and property. It is felt, therefore, 
free state, i. e. a state which is not subjected to more and more, that with morality and religion, 
foreign ride, and which gives to him a share as such, the state has nothing to do ; and it is 
in the administration of the laws. But the acknowledged that sumptuary or other enaet- 
power of this state is not limited to the public ments, designed to regulate the private tastes 
relations of the citizens. The ethical system and habits of citizens, trench on a province 
of Aristotle is only a part of his political which is wholly beyond the reach of human 
system, and is of value in his eyes only as law. Such restrictions, in the measure in 
enabling each man to discharge his duties as which they take effect, necessarily enlarge 
a citizen. The state is, therefore, not only proportionally the liberty of the individual 
Justified, but bound to regulate the education citizen, and force on our attention those fur- 
and private life of all its members : it is to ther questions which are discussed at length 
dictate to them what they are to learn and do, in Mr. J. S. Mill’s work on UbeTty. 
the books which they are to read, and the ^ But without attempting to enter on discus- 
tastes which they should cultivate, There is, con- sions wholly beyond our limits, we may remark 
sequently, an imperative need of the most mi- that a very real obstacle is placed in the way 
nute lemslation for all the circumstances of life of personal liberty where all the members of 
(vepl vdvra rhv 0lov, JEtk. N. X. 10) ; and this a state, without respect of office and position, 
legislation will be obeyed by all decent-minded are not equally amenable to the law of the 
persona from the mere principle of obedience land. In this respect, the British constitution 
to law as such. Those who cannot rise to this stands out in favourable contrast with the most 
standard of action will resist; and for these free constitutions of Europe; for whereas in 
there are pains and penalties which are exactly this country all Judges and magistrates are 
opposed to the selfish pleasures which they love, liable to prosecution not less than the meanest 
The resemblance of this doctrine to that of member of society, under the continental go- 
St Paul is manifest; but the upshot is that vernments no charge can be brought against 
good citizens, in obeying the law, receive their subordinate officials, of whatever kind, without 
reward in the satisfaction of their own eon- the written permission of the chief in the de- 
sciences. They have acted as they have done partment or bureau to which he belongs, while 
rov kaKov from a disinterested love for against the chief himself the application of a 

that which is beautiful : and this is the highest legal remedy is still more difficult and uncer- 
pleasure to whidi they can attain. It is, how- tain. "Where this privilege exists, the essential 
ever, an ideal pleasure, "with which the posi- conditions of individual liberty are lamentably 
tive penalties assigned to wrong action stand imperfect, even if that liberty is not wholly 
out in grim contrast. neutralised. This state of things is produc- 

Still, for all practical purposes, the province tive of the greatest mischief in the smallest 
of executive government remains much the and the least powerful states, and may be set 
same in England now as it was in 0reece in down as one of the chief causes of that chronic 
the days of Aristotle. It is no part of the misgovernment under which the modern Hel- 
business of *the state to reward good actions as lenic kingdom seems likely to labour for many 
such. Any harm done to the persons or the years to come. Wherever it exists, it must 
property of others, it will promptly repress operate as a formidable harrier in the way of 
and punish ; hut for the performance of the that free expression of opinion on all sub- 
most beneficial and seH-sacrifieing acts it will |,Jects which seems to be of the very essence of 
leave the citizen, as Aristotle left him, to the political and social freedom. (Mill On Idberty^ 
approval of his own heart. It becomes, there- ch. ii.) 

fore, a matter for simple astonishment when Libbbty. In Philosophy. [NncmssiTr.] 
we find such a writer as Bishop Butler deli- tibetlienlte. A native phosphate of cop- 
berately asserting that * the annexing pleasure per, found in cavities in Quartz, at Lihethen, in 
to some actions and pain to others, in our Hungary, associated with Iron Pyrites, 
power to do or forbear, and giving notice of SUbltlna (Lat.). An Italian goddess, in 
this appointment beforehand to those whom it whose temple, at Borne, wp deposited a small 
concerns, is the proper formal notion of govern- coin, called I/tbiUnai raHo, for every person 
ment* {Analoffy, part i eh. ii.); and it may who died. This custom, which originated jn 
fairly be regretted that he should thus, in the the desire to procure a fiuthful account of the 
supposed interests of a theological dogma, have number of deaths, may, perhaps, be regarded 
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as among the fiist attempts to obtain an 
aecnrate census of the population. 

■ :ikil>ocedirus (Gr. Af^Saws, inoeoise^ 
the cedar-tree). A genus of Chilian and New 
Zealand ConifercB, related to Thuja. L.Donia- 
na, the Kawaka of New Zealand, is a large 
tree, yielding a fine-grained heavy timber; 
•while L. Bidv)illi% from the same country, has 
wood so soft and porous that soap bubbles may 
be blown through a piece a ‘foot long. The 
Chilian L. ietragona and L. cMlensis are valu- , 
able timber trees. The grain of the former is 
so straight and eq[ual, that the wood can be ' 
split into shingles which look as though they 
had been dressed. | 

3l^lbra (Lat. the balance). One of the zo- 
diacal constellations, the seventh in order, 
beginning with Aries. Libra is one of the 
foirty-eight ancient constellations of Ptolemy. 

Libha denotes also the ancient Roman pound. 
^Weights.] 

^ l^ibsraries, Xtlnera'tlng'. The name given 
to a peculiar species of circulating library, 
instituted a few years ago at Haddington, in 
Scotland, b^ Mr. Samuel Broven. The prin- 
ciple on which such libraries are formed con- 
sists, as the epithet itinerating implies, in the 
'books being sent from one part or district of a 
country to another on the follo'wing plan : The 
books are formed into divisions, consisting each 
of .a certain number of volumes, and propor- 
tioned in number to the extent of the country 
intended to he supplied. Each division remains 
for a certain period (in some instances one or 
two years) in the same place, when it is re- 
moved to another, and succeeded by a new 
supply of books of the same number ; by which 
means each place has a fresh supply of useM 
reading at short stated intervals. In Hadding- 
tonshire, which maybe called the head -quarters 
of itinerating libraries, the books consist of 43 
divisions of 50 volumes each : and on the prin- 
ciple above explained ^eaeh volume, at an 
average of the 43 divisions, is read five times 
during two years, the period at which the 
‘books are changed. The system of itinerating 
libraries has been extended to various other 
parts of Scotland, to several districts of 
England, to Ireland Canada, South Africa, 
and Jamaica. The use of the books is gra- 
tuitous, if so wished; and never more than 
a penny per annum has been systematically 
taken from any reader. Voluntary contri- 
butions, however, either in books or money, 
are received. {CreograpMoal Dictionary, ait. 
# Haddington.*) 

Xiibrary (Lat. liber, hoolh). The name 
given either to a collection of books, or to the 
apartment or edifice in which they are kept. 
The most famous of ancient libraries was 
that of Alexandria. Its history has been 
\?ritten by Bonamy de VAcad. des Inser. 

vol. ix,), Reinhard (Getting. 1702), and many 
bthers. ‘ It was first formed by the Ptolemies, 
Seter, Lagides, Philadelphus and Euergetes; 
the last of whom resorted to very royal mea- 
sures for the accomplishment of so laudable an 
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end; for he is said to have seized on books infi- 
ported from Greece, caused them to be copied, 
and returned the copies to the proprietors, 
keeping the original for his library. The col- 
lection of Soter is said to have been deposited 
in a suburb called Bruchium, which was burnt 
by the troops in Caesar’s Egyptian war. That 
of Philadelphus (the smaller of the two) was 
preserved in the temple of Serapis, and became 
the nucleus of the later library, which was aug- 
mented by the great library of Pergamus (said 
to have amounted to 200,000 volumes), pre- 
sented to it by Mark Antony. The narrative 
of the destruction of this library by the fana- 
tical Arabs, in A.n. 641, is among the popular 
chapters of history; and the most careful 
enquirers are of opinion that it is substan- 
tialiy, if not literally, true, notwithstanding 
the doubts thrown on it by Gibbon and otiiers. 
The first public library at Rome was founded 
by Asinius PoUio ; the second, the Palatine, 
by Augustus ; great part of it was consumed 
under Commodus; but much remained even 
in the time of Constantine. Reusch (1734), 
Eckerman (1764), and Eckhart (1799), have 
published separate dissertations on the libraries 
of the Romans. The ancient libraries of the 
West must have wholly perished in the convul- 
sions whichattended the overthrow of its empire. 
The history of those of the East is not easy 
to investigate. Constantinople certainly pos- 
sessed, at the period of its capture, extensive 
remains of ancient literature; and many, bixt 
almost wholly fruitless investigations, have 
been made of late years in the. monastic libra- 
ries of modem Greece, particularly of Mount 
Atbos, for valuable manuscripts. (Walpole's 
Orieniat Memoirs ; Journal of Education, 
voL ii. ; Cxurzon’s Monasteries of the Levant.) 
The best accounts of ancient libraries to 
which we are able to refer the reader, are con- 
■tained in the work of Petit Radel, Bkkerches 
sur les Bibliothhqws Anciennes et Modernes\ 
Heeren, History of the Study of ClcLssical 
Mteratwre, vol. i. ; Erseh and Gruber’s Ency^ 
cleypadia. art. ‘ Bibliotheken ; ’ Taylor’s History 
of the Transmission of ancient Books in modem 
Times ; Ency. Brit. art. * Library.’ 

Of modern public libraries, the most cele- 
brated is that of Paris (Bibl. Imp^riale). It 
was commenced by King John, in the middle 
of the fourteenth century, with ten volumes ; 
and has been augmented by subsequent kings 
to the enormous number which it now pos- 
sesses, (Le Prince, Essai Historique sur la 
Bibl. du Boi, Paris 1787.) In Italy, the Am- 
brosian at Milan, and the Vatican at Rome, 
are peculiarly rich in MSS. But the most 
extensive are those of the British Museum. 
That of Oxford (the Bodleian) is peculiarly rich 
in Oriental manuscripts. That of the Advo- 
cates, at Edinburgh; and of Trinity College, 
Dublin, are extensive. Statements of the 
number of books contained in public libraries 
vtiU be found in many works ; but no sta- 
tistical information is more imperfect and 
worthless. 
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Premising tlius mncli as to the uncertainty of 
our materials, -we offer the following estimate 
of the contents of some of the principal libra- 
ries of EuropeT 

Great Britain . — ^British Museum (1864), 

780.000 printed volumes (the additions no’sr 
exceed 40,000 per annum), MSS. (1864) 80,800. 
Bodleian, Oxford, printed volumes (1862) 
400,000, MSS, 30,000. Advocates’, Edinburgh 
(1857), 172,000. 

France. — Imp^riale (1862), more than 

500.000 printed, besides 450,000 pamphlets or 
sheets, 84,000 IVISS. 

Germany. — Munich, probably from 400, 000 to 

500.000 printed, 10,000 MSS. Vienna (1853), 

365.000 printed, 20,000 MSS. Berlin, 460,000 
printed, 10,000 MSS. Gottingen (1850), 

300.000 printed, 6,000 MSS. Dresden (1853), 

305.000 printed, 

Italy. — ^Vatican,150,000 printed, 40,000 MSS. 
Public Library, Naples, 200,000 printed, 4,000 
MSS. 

Eussia . — Imperial of St. Petersburg (1857), 

520.000 printed, 21,000 MSS. Denmark, 
Copenhagen, 408,000 printed, 15,000 MSS. 

Xiibration (Lat. libratio, from libra, a 
balance). In Astronomy, a tenn applied to 
certain phenomena connected with the moon’s 
motion. 

The libration is of two kinds ; the Hbration 
in longitude and the libration in latitude. 
The Hbration in longitude, by which we are 
enabled to look a few degrees round the 
equatorial parts of her eastern and western 
limbs, is occasioned by this circumstance, that the 
rotatory motion of the moon about her axis is 
not always precisely equal to the angular velo- 
city in her orbit. If the moon’s orbital motion 
were uniform, and performed in the same time 
as her rotation about the axis, the radius vector 
from the centre of the earth would always 
intersect the lunar disc in the same point, or 
the moon would always present exactly the 
same face to the earth. But the rotatory 
motion is sensibly uniform ; while the orbital 
motion, being performed in an ellipse, is some- 
times slower and sometimes faster than its 
average amount. Hence the spots near the 
eastern and western borders alternately dis- 
appear and reappear. 

The libration in latitude is occasioned by 
the inclination of the moon’s axis of rotation to 
the plane of her orbit. Supposing this axis 
always to have the same direction in space, the 
angle which it makes with the radius vector of 
her orbit will be acute during one part of her 
devolution and obtuse in another. Hence the 
two poles of rotation, and the ad-jacent parts 
of the aurfece, are alternately visible from the 
earth. 

Xilcense (Lat, licentia). In Law, a power 
or authority given to a man to do some lawful 
act, and conferred either by word or by deed. If 
a parly give license to another to do acts on his 
ground, which without that Heense would be 
trespass, and the party abuses his license, ho 
becomes a trespasser ab initio. License is 
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also commonly taken for the admission' of an' 
in<Hvidual, by proper authority, to the right of 
doing particiuar acts, practising in professions, 
&e., and for the certificate of such admission. 

Ucentlate. A degree in some foreign 
universities ; but not known in the universities 
of England, except in the instance of the degree 
of licentiate in medicine, wMeh is granted at 
Cambridge. In the original sense of the word 
it appears to have been a title appHed only to 
such as had obtained a license to teach. It is 
said to be of Italian origin, and first granted at 
the university of Bolo^a. VThere the degree 
of licentiate exists, it intervenes between that 
of bachelor and that of doctor. 

Zilcli Gate (Ger. leiche, a corpse). A shed 
over the entrance of a churchyard, or a cemetery, 
beneath which the bearers of the corpse some- 
times rested. 

Xilclianus (Gr. I lieJe). The fore- 

finger, used in tasting a small quantity of 
anything. , 

Ueben (Gr. ^ roughness of the sMn). 

In Pathology, a papnlous eruption of the skin, 
terminating in scurfy exfoliations: it is gene- 
rally symptomatic of disordered stomach and 
bowels. 

Ziicbens (Gr. A-etpe^v). A very extensive 
natural ^oup of Cryptogams of a very low 
organisation, which grow on the bark of trees 
or rocks, when they form a kind of incrustation ; 
or upon the ground, when they consist of 
irregular lobes parallel with the earth’s surface. 
Occasionally in all situations they are found in 
a branched state; but their su'bdivisions are 
generally irregular and without order. Their 
fructification consists of hard nuclei, called 
shields, which break through the upper surface 
of the thallus or main substance of the lichen, 
are of a peculiar colour and texture, and con- 
tain the reproductive particles. 

Lichens abound in the cold and temperate 
parts of the world. The greater part are of 
no known use ; but some, as the reindeer moss 
{Cmomyce rangiferina), the Iceland moss {Ge- 
traria islandica), and various species of Gyre- 
^hora, are capable of sustaining Hfe, either 
in animals or man. The Iceland moss, when 
deprived of its bitterness by boiling, becomes, 
indeed, a diet recommended to invaHds. Others 
are used as tonic medicines, as Variolaria 
faginea, and Barmelia parietina. Their prin- 
cipal use is, however, that of furnishing the 
dyer with brilliant colours; orchil, cudbear, 
and peroHe, with many more, are thus em- 
ployed. 

X(icben9> Colourlugr IMCatters of. Lichens 
or Hverworts are diminutive mossy-looking 
plants frequently found on old walls, me trunks 
of trees, &e. in most countries. They all con- 
tain definite crystalline substances which be- 
come coloured on exposure to a moist warm 
atmosphere containing ammonia. Foreign li- 
chens are especially rich in these matters, 
100, 000^!. worth being annually imported into 
t.Mfl country, chiefly from the Canary Islands, 
for the purpose of making the well-known lilac. 
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Hue, violet and purple dyes known as afchU^ 
cudbear j and Utmus, Th.e following is a list of 
tke lichen derivatives; they were nearly all 
discovered hy Stenhonse and Schunk, and the 
cHef of them are treated of in separate articles : 
Amarythrin, azoerythrin, heta-orrin, chloror- 
cein, chrysophanic acid, erythreHic acid, ery- 
thric acid, erythroleic aci^ erythro-mannite, 
evernic acid, everninic acid, ^ophoric acid, 
leeanorio acid, leucorcein, litmic acid, litmylic 
acid, nitro-erythro-mannite, orcein, orcin, orsellic 
acid, parellie acid, ^icroerythrin, pseudeiythrin, 
procellinin, spanioUtmin, tde^thrin. 

Xitolienlc iLcid« The acid peculiar to some 
species of lichens, It appears to he the Tnxdio 
add 

. Kiclienln. A substance closely allied to 
starch, extracted ficom the CetraHa islandica, 
or Iceland moss. 

Xiidienstearlo Actd. A crystalline oily 
body contained in Iceland moss. 

^ XilclitenT>erg:’s Flffttfes. When the knob 
of a charged Leyden phial is drawn over a flat 
surface of lac or resin, as, for instance, the plate 
of an electrophorus, it leaves a charge in its 
track, positive or negative, as we choose ; and 
if, after this, a mixture of certain powders be 
sifted upon the plate, as, for instance, of pow- 
dered snlphur and red lead, the sulphur will 
adhere to the one and the red lead to the other 
electrified surface, and with a little manage- 
ment groups of figures resembling flowers may 
be thus brought out, as Lichtenberg first ob 
served. 

laickis. A term applied in North. America 
to sandy tracts of land, upon which commop 
salt forms an efflorescence, and which almost 
all graminivorous animals resort to for the 
purpose of licking the surface. 

Xilctors (Lat. lictoxes). Officers who at- 
tended the principal Roman magistrates (such 
as the consuls, master of the horse, and praetors) 
and the vestal virgins on their appearance 
in public. Their insignia ware the jasces or 
bunch of rods (originally encircling an axi 
which within the walls of Rome was used 
under the republic only by dictators), and the 
virga or rod, which was used to touch the 
door of the magistrate on returning home. 
The number of lictors in attendance varied 
according to the rank of the magistrate ; thus 
the consuls had twelve, the praetors six, and 
dictators, according to some, twenty-four. 

l&lcaala (its Macassar name). A genus of 
palms from India and the Indian Archi- 
pelago, one species of which, L. aoutifida, 
yields the walking sticks known by the name 
of "Pmang lawyers. The stems average about 
an inch in diameter, and five feet or more in 
height. 

Xilebeuerlte. A pseudomorphous form of 
Elaeolite, 

Xileberklibn. A silver concave reflector 
fixed on the object-glass end of a microscope to 
bring the light to focus on an opaque object. 

^ XileberkUlaxilan Glands. In Anatomy, 
simple secerning carities, having the form 
362 


LIEUTENANT 

of blind, tubular depessions of the intestinal 
mucous membrane, thickly distributed over the 
whole surface of the large and small intestines. 
They are so called after th^ discoverer 
Lieberkiihn, who observed them in the small 
intestines, where theji^ are visible only with the 
aid of a lens, their orifices appearing as minute 
dots scattered between the villi. They are 
larger in the large intestine. 

Xilebl^lte. A hydrated carbonate of ura- 
nium and lime occurring in mammillary con- 
cretions or thin crusts of an apple-green colour, 
near Adrianoplein Turkey, and also in Saxony 
and Bohemia. Named after Baron Liebig. 

Siiege (in the Latin of the middle ages li^eus, 
perhaps from ligare, to bind; some writers 
derived the word liege from the Teutonic word 
leude — ^Mod. G-er. leute, peoyle — ^used in the 
sense of vassaZ). A liege lord, in feudal 
language, is a superior to whom allegiance is 
owed, and a liege-man he who owes sneh alle- 
giance. Hence all subjects axe termed lieges 
of the king. 

Uen (Fr. a bond). In Law, the right 
which a creditor has to retain the property of 
his debtor until the debt has been paid. It 
famishes one of very few instances in which a 
party is allowed to take the law, as it were, 
into his own hands. Liens are either general 
or particular. A general lien is the right to 
retain a thing for a general balance of accounts, 
and not for those demands only which arise in 
respect of the thing retained. This sort of lien 
is not favoured by law, as having a tendency 
to prefer one creditor to another. A particular 
lien, which the law is said to favour, is a right 
to retain a thing when the claim against 
owner of it arises out of the thing retained 
iteelf ; as, where a tailor has made the cloth of 
his customer into a coat, the tailor may retain 
the cloth until he is paid for his labour in 
making it into a coat. The payment of a 
shnple contract debt cannot be enforced by 
action after six years have elapsed from the 
time the debt was incurred : but a party who 
has lien on property may retain it for an 
unlimited period, until his claim is satisfied. 

SUentery (Gr. \^ievrepla, from Keios^ smooth^ 
and ^i^epa, bowels). A Medical term formerly 
applied to a form of diarrhoea in which the 
food passes rapidly through the bowels in an 
apparently undigested state. Lubricity of the 
intestines. 

IDileutenant (Fr. ; ficom Lat. locum tenens, 
holding a place). In the Army, a commissioned 
officer next in rank to a captain, in whose 
absence he takes the command of his com- 
pany. In the British service the lieutenants 
of the three regiments of foot guards have 
the rank of captain. In the marine artillery 
and. marines of the British service, and in all the 
regiments of most of the Continental nations, 
there being no comets or ensigns, the subaltern 
officers are distinguished as first and ||Cond 
lieutenants. In the royal artillery and en^neers 
there is no commissioned rank lower than that of 
lieutenant. The daily pay of a lieutenant is: 
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in the life guards and horse guards, IO 5 . 
foot guards, 7a. 4(f. ; cavaliy, 9a. ; artillery 
(horse), 9a. lOcZ. ; (foot), 6a. lOd. ; engineers, 
6 a. lOd. ; marines and infantry, 6a. 6d , ; and 
the price of his commission, according to the 
present regulations, is, for the life guards, 
1,785^.; horse guards, 1,6002.; foot guards, 
2,0602. ; cavalry and infantry of the line, 7002. 

Lieutenant, In the Navy, the next rank to 
that of commander, and coordinate with that 
of captain in the army, or with that of major 
after being eight years a lieutenant The 
number of lieutenants appointed to ships of war 
varies with their rate. A ship of the first 
rate carries eight lieutenants, besides super- 
numeraries; and those of the second, third, 
fourth rates, &e. have respectively one less than 
the number appointed to the preceding rate. 
The daily pay of a lieutenant in the British 
navy varies, according to the ship, &om 145. 9d. 
to IO 5 . His half-pay ranges according to 
service from 8s. 6:2. to 4s. a day. 

Ueutenaut-Colonel. A commissioned 
officer in the army, next in rank to a colonel, 
and senior to a major. He has actual command 
of a battalion in ihe line. [Colonei,.] 

Kleutenant-General. [G^eneeal.] 

Sbieutenant-General of tine Vlngdom. 
A dignity equivalent to that of regent, which 
has been occasionally held in Erance on tem- 
porary emergencies. The count of Artois (after- 
wards Charles X.) took this title in 1814 on 
entering France, and held it until the arrival 
of his brother, Louis XVIII. On the expulsion 
of Charles X., in 1830, the duke of Orleans 
was constituted Heuteuant-general, both by an 
ordinance of that prince, and by the provisory 
government of the H6tel de ViUe, 'on July 29 ; 
and retained the title until he was proclaimed 
king on August 7 following. 

Xiievrite. A silicate of iron and lime, named 
after the discoverer, Le Lifevre. It has also 
been called Jemte and Umite^ as being foimd 
at Jena and in the island of Elba. 

Xiife (Ger. leben). A living thin^ has heen 
defined by Professor Owen as an object which 
possesses such an Internal cellular or cellulo- 
vascular structure as can receive fluid matter 
from without, alter its nature, and add it to the 
alterative structure. Such fluid matter is called 
nutritive, and the actions which make it so are 
called assimilation and intussusception. These, 
actions are classed as vital, because, as long as 
they are continued, the organism is said to live. 
Other definitions, formed more or less upon 
metaphysical bases, have been suggested by 
physiologists. Bichat defined life as ‘the sum 
total of the functions which resist death,* which 
has been wittily paraphrased as ‘Life consists 
in being able to live.’ Treviranus defined it as 
‘the constant uniformity of phenomena with 
diversity of external influences ; ’ Lawrence as 
* the.assemblage of aU the functions or purposes 
of organised bodies, and the general result of 
their exercise;’ Dug^s as ‘the special activity 
of organised bodies ; ’ Bdclard as ‘ organisation 
in action ; ’ Kant as ‘ an internal principle of 
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action;’ Be Blainville as ‘the twofold internal 
movement of composition and decomposition, at 
once general and continuous ; ’ Herbert Spencer 
as ‘ the definite combination of heterogeneous 
changes, both simultaneous and successive, in 
correspondence with external coexistences and 
sequences;’ and Mr. G. H. Lewes as ‘the 
dynamical condition of the organism.’ The 
whole question of the correct terminology of 
the sciences of life is not yet in a sufficient 
state to be dogmatically decided. 

3«ife Annuity. [Annuity.] 
a^ife Assurance. [Assueancb.] 

Xilfe Buoy. An apparatus carried on ship- 
hoard, piers, &e. for the purpose of throwing to 
a person who has fallen into the water, to enable 
him to sustain himself until the arrival of 
assistance. The commonest form is a zone of 
about thirty-one inches in diameter, six inches 
wide and four inches thick. It is formed of 
about twelve pounds of cork in thin layers; 
the whole being held together by a painted 
canvas case. Such a buoy will sustain six 
persons. Some life buoys comprise a short 
mast to carry a flag for daylight, or a com- 
position which at night burns for some minutes 
with a powerful light. The obj'ect of this 
arrangement is to attract the attention of the 
drowning person. 

Bife Guards. Cavalry troops composing 
the body guard of a sovereign prince. In 
England they consist of two regiments, each 
comprising a total of 440 of all ranks. There 
is also a regiment of horse guards performing 
the same duties. In Germany such troops are 
styled the leib garde (body guard) ; and in 
France the garde du corps. The English 
name is, therefore, only catachrestic. [Guaeds.] 
Xdfe Bine. In a Ship, any rope stretched 
along for the safety of the men, as is practised 
in bad weather; also lines attached loosely to 
a life buoy to give a person in the water more 
chance of obtaining a hold upon it. 

Bife, znxean duration of. [Expectation 
OP Lipb.] 

Bife Bent. In Scottish Law, the right of 
enjoyment either of an herit^e or a sum of 
money, for the life of the life renter. The 
superior proprietor of the subject, or fee, in 
which this rent subsists, is termed the far, 
T&rce (i. e. dower) and cowrtesy (analogous to 
the courtesy of England in English law) are 
instances of legal life rents. 

Bifie-preservlng Apparatus. This ap- 
paratus, employed to effect communication be- 
tween a stranded vessel and the shore, consists 
in our service of a cast-iron shot ^rrying a 
leather thong, to which a long line is secured. 
There are four fiise holes from which flame issues 
when the shot is fired. Before firing;, the fuses 
are uncapped, and the shot is placed in the bore 
of the gun base foremost. This apparatus is 
also known as Manb^s shot. 

Blfeboat. A boat devoted to the saving 
of life which would otherwise be sacrificed from 
the violence of the sea. As its service is only 
in the most tempestuous weather, it is india- 
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pensable that it should be of great strength yet ' 
moderate lightness, easy of management, and j 
incapable of being swamped. Several designs 
have received more or less favour, and have 
each been instrumental in saving many lives. 
The present lifeboat, as adopted by the Royal 
National Lifeboat Institution, is the invention 
of Mr. Peahe, now master-shipwright of Devon- 
port Dockyard. It consists of a strong boat 
about thirty feet lon^, and eight wide, to give 
great stability. It is nearly flat-bottomed; 
but the how and stern (which are alike) rise 
about two feet higher than the midship por- 
tion. Running along the upper part of each 
side, and occupying four feet in len^h of bow 
and stern, are air-tight chambers which impart 
buoyancy, and are sufS.eient to float the boat 
and crew when filled with water. Should the 
boat by any chance capsize, it would rest on the 
raised points of the bow and stem ; but as it 
has a heavy iron keel weighing seven or eight 
hundredweight, it is very nearly impossible for 
it to turn over, and if it do capsize it is wholly 
impossible for it to remain many seconds vrith- 
out righting itself. The iron keel is also of 
great advantage on taking the beach or grazing 
a rock. The boat has — and this is its distinc- 
tive feature — a false bottom suflSiciently raised 
to be above the water-line when it is fully laden 
with crew and passengers. The space between 
the false bottom and the bottom of the boat is 
tightly packed with pieces of cork and light 
wood; and passing right through this balMst 
from the false bottom to the water below are j 
open tubes about six iuchos in diameter. If a ! 
sea be shipped and the boat filled, the water is 
immediately discharged through the tubes, since 
the false bottom is above the water-line. The 
lifeboat is propelled by eight to twelve oars of 
the best fir : usually rowed double-banked. 

For carriage on board ship this land life- 
boat is too cumbrous; and, for this purpose, 
an ingenious folding lifeboat has been invented 
by the Rev. E. L. Derthon, of Fareham, which 
readily expands and possesses great strength. 
It is much used by ocean steamers. 

lilft-tenter. The name given in some 
parts of England to a sort of regulator or go- 
vernor applied to windmills to counteract the 
irreguhir action of the wind. In a windmill for 
grinding corn, the distance between the upper 
and lower millstones is regulated according to 
the velocity ; and if, when the mill is at worli^ 
the velocity should receive any considerable 
increase, the com is forced rapidly through Ihe 
mill without being suf&eiently ground. To 
prevent this is the object of the lift-tenter. Like 
the governor of a steam engine, it acts by the 
centrifugal force of one or more balls which fly 
out when the velocity is augmented, and as they 
rise in the arc of a circle, allow the end of a 
lever to rise with them, while the other end 
descends with the upper millstone, and brings 
it a little nearer to under one. 

Ufttngr JTacliCa A simple mechanical ar- 
rangement for raising one end of the axletree of 
a carriage, and so lifting the wheel from the 
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ground; the wheel can then be removed, or 
turned round for the purpose of being cleaned. 
iPiixap. [Pump.] 

Xalfts* On Shipboard, the ropes used for 
hoisting, lowering, and maintaining in position 
the several yards. They pass in pairs over the 
head of the mast on which the yard is sus- 
pended, and thence to the deck or to the tops. 

Xiig;a,ments (Lat. ligamentum, &om ligo, 1 
bind). Strong elastic membranes connecting 
the extremities of the movable bones. When 
boiled in water they yield more or less gelatine, 
and leave a portion of insoluble albumen. 

Xaigratore (Lat. ligatura, fcom ligo). In 
Music, the tie which binds several notes of like 
length together, hy which they appear in groups. 

Thus four quavers, by means of a 

l^ture at top or bottom, assunie the form 
]f III , the line connecting them being the 
hgature. 

IiiGATU»B (Lat. ligo, I hind). In Surgery, a 
waxed thread of si& used in tying arteries or, 
veins. 

Xitgratores. In Printing, two or more let- 
ters cast on one piece or shank. They are also 
called logotypes (word-types), a name given 
them hy the late E!irl Stanhope. ^ They have 
never succeeded in a commercial point of view, 
although great efforts were made some few 

S ars back by Major Deniowski to induce the 
ouse of Commons to accept his logotypes for 
printing their work. The precursor of the Times 
newspaper (the Universal Re^ster), as well as 
the first few numbers of the itself, were 

printed with logotypes; and the founder of 
these journals, Mr. J. Walter, in the first num- 
her of the Register, published Jan. 1, 1785, tells 
Ms readers that he considers the new mode so 
economical that he can in consequence afford to 
sell his paper at ‘ one halfpenny under the price 
paid for seven out of the eight momiug papers.’ 

The ligatures now in use are few in number, 
having been reduced to se, ce, ff, fd, ifl, fi, and fl; 
but within the last forty years we had also the 
ft, fb, Ih, fi, ik, 11, and ft, now discarded mainly 
in consequence of our confining ourselves en- 
tirely to the short s. The A? is the modern form 
of the £f, the e and t joined together for et, 
Earl Stanhope proposed to abolish the present 
ligatures by making thef more upright without 
being kerned, so as to admit an i or an 1 or 
another f after it, and to introduce others which 
occur more feequently, viz. th, in, an, re, se, to, 
of, and on. 

Chreeh Ligatures . — In former times G-reek was 
printed as written in the middle ages, with an 
immense number of ligatures, some easily de- 
cipherable, but most of them not intelligible 
even to good Greek scholars of the present day. 
A list, perhaps the most complete, was compiled 
hy the late Mr. Savage from various soijrces, 
and is given in his Dictionary of Printing. 

Ugrtit (Ger. licht, Lat. lux, 6r. ?^€vk6s, 
Sansc. 16k, to look or see). The phenomena 
of light and vision have always been regarded 
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las one of the most interesting “branches of 
natural science; though it is only since the 
days of Newton that ihey have been examined 
with such care as to afford grounds for any safe 
specnlation respecting the nature of light, and 
the mode of its propagation through space. 

The knowledge of the laws which regulate the 
phenomena of light constitutes the science of 
Optics, which is divided into a number of sub- 
ordinate branches. An account of the princi- 
pal phenomena will be found under the terms 
ABBBni.TION, CHBOMA.TIOS, iKTnEFEEENOE, Op- 
TICS, POLAniSATION, REPLECTIOlSr, RbPHAOTION, 
&c. The present article will be confined to a 
brief enumeration of some of the principal pro- 
perties of light, and a statement of the two 
theories which have been proposed to explain 
its nature and prop^ation. 

^ Frojperties of lAghi . — ^Experiments of the 
simplest and most familiar kmd suffice to show 
that light is propagated from luminous bodies 
in all mrections. Thus, the flame of a lamp is 
visible from every part of the sphere of which 
it occupies the centre; and the same is the 
case with respect to a phosphorescent body, an 
electric spark, a ball heated red-hot, or light 
having any other source. The sun throws its 
light, not only on the earth, but on the planets, 
and comets, and eve^y other body in the firma- 
ment. 

Another property of light is, that in a homo- 
geneous medium it is always propagated in 
straight lines. This is evident from various 
considerations. The forms of shadows correctly 
represent the outlines of the objects which pro- 
duce them, as seen from the luminous body, 
which could not be unless the light proceeded in 
straight lines from the extremities of the objects 
to the borders of the shadow. If three plates 
of metal, each pierced with a small hole, are 
placed at some distance behind each other, and 
in such positions that the three holes are exactly 
in one straight line, the light will pass freely 
through them; but if the holes are not exactly 
in a straight line, no light will pass. In like 
manner, if a number of similar objects are placed 
behind each other in a straight line, the first 
renders aU. the others inriusible to an eye placed 
in the same line. We cannot see through a 
bent tube. 

A third property of light* is that it requires 
time for its propagation. The velocity with 
which it passes from one point to another is, 
however, so great, that, with respect to any ter- 
restrial distances, the passage may be considered 
as instantaneous. But astronomy famishes the 
means, not only of detecting its propagation, bnt 
of measuring its velocity with great precision. 
The eclipses and emersions of Jupiter’s satellites 
become visible about 16 m. 26 s. earlier when 
the earth is at its least distance from Jupiter, 
than when it is at its greatest. Light, therefore, 
occupies above a quarter of an hour in passing 
through the diameter of the earth’s orbit. Now, 
the sun’s distance from the earth being nearly 
93,000,000 miles, it follows that light must 
travel through space with the prodigious though 
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finite velocity of about 193,000 miles in a 
second of time, and consequently would pass 
round the earth in the eighth part of a second. 
Astounding as this conclusion is, no result of 
science rests on more certain evidence. It is 
also proved, by the phenomena of aberration, 
that the l^ht of the sun, planets, and all 
the fixed stars, travels with one and the same 
velocity. 

When light in its progress encounters an ob- 
stacle, or enters a different medium, it undergoes 
certain modifications, depending on the nature 
of the body on which it falls, or the medium 
into which it enters. When it falls on a smooth 
polished surface, a portion of it is regularly 
reflected ; that is to say, it is returned from the 
surface at an angle equal to the angle of inci- 
dence, and pursues its course in a straight line 
as before the reflection. The quantity of light 
thus reflected depends on the nature and polish 
of the surface, and on the angle of incidence, 
the amount being greatest when that angle is 
smaU. A polished surface of silver, the most 
p^ect reflector of light known, reflects about 91 
per cent, of the incident rays, whilst a polished 
surface of glass at a smalj. angle of incidence 
reflects only about 4 per cent. If the medium 
upon which the light falls be transparent, 
another portion of it enters the medium, and 
there (if the medium is homogeneous) pur- 
sues a rectilinear course, but differing from its 
former direction, nnless the surface of the 
medium be at right angles to the track of the 
ray. In this case it is said to be refracted. 
The angle of refraction depends on the nature 
of the medium, each different medium having 
its own peculiar action on light. In many 
media, comprehending the liquids and most 
of the uncrystallised substances, the whole 
of the refracted light is bent from its original 
direetion at the same angle. In many others, 
as in most crystallised media, part of the 
refracted light follows one course, and another 
part of it a different one ; the two portions ac- 
quiring at the same time different physical pro- 
perties. In this case the refraction is said to 
be double, and the light becomes polarised, 
pPoiiAEisATiON.] A portion of the light falling 
on a body is reflected irregularly, and is scat- 
tered in all directions ; it is this portion which 
renders bodies visible. All bodies on which 
light falls absorb a certain part of it ; more or 
less in proportion to their opacity. In perfectly 
opaque bodies the absorption is total, and the 
light does not penetrate to a sensible depth, 
under the surface. In others it penetrates 
farther; but even in the most transparent it 
is gradually extinguished. A depth of only 
seven feet of pure water is required to absorb 
one-half 6f the incident light- [Reflection.] 

Solar light, refracted by a prism or other 
body, is separated into a multitude of rays of 
different colours, each of which afterwards pro- 
ceeds in its. course independently of all the 
others. These differently coloured rays possess 
different physical properties and different de- 
grees of refrangibffity. The investigation of 
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the la'virs of tiie dispersion of the coloured rays 
forms the subject of ohroTnctUcs, One of the 
principal facts connected mth it is, that the 
dispersion of the rays by different refracting 
substances is not proportioned to the refraction j 
the dispersiye power of some substances being 
greater than that of others, while their refract- 
ing power is less. This fact led to the im- 
portant diseoyeiy of the aohrwmtie Ulesc<^e, 
[Achromatism ; Chromatics.] 

Light, on being regularly reflected or re- 
fracted, xmdergoes a modification termed jpo- 
larisaticm, in yiitue of which it presents, on 
encountering another medium, different pheno- 
mena of reflection and refraction from those 
presented hy light which has not undergone 
such modification. [Polarisation.] 

The last property of light which we shall 
notice, as important towards forming a theory 
of its propagation, is that to which Br. Young 
gave the name of mterfermce. Under certain j 
circumstances, the rays of light ectercise a' 
mutual influence on^ each other; increasing, 
diminishing, or modifying each other’s effects 
according to certain laws. This mutual action 
of the rays on each .other ^ves rise to a great 
number of the most beautiful and interesting 
phenomena of optics. These are described 
\mder the term Xnterfrrencb. 

Tlieories of Light.— Tyro different theories 
have been proposed regarding the nature and 
propagation of light. One of these consists in 
supposing it to he composed of particles of ex- 
cessive minuteness, projected from the luminous 
body with a velocity equal to about 193,000 
miles in a second. This hypothesis was adopted 
by IsTewton. The other hypothesis supposes 
light to be produced by the vibrations or undu- 
lations of an ethereal fluid of great elasticity, 
which pervades ail space and penetrates dl 
suhstances, and to which the luminous body 
gives an impulse which is propagated with in- 
conceivable rapidity, in spherical superficies, 
by a sort of tremor or xmdulation, as sound is 
conveyed through the atmos jhere, or a wave 
along the surface of water. " le former theory 
has been totally abandoned, and we may there- 
fore devote our attention exclusively to the lat- 
ter, which is termed the vmdvlatory theory. 
The principles of the undulatory theory are thus 
stated by Sir J. Herschd: — 

1. ‘That an excessively rare, subtle, and 
elastic medium, or ether^ fills eil space, and 
pervades aU material bodies, occupying the 
intervals between their molecules ; and, either 
bypassing freely among them, orhy its extreme 
rarity, offering no resistance to the motion of 
the earth, the planets, or comets, in their orbits, 
appreciable by the most delicate astronomi- 
cal observations ; and having inertia, but not 
gravity. 

2. ‘ That the molecules of the ether are sus» 
ceptible of being set in motion hy the agitation 
of the particles of ponderable matter ; and that 
when any one is thus set in motion it communi- 
cates a similar motion to those a^'acent to it, 
and thus the motion is propagated ferther and 
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farther in aU directions, according to the same 
mechanical laws which regulate the propagation 
of undulations in other elastic media, as air, 
water, or solids, according to their respective 
constitutions. 

3. ‘ That in the interior of refracting media 
the ether exists in a state of less elasticity, 
compared with its density, than in vacuo (i. e. 
in space empty of aU other matter ) ; and that 
the more refractive the medium, the less, rela- 
tively speaking, is the elasticity of the ether in 
ite interior. 

4. ‘That vibrations communicated to the 
ether in free space are propagated through re- 
fractive media by means of the ether in their 
interior, but with a velocity corresponding to 
its inferior degree of elasticity. 

6. * That when regular vibratoiy motions of 
a proper kind are propagated through the ether, 
and, passing through our eyes, reach and agitate 
the nerves of our retina, they produce in us the 
sensation of light, in a manner bearing a more 
or less close analogy to that in which the vibra- 
tions of the air affect our auditory nerves with 
that of sound. 

6. ‘ That as, in the doctrine of sound, the 
frequency of the aerial pulses, or the number of 
excursions, to and fro, from the point of' rest 
made by each molecule of the air, determines 
the pitch or note ; so, in the theory of light, the 
frequency of the pulses, or number of impulses 
made on our nerves in a given time by the 
ethereal molecules next in contact with them, 
determines the coloiir of the light; and that as 
the absolute extent of the motion to and fro of 
the particles of air determines* the lovdnees of 
the sound, so the (m/gUtude or extent of the 
excursions of the ethereal molecules from their 
points of rest determines the brightness or in- 
tensity of the light.’ 

That the sensation of light is produced by 
the vibrations of an extremely rare and subtle 
fluid, is an idea that was maintained hy Bes- 
Hooke, and some others ; . but it is to 
Huygens that the honour solely btionga of 
having reduced the hypothesis to a definite 
shape, and rendered it available for the purposes 
of mechanical explanation. Owing to the great 
success of Hewton in applying the corpuscular 
theory to his splendid discoveries, the specul^ 
tions of Huygens were long neglected ; indeed, 
the theory remained in the same state in which 
it was left by him till it was taken up by our 
countryman, the late Dr, You By a train 
of mechanical reasoning, whic in point of 
ingenuity has seldom been equalled, Br. Young 
was conducted by some very remarkable nu- 
merical^ Telations 'among some apparently 
most dissimilar phenomena of optics, to the 
general laws of diffraction, and to the true 
principles of the colouration of crystallised sub- 
stances. ‘ It w a theory^ says Hersehel, ‘which, 
if not founded in nature, is certainly one of the 
^ppiest fictions that the genius of man has yet 
invented to group together natural phenomeni^ 
as well ^ the most fortunate in the supwrt it 
has received from whole classes of new ]^eno- 
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mena, which at their discovery seemed in irre- 
concilable opposition to it. It is, in fact, in 
all its applications and details, one succession of 
felicities ; insomuch that we may almost be in- 
duced to say, if it be not true, it deserves to be 
so.’ {Ency. Metr. ‘Light,’ § 595 ; Sir J. Her- 
schel’s Treatise on Light ; j^oiy’s Mathematical 
Tracts; Brewster’s Optics; "Yoxni^sJLeGtures ; 
Biot, TraiU de Physique ; Pouillet, Mhnens de 
Physique ; Hunt’s Besearches on Light.) 

An account of the principal photographic 
processes will be foimd under the term Photo- 
graphy. 

Light. In Painting, the medium by which 
objects are discerned. In a picture it means 
the part which is most illuminated. This may 
happen from natural light, as the sun- or 
moon ; or from artificial lights as a fire, candle, 
&c. The principal light is generally made to 
fell on the spot where the principal figures are 
placed, and generally near the centre of the 
picture. A reflected light is that which a body 
in shadow receives from a contiguous light 
object. 

Xilglit Ball. In Artillery, a cylindrical 
wrought-iron skeleton with hemispherical ends, 
covered with canvas, and filled with a composi- 
tion of saltpetre, sulphur, resin, and oil, which, 
when ignited, burns for some time with a red 
flame. Light balls are employed in the de- 
fence of fortresses to discover the working 
parties and assaulting columns of the enemy, 
into whose trenches they are thrown. 

Btgtit Cavalry. Cavalry especially adapted 
by the lightness of their equipment, &c. for 
detached duties, skirmishing, &c. In our service 
cavaliy is classed as heavy, including the 4th and 
5th dragoon guards, and 1st and 2nd dragoons; 
medium, including the remaining regiments of 
dragoon guards and dragoons and the lancers; 
and ligM, including the hussars only. 

Xitg'lit Infantry. An honorary distinction 
by which eleven regiments of the line are 
called. They do not differ in any essential 
particular from the rest of the line. 

Xdgrlit Boona. A small chamber a^joiniug; 
but isolated from, the powder magazine in a ship. 
It is separated from the latter by a glass parti- 
tion, through which the light of the lanterns in 
the light room is thrown. The object is to pre- 
vent any combustible matter being taken into 
the magazine itself. 

BigbtSy A.rtificlal. Artificial light, in the 
practical acceptation of the term, always ema- 
nates from solid matter heated to whiteness, 
and in nearly aU cases this solid matter is carbon. 
The most common sources of artificial light are 
coal-gas, oil, and candles, the flames of earih of 
which are composed of jets of burning gas 
containing little jparticles of white-hot carbon. 
The first of the tlree is made at a distance, and 
conveyed to the bumeigptoy pipes; the other 
two are made on the snot, or the oil is de- 
composed into gas by theheat of the flame ; and 
tallow or wax, being first melted by the heat, is 
then decomposed in a similar manner. Naphtha 
and other hydrocarbons resemble oil in con- 
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taming carbon, and on being heated also give 
a jet of combustible gas containing floating 
particles of ignited carbon. Even the electric 
light proceeds from particles of white-hot car- 
bon ; the heat, however, being derived from the 
electric force instead of the chemical, as in 
the previously mentioned cases ; by this means 
the carbon is made more intensely hot, and 
therefore gives out more light. The heat pro- 
duced by the chemical action of the gas and air 
in common flames cannot easily be increased 
without too rapidly burning up the particles of 
carbon, that should 3neld light; imder these 
cireumstances, therefore, the flame will give 
less light. This occurs when excess of pmre 
oxygen or even air is blown into the interior 
of such a flame; heat is then produced at the 
expense of light. But this heat can be utilised 
by introducing other solid matter into the flame, 
such as platinum wire, a lump of lime, even a 
piece of tobacco-pipe, or any similar solid that 
does not fuse or bum away. Such an ar- 
rangement forms the so-called Ume light, fre- 
quently used for signalling and for eshibiting 
dissolving views. 

Blglits, XTortbern. [Auhora Bobbalis.] 

BlglitHslilp. ^ A floating lighthouse. It is 
anchored firmly in positions where the bottom 
or the depth renders a fixed structure inap- 
plicable. 

Xiigliter. A strong vessel or bai^e for 
transporting goods or stores, chiefly on rivers 
or canals, or between vessels and a shore 
which they cannot approach on account of their 
draught 

Xiiglitlioase. An establishment for the 
exhibition of a light or landmark to direct the 
mariner. The use of lights for such a purpose 
is of very high antiquity ; but their early his- 
tory is involved in much obscurity, In the 
ancient world there were lighthouses at Ostea, 
Eavenna, Puteoli, Caprea, Ehodes, on the Thra- 
cian Bosporus, &c. ; but by fhr the most cele- 
brated lighthouse in antiquity was that erected 
by Ptolemy Soter on the small island of Pharos, 
opposite to Alexandria---* nocturnis ignibus 
cursum navium regens.’ (PKny, lib. v. c. 31.) 
Its extraordinary heighi^ which some anthers 
h?.ve estimated at 600 feet and upwards, procured 
for it a place amoug the wonders of the world ; 
and, according to Josephus, its * beaming sum- 
mit’ could be seen at a distance of 800 stadia 
— about 42 British miles. It is said to have 
cost 800 talents; and its celebrity was such 
that Pharos rapidly became, and still continues 
to be in many countries, a generic name equi- 
valent to lighthouse. 

The most celebrated lighthouses of modem 
times are : the Tour de Corduan, at the entrance 
of the Gironde, in Prance; the Eddystone 
lighthouse, opposite to Plymouth Sound; and 
the lighthouse constructed on the BeU Book, 
opposite to the Prith of Tay. The first 
of these was begun in 1684, and finished in 
1611. It is 186f feet(English) in height; and 
besides being of the highe^ importance to the 
sailor on so dangerous and frequented a coast, 
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it is at the same time' a splendid axohiteetnral beacons then existing on the c^trf Scotland 
work. The Eddystxjne lighthouse, constructed — ^viz. the Isle of M^ay in the I^th of Forth, 
by the celebrated engineer Smeaton, was com- and the Cumbrae Isle in the Clyde. ^ Soon 
pleted in 1759. It is regarded as a master- afterwards it was adopted gener^y in tins 
piece of its kind; and, as has been well re- country. Bordas reflector was formed of a 
marked, it bids fair to be little less lasting than sheet of copper plated with silver; those ap- 
the rocks upon which it stands. The Bell plied in Scotland were formed of small facets 
Eock Hghthouse was huilt by Mr. Stevenson on of mirror glass, placed in hollow parabohe 
the model of the Eddystone. Numerous Hght- moulds of faster. The mirrors m general 
houses, marking the most dangerous points, and iise m the British hghthouses at the present 
the entrances to the principal harbours, are now time are of copper coated mth silver ; the fom 
erected in most civilised maritime countries, length is about three or four inches, and the 
(The Trinity Board now regularly puhhsh lists diameter at the outer edge about twenty-one 
of aU these lights.) But the coasts of no country in^es. « «e . . 

are so well provided with lighthouses as those order to produce a light of sufucient 

of the United Kingdom. For England, they intensity, several parabolic mirrors, sometimes 
are -under the management of the Brethren of as many as eight, are placed on a firame, with 
the Trinity House; for Ireland, tinder that of tiieir axes all parallel to each other, so that 
theBoard for the Improvement of the Port of the light reflected by all of them is blended 
Dublin; and for Scotland, under that of the together in the same beam. To form a 
Commissioners of Northern Lighthouses meet- revolvmg hght, the frame is attached to a 
ing at Edinburgh. horizontal axis, which is turned by means of 

The ancient mode of exhibiting lights as csloek machinery; and in this manner the 
beacons to the mariner consisted in burning different quarters of me horizon are sueees- 
wood or coal in a chauffer on the top of a si^ely illuminated.^ But as a rapid motion 
tower; and till the year 1807, the Eddystone ^ovM. he inconvenient, the frame has usually 
light was nothing better than the feeble blaze three or four sides, on each of which the same 
of a few tallow candles, without any apparatus number of mmors and lights is placed; so that 
for concentrating the light or giving it any the illumination is repeated three or four umes 
particular direction. Afterwards, however, Ar- in one revolution. To form a stationaiy light, 
gand oil-lamps of great illuminating power n number of reflectors are placed round a 
were employed, and recently the magneto- cular frame, hamng their axes on the radu of 
electric light has been most successfully in- the circle. This arrangement has one obvious 
-troduced into the South Foreland andDunge- defect; namely, that the illumination wiB not 
ness lighthouses; audit can scarcely be doubted be equaBy intense at aB azimuths, but strongest 
that intense b ght, wiB soon he generally in. the direction of the several axes, and feeblest 
used in li^thouses. in the direction of lines bisecting the several 

As rays of light, proceeding from a luminous angles formed by each pair of contiguous axes, 
body are equally dispersed over the surface of The defect is one^ which. ^ cannot be entirely 
the sphere which has the luminous body for its remedied in a stationary light on the catoptric 
centre, it is evident Biat without some means principle. 

of giving the light a horizontal direction, the Dioptric System.— The introduction of lenses 
greater part of it must be wholly lost; for only for the pu^ose of giving the Hght a horizontal 
those rays which are Erected in the plane of the direction is of recent date. A project for this 
horizon, or at least which are depressed only a purpose is indeed mentioned by Smeaton in his 
few degrees below it, cflu be seen from a ship account of the Eddystone lighthouse, and about 
at a distance. Hence the first object to he the end of the last century the method was 
attained is to prevent the loss of light by tried in some lighthouses in the south of 
throwing the whole of it forward in the plane England ; but from the imperfect figure of 
of the horizon, in order that its intensity may the lenses, and the absorption of the light 
be increased in the greatest possible degree, caused by the great thickness of the glass, it 
Now there are two principles on which this did not succeed. But the art of grinding 
may be accomplished— 'reflection and refraction, spherical lenses having been since brought to 
The object is accordingly carried into effect by a greater perfection, and a means of greatly 
catoptric or dioptrie apparatus. Sometimes both diminishing the absorption, and also of con- 
principles are combined in the same apparatus, stmeting lenses of a much greater size, having 
Catoptric System. — The usual mode of ap- been found in the use of polyzonal lenses 
plying the catoptric principle is by placing the (tbat is to say lenses formed of several pieces 
source of light in the focus of a parahoHc separately prepared and afterwards united) 
mirror. This mode of illumination appears to [Poutzonai, Lens], the system has been re- 
have been first carried into effect at the Cor- vived of late years, and in many instances 
duan lighthouse above mentioned, under tie carried successfully execution. The merit 
direction of Borda, about the year 1780. A of first applying su^ lenses to Hghthouses 
few years later reflecting mirrors were placed belongs to the late Auguste Fresnel, of the 
in some of the English Hghthouses, under the Academy of Sciences of Paris. The annular 
direction of the Trinity House ; and in 1786 lenses, constructed under the direction of Fres- 
the principle was adopted in the only two , nel, for the principal lighthouses in France, are 
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plano-convex, having a focal distance of about 
three feet ; and they are formed of crown glass 
as being less liable to struB than flint glass. 

The construction of a revolving dioptric 
apparatus of the first order is usually as 
follows*. The revolving frame which carries 
the principal lenses has eight sides; and 
there are consequently eight lar^e lenses, so 
arranged that their axes are all in the same 
horizontal plane, and ^ meet in the common 
focus, where the lamp is placed. This frame, 
with its lenses, consequently forms an octa- 
gonal prism. For the purpose of preventing 
the loss of the rays which fm above and below 
the principal lenses, various methods are em- 
ployed. One is to place above the first firame 
a second frame, whose sides form the frustum 
of an octagonal pyramid of 60^ of inclination, 
in each of the sides of which is placed a lens 
having its focus in the flame of the lamp. 
The rays falling on these inclined lenses are 
refracted into Sections parallel to the axis 
of the lens, and are then reflected into the 
horizontal direction by plain mirrors placed 
above the second frame. Another method is 
to place curved reflectors above the frame 
containing the principal lenses. But a third 
and still more elegant method, proposed by 
Fresnel, is to substitute for the upper lenses 
and mirrors a series of trian^lar prisms, 
having their axes arranged in horizontal planes, 
and so adjusted that uie light falling on the 
face next the flame is thrown upon the back 
of the prism, where it suffers a total reflection ; 
and a second refraction at the third side of the 
prism gives it the horizontal direction. 

For fixed lights on the dioptric system, it is 
necessary to increase the number of the lenses, 
which in fact ought to be infinite, or to form 
a true cylinder, in order to produce an equal 
dijQEusion over every point of the horizon. In 
some of the French lighthouses the refracting 
apparatus consists of a polygonal belt of thirty- 
two lenses ; but on establishing a dioptric ap- 
paratus at the Isle of May lighthouse, in 1836, 
Mr, Alan Stevenson proposed to form a true 
cylindric belt; and the task, though attended 
with much difficulty, was suecessfufly executed 
at a glass-house in Newcastle. 

A plan of the arrangement of the lenses for 
lighthouses, produced by Messrs. Chance at 
the Great Exhibition of 1862, combines the 
principles of Fresnel’s fixed and revolving 
lights with an improved method of reflection ; 
and does away with the use of metal re- 
flectors. 

The dioptric system is peculiarly adapted for 
fixed lights; audits advantages are these: 1. 
A light of equal intensity is distributed round 
every point of the horizon. 2. The consump- 
tion of oil is less for the s^e intensity of lights 
and consequently the expense of maintaining 
the light is less. 8. The trouble attenffing 
it is less, as there is only one lamp to trim, 
and the lenses are easily kept in order; whereas 
the reflecting surfaces require much care and 
attention. On the other hand, there is more 
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risk from accident, for the accidental extinc- 
tion of the lamp leaves the whole horizon in 
darkness ; whereas in a system of reflectors the 
light would be extinguished over only a small 
portion of it. 

One of the most important advances of recent 
times in lighthouse illumination is tho in- 
troduction of the electric light, which, thanks 
to an admirable arrangement invented by Mr. 
Holmes, may be made as tractable as the oil 
light, which doubtless it is destined in time 
to supersede. The more the light-source can. 
be reduced in size, the more does the light- 
grasping arrangement of Fresnel come into 
play. The electric light being a point, can. 
thus be wholly utilise^ while its intensity is 
such that not only is it possible to produce a 
beam giving light enough to read by some ten, 
or twenty miles off, but to •penetrate mists, a 
quality which ought to be the sine qu^i, non of 
the light used in lighthouses. We regret we have 
not space to give a description of Holmes* 
arrangement ; one will be found, however, in the 
Eeader, vol. ii. p. 701. With regard to the com- 
parative cost of the electric and oil lights, the 
French Director-General of Lighthouses has re- 
ported that, both as to first cost and cost of 
maintenance, the electric light is the cheaper 
of the two, the quantity of the manufactured ar- 
tide — flight — produced being taken into account. 

Meihod of distinguishing Sea Idghts . — ^An 
object of great importance in the establishment 
of lighthouses is to vary the appearances of the 
different lights so that each may have some 
distinctive character by which it maybe readily 
recognised, and the mariner be made aware of 
the part of the coast which he is approaching. 
Among the methods adopted for this purpose are 
the following ; 1. The interposition of coloured 
shades before the lenses or refractors, so as to 
give a particular colour to the light; red is the 
only colour which can be used, as shades of any 
other colour are found to absorb too much light- 
2, The time of revolution, or the length of the 
interval between the successive appearances of 
the light : this is the only mode of distinguishing 
lights adopted on the French coasts. 3. A 
flashing light; that is, a light of which the 
alternate flashes and eclipses succeed each 
other so rapidly as to give the appearance 
of a succession of brilliant scintillations. 4. 
An intermittent light, which consists of a fixed 
light which is suddenly eclipsed, and afber a 
stated interval as suddenly revealed : the 
appearance of this light is entirely different 
from that of any revolving light. 5. The 
exhibition of a double light, which admits 
of other distinctions ; for the one light may 
be placed vertically above the other, or in 
&e same horizontal plane; or one may be 
white and the other red. Sometimes three 
lights are necessary to indicate the entrances 
to harbours, &c. 

The average annual expense of maintaining a 
land light in Great Britain is about 500^., and 
that of a floating light about 1,200J. 

{pnay. Brit, art. ‘Sea Lights;’ Smeaton 
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Narrative of tU Mdystone Lighthouse, 1793 ; nitrogen of the air when heated to incandes- 
Stevenson’s Account of the Bell BocJc lAght- eence. [EnBCTEiciTY.] 
house, 1824; Id. BriUsh Pharos, 1831; Xilgbtttingr Conauctor. The early re- 
Brewster’s Treatise on Burning Instruments, searches of electricians demonstrated that the 
1812; The Lighthouses of the British Islands, effects produced by the passage of lightning 
1836; Befort of the Bdeot Ckmmittee of the through different substances varied greatly 
House of Commons on lAghtJiouses, 1839; Be- according to the nature of the substance tra- 
vort to the Commissioners of the Northern versed. Thus, its passage through a good 
Lighthouses, by A. Stevenson, 1834; and On conductor, such as a bar of metal, of sufficient 
the Inchheith Dioptno Light, 1836 ; Belidor, sectional area, was found to produce only a 
Arohiiecture Eydraidigue, tome iv.; Pedet, slight elevation of temperature in the metal, 
TraiU ^Edairage, Paris 1827 ; Presnel, Jfl- whilst on the other hand its transit through 
moire sur m Nouveau Sgsthme dS 'Eclair age imperfect conductors, such as wood, stone, &e., 
des Bhares, 1822; A. Presnel, Lesoriytixm was attended with great heat and destructive 
Bommaire des Bhares et Fanaux allvmiks sur mechanical effects, by which such imperfect 
les Cdtes de France, 1837 ; Paraday ‘ On the conductors were torn to pieces, and, if com- 
Application of the Electric Light to Light- bustible, ignited. This knowledge of the effects 
houses,’ Proceedings of the Boyal Institutim, of the ffismptive electric discharge led to the 
vol. hi. p. 220 ; PranMand ‘ On Artificial lUu- invention and adoption of the lightning con- 
mination,’ Proceedings of the Boyal Institution, ductor, which consists of a rod of metal, or 
vol. iv. p. 16. series of rods placed in metallic contact, and 

An electric phenomenon, pro- extending from the earth ‘to some distance 
duced by the passage of electricity between one above the highest point of the building or ship 
cloud and another, or between a doud and the which it is designed to protect. The upper 
earth. extremity of the conductor should be pointed, 

The identity of lightning with electricity, in order to convert, as far as possible, the 
though it had been previously suspected, was , ordinary spark or globular discharge into the 
first directly demonstrated by the celebrated I less instantaneous brush discharge, and every 
Dr. Pranklin, in the year 1749, by the experi- ^ prominent angle of the roof of a building should 
ment of drawing sparks from the string of the be furnished with its own pointed rod carefully 
electric kite. Since that time the science of connected with the main rod which descends 
electricity has been greatly advanced ; never- to the earth. The latter should have its lower 
theless, the cause of some of the appearances extremity carried to some distance from the 
connected with lightning is not well explained foundations of the building, and low enough to 
even at the present day. reach moist earth ; or, better still, it may be 

The phenomenon of Hghtidng is exhibited connected with a gas or water main. Accord- 
under two forms called respectively forTced hag to Sir J. Snow Harris, a copper rod three- 
lightning and sheet lightning. The lightning quarters of an inch in diameter is a sufficient 
is forked when the electric discharge occurs and safe conductor for any stroke of lightning 
within a few miles of the earth’s surface, and ever recorded. Dsually a much smaUer rod 
when it is directly seen by the observer. 'V^en, would doubtless suffice. 

however, the discharge takes place below the Xiign .Aloes (Lat. lignum aloes, the wood of 
horizon, or behind a dense rioud, only the the aloe). The fragrant wood of Moexylum 
scattered light reflected from the surfaces of the 

clouds illumined by the flash reaches the eye Ugneous (Lat. lignum). In Entomology, 
of the observer ; the actual flash is not seen, a part is so called when it is composed of a hard 
but only the general illumination of a portion inelastic substance like wood, 
of the heavens. Such lightning is termed sheet Xiigruin (Lat. Hgnum). This term has been 
lightning ; and when the discharge takes place applied to the pure woody fibre : it has also 
below the horizon or behind a very remote been called cellulose : its ultimate composition 
cloud, the distance is too great for the accom- is represented by CeHsOg, but a higher equi- 
panying thunder to be heard. Sheet lightning valent is better adapted to its eombiuations, 
may also sometimes be due to the electric dis- and its most convenient formula is C 24 Hgo 02 o 5 
charges taking place at great elevations above it belongs, therefore, to the class of compounds 
the earth’s surface. The more rarefied the air of carbon and water which includes starch, gum, 
through which the electric spark passes, the less sugp, and some other substances. The ordinary 
narrow and defined is its path. "When the varieties of woody matter differ in colour and 
rarefaction is extreme, the discharge assumes texture ; but when freed from foreign matters, 
the character of the aurora borealis; but in they leave a white translucent residue, insoluble 
somewhat more dense regions of the atmosphere in water, alcohol, and ether, and convertible, by 
its appearance would resemble that of the sulphuric acid, into a substance having some of 
peculiar kind of sheet lightning which is oh- the characters of starch, and then into dextrine 
served when the sky is free from douds. Forked and sugar. Certain piths, linen, cotton, paper, 
lightning is produced by the intense ignition of and some other allied substances, are nearly 
the particles of air Ijjring in the path of this elec- pure cellulose.' Weak acids and alkaline 
trie discharge, and is generally of a reddish tint, liquids, and a weak solution of chlorine, have 
which is due to the pink light emitted by the scarcely -any action on it, but they change, 
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combine witli, or decompose it when concen- 
trated, and some of these reactions are very- 
important : when, for instance, clean linen or 
cotton rags are acted on by cold sulphuric acid, 
a magma is formed, which if immediately 
satmated by carbonate of baryta, or of lead, 
yields insoluble sulphates, together -with soluble 
sulpholignates. These salts appear identical 
with those of the sulphoglucic or sulphosaecharic 
acid derived from the action of sulphuric acid 
on glucose. This magma is also blued by- 
iodine. If it be much diluted and boiled, it 
yields dextrine, and ulrimately glucose. By 
this action of sulphuric acid upon paper, a 
useful material now known as vegetable faroh- 
ment is obtained. It is prepared by steeping 
thick unsized paper in a mixture of equal parts 
of sulphuric acid and water, at a temperature | 
of sixty degrees, then washing it well in cold 
■water and drying it. It is translucent, tough, 
and nearly impermeable to water, forming a 
useful substitute for common parchment or 
vellum. [Pabohment.] The action of nitric 
acid on lignine also gives rise to several curious 
and useful products which are elsewhere noticed. 
[Gun Cotton; Pyeoxyunb.] The affinities 
of lignin for various other substances involve 
important considerations bearing upon the arts 
of dyeing and calico-printing, and upon the 
preservation of timber from decay and dry rot, 
which are also adverted to under separate arti- 
cles. [Dry Rot; D-ybing; Timber; Wood.] 

Ugrniperdous (Lat. li^um, and perdo, 2 
destroy), A term applied to insects which de- ' 
stroy wood. 

Xiignlte. The varieties of bro-wn coal 
which show distinct marks of having been 
formed of trunks of trees are conveniently 
separated from the rest under the name of 
lignite. On the Rhine, in the duchy of Nassau, 
are very large deposits of this kind, and in 
Styria near (^atz are others equally remankable. 
The ash contained in lignite is generally very 
considerable, rarely less than 20 per cent. 
There is also much water, which can be re- 
moved by exposure, besides a large quantity of 
hygroscopic water. As all this must be got rid 
of before available heat is obtained for raising 
steam, lignite is not an economical fuel. 

As distinguished from brown coal, the most 
remarkable Hgnites are those of the Rhine, and 
the bfest passages from the one mineral fuel to 
the other are seen in Styria. 

All varieties of hro-wn coal injure by exposure 
to weather; but lignite splits and tears, while 
hrovm coal of the best kinds falls to powder 
after a few months. These materials may both 
he kept somewhat longer if not exposed to the 
weather. Lignites axe extensively used for fuel 
where nothing better can he had. [Brown 
Coal.] 

Kig-none (Lat. lignum). A liquid which 
maybe separated by distillation from commercial 
wood spirit. It has also been called Xylite. 

ILiguosulpbuxlc Acid. An acid resulting 
from the action of sulphuric acid upon lignine. 
It is more properly termed Sul^JwUgmo add. 
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Xilgniun Vltee (Lat. wood of life). The 
wood of Guaiacum offioinale. [Guaiaoum.] 

Iiigula (Lat). In Botany, a membranous 
appendage at the apex of the sheathing petiole 
of grasses, and analogous to the corona of some 
Silenaeeous plants. The term ligula is also 
applied to certain bodies proceeding from tho 
base, and alternate with the horns, of the organ 
called the orUculus in Asclepiadaceous plants. 

Ligula. In Entomology, a name applied by 
Xatreille to the lower lip of insects, or labruvi 
of English entomologists. 

Xilgrule (Lat ligula). In Botany, the strap- 
like radiant florets of certain Composites. In 
a part of the order the ligulate florets are 
conflned to the circumference ; but in another 
group, the IAg\difior<Bi they occupy the whole 
flower-head. 

IrfiguUflorse (Lat. ligula, andflos, a flower). 
That division of Composites in which the florets 
are all ligulate, and equivalent to the Cichoraoem 
of Jussieu. 

Xilgure. The name of a stone mentioned 
as worn in the breastplate of the Jewish high 
priest (Exodus xxviii. 19). It was, probably, 
the same as the Jacinth or Hyacinth of the 
moderns. 

Xiigrurlte (so called after Liguria, the country 
where it is found). A variety of Sphene, of an 
apple-green colour, found in a talcose rock on 
the banks of the Stara in the Apennines. Id 
resembles Chrysolite, but is considered superior 
to it as a gem, in colour, hardness, and trans- 
parency. 

Ugustrln (Lat. lignum). A bitter princip^' 
found in the Ligustrum vukare. 

UgustTum (Lat.). The genus of the 
Privet, a family of Vleacece, much grown in 
gardens, as ornamental evergreen or subever- 
green shrubs. The Common Privet, L. vulgare, 
IS much used for making hedges, and its 
purplish-black berries are said to be used 
amongst others for colouring inferior port -wine. 

Xillao. The Syringa vvUgaris of botanists. 

:Lllao Stone or 3bllallte. [Lspidolite-] 

:Lilacine. A bitter crystallisable principle 
contained in the leaves of the Syringa vvlgaii'is. 
It has also been termed Syringine. 

XiiUaoeee (Lat. lilium, a lily). A largo 
natural order of Endogenous plants, typical 
of Lindley’s Lilial alliance, with liexapetaloid 
hexandrous flowers, a superior ovai^, and 
anthers which hurst internally. They aro 
flimiliarly kno-wn, in consequence of the As- 
paragus, the Lily, the Eritillary, the Harebell, 
the Star of Bethlehem, and many other common 
plants, forming a part of the order; which 
differs from Melanthacca in having a single 
style, not three styles, and in the anthers 
opening towards the style, not towards the 
petals. The species are extremely varied. Some, 
like the Dragon-trees, form a tall woody 
perennial stem, which emulates that of palm- 
trees ; others are small bulbous plants, whose 
stem only lives "a few weeks. Almost all the order 
is sought after by cultivators of beautiful plants ; 
and of the tulip and the hyacinth there are 
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iiimimeralDle varieties. Some Liliaceous plants ' 
secrete stimiilating principles, which, in diffe- 
rent degrees of concentration, ^ve their activity 
to onions, garlic, chives, and similar garden 
productions, and medical value to squilb. 

abiliaceous. In Botany, a term invented 
by Link to denote a corolla the petals of which 
have their ungues gradually dilating into a 
limb, and standing side by side. It is rarely 
employed. 

Xilllum (Lat. ; Gr. \eipiov). A genus of 
IMiace<B consisting of numerous beautiful 
flowers, which are great favourites in gardens. 
They are commonly called LiKes, and offer 
considerable variety of appearance. Several 
beautiful kinds are natives of Japan, the most 
glorious being L. atia'atum, with enormous 
white flowers spotted with rich red brown, and 
marked down each s^ment by a broad golden 
band. Some, as L. exvmiwm^ have long hori- 
zontal trumpet-shaped flowers ; others, as the 
wdl-known White Lily, L. candidvm, have 
the tube shorter, and the segments more rolled 
out ; while others again, as X. Martagm, the 
Turk’s Cap Lily, have the segments completely 
. reflexed. In some countries the bulbous roots 
are eaten. 

. KlUite. A silicate of iron found at Przi- 
bram in Bohemia. It resembles Glauconite in 
appearance, and is probably a product of the 
decomposition of Iron Pyrites. 

£lxua (Lat. a file). ^ A genus of LameHi- 
branchiate Bivalves, of the tribe Ostraeea, 
characterised by the length of their shells as 
compared with those of the nearly allied genus 
Fecim, and their more regular oval form. The 
ridges of the shell are most of them relieved with 
scales. The IdTna swim with rapidity by means 
of Iheir valves, but in a young state they secure 
themselves by means of a byssus. 

Slmaoldee. [Limax:.] 

Xilmacina (Lat. limax, a slug). A ^enxis 
of Testaceous Pteropodous Molluscs, existing 
in considerable numbers in the northern seas, 
and forming, with the Clio borealis and other 
small marine animals, the food of the whalebone 
whale. The body terminates in a spirally con- 
voluted tail, and is lodged in a very thin shell, 
formed hy one whorl and a half, umbilicated on 
one side and flattened on the other. The 
animal uses its light shell as a boat, and ite 
wing-like fins as oars, and thus navigates in 
countless fleets the surface of the tranqml deep. 

X^mapon (Fr.). This name appears to 
have been given by Pascal to a certain curve 
of the fourth order and sixth class, whose form 
somewhat resembles a shell. It is generated 
from a circle by adding to and snbtractirg 
from all radii vectores through a point of its 
circumference a given constant length. Its 
polar equation, therefore, if a denote radius 
of the circle and 2b the length added and 
deducted, is 

f«2(c cos e-i-b). 

In rectangular coordinates, its equation may bi 
written in the form 
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+ (b + 2|ar), 

whence we learn that the curve has a double 
poiut at the origin, two cusps at the circular 
poiuts at infinity, a double tangent parallel to 

he ordinate axis at the distance ■— ~ from the 
2a 

origin, and two points of inflexion. It belongs 
also to the class of Cartesian ovals, and includes 
the eardioid as a particular case correspofiding 
to Just as the latter curve can be 

generated as an epicycloid, so the Urnagon may 
he generated as an epitrochoid, the -rolling 
circle being taken equal to the fixed one. 

Xiimax (Lat. a slug). The name of a genus 
of the Linnsean Vermes Mollusca, of which the 
common slug is the type. The genus enters 
into the class Gasteropoda ondi ordior Pulmonaria 
of the ^stem of Cuvier ; and is now raised to the 
rank of a family {lAmacid(s\ which includes 
Idmax proper ; Arion, F4r. ; Indiana, Benson ; 
Testacella, Lam. ; Parmacella, Cuv. &c. Each of 
these genera has a small scutiform rudimental 
shell developed in the substance of the mantle, 
and protecting the heart. The orifice of re- 
spiration in the true slugs {Limax, Cuv.) is on 
the right side, and not so far forward as in 
Avion. The rudimental shell is marked with 
fine and concentric strise, and is calcified in- 
ternally. The species of this genus are the 
pests of gardens and cultivated grounds. Young 
plants may be protected from slugs by having 
a coarse horsehair rope coiled round their stems, 
or by being plentifully sprinkled with soot ; or 
they may be watered morning and evening with 
strong and fresh lime water. 

Xalxnb. In Astronomy, the border or outer- 
most edge of the sun, moon, or of a planet. Also 
the graduated edge of a circle, pr other astrono- 
mic^ instrument. 

Xiimb or Xilznbus (Lat. a border). In 
Botany, a term applied to petals, to denote that 
portion which is supported by the unguis or 
claw; it is the same organ in a petal as the 
lamina in a leaf, and is what constitutes the 
broad thin coloured part which renders many 
flowers so beautiful. 

KlmbeUten An altered form of Chryso- 
lite, occurring in small wax or honey yellow 
masses, in the basalt of Limbourg, 

Xiixuber (of uncertain derivation ; possibly 
connected with limp, Swiss lampen, to hang 
loose : Wedgwood). In Artillery, a two-wheeled 
carriage, carrying ammunition boxes, to which 
the trail of the gun carriage is attached, when 
tibie latter has to be moved. It thus forms 
with the gun carriage a four-wheeled carriage. 
To limber up is to attach the gun to the limber- 

Umber Strabes. The planking of a ship’s 
internal skin, above the floor timbers, and next, 
horizontally, to the limbers. They are among 
tih.e thickest of the planks used. 

Umbers. In Shipbuilding, the main drains 
of the vessel. They axe gutters running along 
each side of the keelson* receiving the hose of 
the pumps, and all the internal drainage of the 
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TesseL Tliey are emptied from time to time "by 
the pumps. 

]bixu1>o (Lat. limbus, a hem or edge), A 
region supposed by some of the schoolmen to 
lie on the edge or neighbourhood of hell. This 
served as a receptacle for the souls of Just men, 
not admitted into purgatoiy or heaven. Such 
were, according to some Christian writers, the 
patriarchs and other pious ancients who died j 
before the birth of Christ: hence the limbo 
was called limhus •gatnim. These, it was 
believed, would be liberated at Christ’s second 
coining, and admitted to the privileges of the 
blessed in heaven. This latter idea is probably 
an adorned representation of the remariable 
passage in St. Peter’s Epistle (1 iii. 19), where 
he says that Christ preached to the spirits in 
prison ; and being held by certain of the later 
fathers, seems to have given some influence to 
the growing opinion in favour of a purgato^. 
Dante has fixed his limbo, in which the dis- 
tinguished spirits of antiquity are confined, as 
the outermost of the circle of his helL The use 
which Milton has made of the same superstitious 
belief is well Imown. {J^aradise Lost, book iii.) 
The analogous term, 'limbus puerorum, was 
applied to the abode of children dying un- 
baptised before the commission of mort^ sin. 
It is described as a neutral state, without actual 
happiness or torment. Some of the fathers 
held, however, a less merciful doctrine. In one 
of his sermons against Pelagius, Angustine 
declared that such infants descended into 
everlasting fire, while Pulgentius maintained 
that even children dying before birth must be 
punished by the eternal torture of undying fire. 
(Lecky, Hist, of Rationalism in Europe i. 897.) 

Ume (G-er. leim, glue). This very useful 
earth is obtained by exposing chalk and other 
kinds of limestone, os carbonates of lime, to a 
red heat — an operation generally conducted in 
kilns constructed for the purpose ; the carbonic 
acid is thus expelled, and lime, more or less 
pure, according to the original quality of the 
limestone, remains. In this state it is usually 
called Its specific gravity is about 

3. When sprinkled with water it becomes very 
hot, and crumbles down into a dry powder, 
called slaked lime, or hydrate of lime. When 
exposed for some weeks to the ajr, it also falls 
into powder, in consequence of the absorption 
of moisture and of a portion of carbonic acid 
from the atmosphere ; so that, in this case, part 
of the lime gradually reverts to the state of 
carbonate, and loses its causticity. 

Pure lime may be obtained by heating pow- 
dered Carrara marble to whiteness in an open 
crucible. It is white, very infusible, but pro- 
motes the fusion of some other earths and 
oxides, and is therefore used as a in several 
metallurgic processes. It is highly luminous 
when intensely heated, as for instance by the 
oxy-hydrogen blo^^ipe. [Drummoitd’s Light.] 

Lime is soluble in about 700 parts of water, 
and is somewhat more soluble in cold than in 
hot water. But, weak as this solution is, its 
action is powerfully alkaline upon vegetable 
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colours, and has an acrid taste. It absorbs car- 
bonic acid by exposure to air ; and as carbonate 
of lime is insoluble in water, it becomes milky 
in consequence ; so that lime-water is a useful 
test of the presence of carbonic acid. 

The nature of lime was first demonstrated by 
Davy in 1807 : he showed that, like the other 
alkalies, it was a metallic oxide. The metallic 
base of lime has been termed calcium : its equi- 
valent is 20, and lime, being a compound of one 
atom of calcium and one of oxygen (CaO), is 
represented by the equivalent 28 ; and hydrate 
of lime by 28 lime + 9 water— 37. 

The salts of Hone are generally obtained by 
dissolving carbonate of lime in the respective 
acids : several of them exist native. Sulphate 
of lime (CaOjSOg), selenite, or gypsum, is an 
abundant natural product, and may be formed 
artificiallj^ by adding siilphurie acid, or the 
soluble sulphates, to solutions of the salts of 
lime. It consists of 28 lime + 40 sulphuric 
acid, and its crystals include two atoms =18 of 
water. When these erystiillised sulphates of 
lime are heated, they part with their water 
and fall into a white powder, called plaster of 
Paris ; when this is mixed with water it again 
combines with it, and concretes into a white 
mass ; hence its use for casts, busts, &c. Sul- 
phate of lime is often contained in spring 
water, which is thus rendered hard and unfit 
for washing. These waters become turbid upon 
the addition of a spirituous solution of soap. 
Phosphate of lime (SOaOjPOg) is found native, 
constituting the mineral called apatite. The 
earth of bones is also chiefly a similar phos- 
phate of lime. Oxalate of lime is very insoluble, 
and is precipitated whenever oxalic acid or a 
solution of an oxalate is added to solutions 
containing lime ; hence it is that oxalate of 
ammonia is so valuable a test of the presence 
of lime, and is frequently used for the purpose 
of separating lime in analysis. When oxalate 
of lime is well dried, at 500®, it is anhydrous, 
and consists of 28 lime +36 oxalic acid = 64 
oxalate of lime. This substance is occasionally 
found in the human urine, and sometimes forms 
calculi: these are often of a reddish brown 
colour and a rough exterior, whence they have 
been termed mu^erry calculi. When hydrate 
of lime is exposed to chlorine, the gas is ab- 
sorbed, and a chloride of lime is obtained. This 
article is manufactured upon an extensive scale, 
under the name of bleaching powder, and con- 
sists of about 33 per cent, of chlorine and 67 
of hydrate of lime. It evolvea chlorine when 
acted upon by acids; and gives it out veiy 
slowly when exposed to air, in consequence of 
the absorption of carbonic acid. It is a most 
useful disinfecting material, and when dis- 
solved in water forms bleaching liquid. Car- 
bonate of lime (CaOjCOg) is thrown down when 
alkaline caxhonates are added to solutions of the 
salts of lime. It is a most abundant natural 
product, and is found pure in the varieties of 
calcareous spar and statuary marble. Chalk 
and several varieties of limestone are also 
nearly pure carbonates of lime. It is easily 
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distinguislied from other mmer«ils by effer- 
vescing in ^nte acids and by yielding quick- 
lime "when a fragment is heated before the 
blowpipe. It is constituted of 28 lime + 22 
carbonic acid: the equivalent, therefore, of 
carbonate of lime is 50, [Limestone.] 

The uses of lime are very numerous. Its 
most important application is in the manu- 
facture of mortar and other cements used in 
building. It is also very extensively used as 
a manure to fertilise land. 

Limb (so called from the glutinous juice of 
the young shoots: the word is the same as 
Gl-er. leim, Lat. limus, Eng. Mme and loom'). 
The name of the Linden-tree, Tilia europaaf 
which, however, is by some authors said to 
be more correctly Line-tree, from its bark or 
"bast being used to make cordage. The name 
is also applied to certain fruits of the Oitrm 
family, related to lemons and citrons. The va- 
rieties of Oitrm lArmUa are called sweet limes ; 
and some varieties of the lemon, C, lAmonium^ 
are also popularly called limes. The fi^t, like 
that of the lemon, is used for its acid juice. 

Xklme Burning. Although all carbonates 
of lime may, by burning, be brought to the state 
of quicklime, dialk and compact limestone are 
alone used for this purpose in the large way. 
The limekiln at present almost universally em- 
ployed in this country is a cup-shaped con- 
cavity, in a solid mass of masonry, open at top 
and terminated at bottom by a grate, imme- 
diately above which is an iron door. This sim- 
ple furnace is first charged with fuel (either 
wood, or coal and cinders), upon which is after- 
wards laid a stratum about afoot thick of chalk 
or limestone, broken into pieces not larger than 
the fist ; to this succeeds a charge of fuel, and 
so on alternately, keeping the kiln always fdlL 
The pieces of limestone descend towards the 
bottom of the kiln in proportion as the fuel is 
consumed, being in the meantime kept at a 
pretty full red heat. At this temperature, the 
water and carbonic acid are driven off; and by 
the time the limestone arrives at the bottom of 
the kiln, which happens in about forty-eight 
hours, it is rendered perfectly caustic. The 
door above the grate is then opened, and the 
lime below the next descending stratum of fuel 
is raked out; the remaining contents of the 
furnace sink down, and a fresh charge is laid 
on the top. The compact limestone, after hav- 
ing undergone this process, though lighter and 
more porous than before, still retains its figure 
unaltered ; hence it is readily separable from 
the ashes of the fuel, and is sufiBlciently hard to 
be carried from place to place without falling 
to pieces. The management of the kiln as to 
temperature varies with the nature of the lime- 
stone, which if silieious and overheated is apt 
to be partially vitrified; such lime slakes im- 
perfectly, leaving a core^ and is said to be 
dead-hwrnt. 

Attempts have been made to burn Hme, or, 
in other words, to expel the carbonic acid from 
limestone, in dose vessels, but the carbonic 
acid cannot be so driven off. 
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Bime Blgfat. [Drummond’s Light.] 

Xiimestone. Stone consisting chiefly of 
uncrystallised carbonate of lime. Perfectly 
crystallised carbonate of lime is cede spar or 
Iceland spar. Imperfectly crystallised carbo- 
nate of Hme with a fine grain, or with the 
texture of sugar, is called Marble [which see]. 
Carbonates of lime and magnesia are described 
as Magnesian Limestones. 

Compact limestone is sometimes white and 
nearly pure, sometimes coloured with iron or 
other metaUie oxides, and often mixed irre- 
gute-rly with clay and sand. It passes by 
insensible gradations into impure limestone, 
marlstone, calcareous clay, and marl. 

Limestones of all kinds are found in rocks of 
all geological ages ; but it is generally fancied 
that the more crystalline varieties occur with 
the more ancient or the more distinctly meta- 
morphic rocks. Thus in England the carboni- 
ferons Hmestones pass into marble. In the 
Alps, however, the ooHtic rocks, and in the 
Carpathians cretaceous rocks, assume this form, 
and not nnfrequently even tertiary rocks are 
altogether crystalline. On the other hand, the 
Silurian limestones are' mere mudstones, and 
quite unerystaHine, so that there is no real law 
on the subject. 

Whenever Hmestones are not distinctly me- 
tamorphic^ they bear traces of organic structure. 
This is so much the case as to justify the 
assumption by geologists that all limestone 
is the result of organic action at some period 
or other. The indication of life is of various 
Mnds, often microscopic. Corals, shells, and 
even bones make up in some cases the entire 
mass of large deposits. In other cases the 
limestone consists of minute particles of such 
bodies so cemented and combined into a solid, 
that it is scarcely possible without minute 
investigation to discover the secret. Shelly 
Hmestones of the oolitic period, such as are 
common at Path and Portland Island, afford 
good examples of the first, and chalk of the 
latter condition. 

Limestones are extremely useful, and there- 
fore it is very important to discover them in 
every country. Of themselves, when in suffi- 
cient abundance, they generally make excellent 
building material. When not so used, they 
may he burnt to produce lime, either to work 
up into mortar, or employed for agricultural 
purposes. Eorming part of a soil, the disinte- 
grated fragments that are loosened from the 
rock below often mix with clay and produce 
useful soils during their slow decomposition. 
Worked up into the soil in a powdery state, 
they form marls and other useful admixtures. 

In England the Hmestones are of four kinds : 
compact limestones, passing into marble of the 
carboniferous and Devonian period; ooHtic 
limestones ; mudstones, or impure clayey Hme- 
stones, and marlstones, from both of which 
hydrauHe cement is made; and chalk. The 
Silurian Hmestones are, for -the most part, mud- 
stones; the Has yields marlstone ; and the rest 
belong to the middle and upper part of the 
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isecondary peiiod. There are in England no 
Umestones belonging to the tertiary period, but 
^hey are abundant and excellent in the rocks 
of this date in the Paris Basin. 

There is no necessaiy resemblance between 
the contemporaneous limestones of different 
countries ; for of all deposits, limestones are 
those which are least persistent as mineral 
t^es of geological periods. Thus Silurian 
limestones in the* north-east and north of 
Europe are semi-crystalline ; the oolitic, or, as 
they are there called, Jurassic, limestones 'of the 
Alps are compact ; the cretaceous limestones of 
the Caucasus are marble; and the tertiary 
rocks of the Paris Basin are calcareous, and 
aflbrd excellent building material 

There are many local names for varieties of 
limestone. Some are called Eag Stone, others 
are Exag Stones. CnAiiK, is a well-known 
variety, and hard chalk is called Cxunoh. We 
have Stonespield Slate, Cement Stone, Sbe- 
TAEiA, Kentish Bag, Forest Marble, Sussex 
Marble, Kellowats Bock, Marlstone, and 
many others, all more or less distinct. Most 
of these will be found briefly described under 
their respective heads. 

(Lat. limes, limitis). In Mathe- 
matics, a given or determinate quantity to 
which some other variable quantity continxiallj 
approaches in value, but never reaches. Thus, 
if we suppose a polygon to be inscribed in a 
circle, by increasing the number of sides of the 
polygon its area is increased. But the area can 
never exceed that of the circle within which the 
polygon is inscribed ; and it is only when the 
number of its sides is conceived to be infinitely 
great that its area becomes equal to that of the 
circle. The circle is thus said to be the limit 
of the areas of the inscribed polygon. 

Tifh 

Again, the limit to which (1 + —)“ ap- 
proaches as n is continually increased is 
where e denotes the number 2-7182818 . . . 
known as the base of Napierian or natural lo- 
garithms. This important theorem is expressed 

thus: lim- (1 -f- 

One of the most satisfaetow ways of estab- 
lishing the principles of the differential calculus 
is by the consideration of limits. This was done 
by D’Alembert, though his method of limits 
coincides practically with that of frime and 
vJ.timate ratios employed by Newton in his 
Frincipia. 

The Iwnits of a definite integral are the values 
of the independent variable which correspond to 
the extreme terms of the series whose sum that 
integral represents. [Definite Integral.] 

Iilmltatioii. In Law, this term is gene- 
rally used to express the time allowed by 
statutes for the commencement of litigation 
after the act complained of. The period be- 
yond which personal actions of trespass, or 
debt on simple contract, cannot be brought, is 
defined by the stats. 21 Jas. I. c, 16 and 19 
& 20 Viet. c. 97. They must be commenced 
within six years after the cause of action; 
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with the exception of actions of assault, menace, 
and imprisonment, which are limited to four. 
But a right of action may be revived by an ex- 
press acknowledgment on the part of the debtor. 

Penal actions for forfeitnres made by statute 
must be sued in general, according to terms 
of the statutes, within two years or one year. 

By the statute 3 & 4 Wm. IV. e. 27, all process 
for the recovery of land by entry and distress, 
or by action, whether real or mixed, must be 
commenced within twenty years after the right 
of action accrued. Persons under the disabiH- 
ties of infancy, coverture, idiotcy, lunacy, un- 
soundness of mind, or absence beyond seas, are 
allowed ten years after the termination of their 
disability; so that forty years be in all cases 
the extreme limit. This statute extends both 
to suits in equity and actions at law. No ad- 
vowson can be recovered after onehundred years. 
Money charged upon land, and legacies, are 
deemed satisfied at the end of twenty years 
unless there have been some receipt or acknow- 
ledgment ; and by stat. 23 & 24 Viet. c. 38 
the same rule is extended to claims by the next 
of kin of intestates. Arrears of rent, or interest 
of money charged on land, cannot be recovered 
after six years, unless secured by bond or 
eovenanti when by statute 3 & 4 Wm. IV, c, 
42 actions may be brought at any time within 
twenty years after the cause of action has 
accrued- The various limitations in proceedings 
arising out of bankruptcies are defined by the 
bankrupt Acts. These are among the principal 
instances of legal limitation; but there are 
many more t a tebular arrangement of all will 
be found in Wharton’s Law Lexicon (I860]. 

The statutes of limitation apply to eqiiitoblo 
remedies directly, and by the plain ‘import of 
the statutes, where the equitable remedy is 
sought (as it may be in some cases) for a right 
enforceable at law ; and they have been adopted 
by analogy in those cases where a purely equit- 
able right is the counterpart of a legal one, as 
the right to mesne profits in respect of an 
equitable ownership, or a debt payable in 
equity but not in law. Where there is not this 
strict correspondence between the equitable and 
legal claims, the rule prevails that twenty years’ 
adverse possession, which is in law a bar to the 
possessory action for land, shall be a bar to all 
equitable claim, whether the adverse right be 
merely equitable ^so or equitable and legal; 
such period of limitation being, as at law, ca- 
able of extension from infancy, absence, or 
isability. But time is not a bar to the claim 
of cestui quo trust against Ms trustee, where 
the trusteeship was in the origin direct and 
express, and not coupled with any beneficial 
interest, as it is in the case of a mortgage ; nor 
does a purchaser, with notice from a trustee, 
stand in a better situation in respect to time 
than the trustee himself. 

Xilmnaeus (Gr. \tfjLvouos, from a pool). 
A genus of fresh-water snails ; so named from 
their general location in ponds, ditches, and 
other receptacles of stagnant water. Many 
species of ms genus are natives of Britain. 
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Klmnlng^ (Lat. Irunen, light). Uluminating. 
The art of painting in water colours ; in which 
sense it is used to distinguish it Irom painting 
in oil colours. The term was originally applied 
to the decoration or illumination of MSS. 

Xiiimonlii. A bitter crystalline matter found 
in lemon and orange pips. 

Xjixnonite (Gr. ct Tneadow). In 

Mineralogy, Brown Iron-ore. It is a hydrated 
peroxide of iron. 

Xtimosa (Lat. from limus, mud), A genus 
of wading bWs, belon^ng to the tribe Longi- 
vo8tTes\ and characterised by a straight beak, 
longer than that of the snipes (jScoZopoa?), and 
sometimes slightly bent at the extremity ; the 
nasal groove extends close to the tip, which is 
blunt and somewhat depressed; there is no 
third groove or punctation on its surface. The 
external toes are palmated at the base : they 
are longer and slenderer than in the snipes. 
The species of Limoaa which, with us, are ver- 
nacularly termed Godwits, frequent salt marshes 
and the seashore. 

I&lmosls (Or. Xfjuoy, hunger). A genus of 
diseases distinguished by excessive or defective 
appetite. 

Xflmpets. [Patella.] 

Xilxnuliis (Lat. limus). A genus of gigantic 
Entomostraeous Crustacea, in which the haunches 
of the first six pairs of feet are beset with small 
spines, and are so closely aimroximated about 
the mouth as to serve the omee of jaws. The 
oesophagus, instead of proceeding backwards, is 
continued forwards for a short (hstance into the 
anterior part of the shield before it enters the 
stomach; this cavity is lined with a thick 
rugous cuticle, and terminates in the intestine 
by a long mnscular and valvular projection. 
The heart is elongated, vasiform, and muscular ; 
the branchiae are supported on a series of closely 
packed broad plates beneath the post-abdomen. 
The total number of feet is twenty-two: the 
first ten, with the exception of the two anterior 
ones in the males of some species, are terminated 
by a didactyle forceps, and are inserted, with 
the two following pairs, beneath a large semi- 
lunar shield. The species of this genus are 
found on the shores of the North American and 
Asiatic continent^ : they are commonly known 
by the names of king crabs, horse-shoe or mol- 
lusea crabs. The tail is long, straight^ sharp- 
pointed, and of sufficient strfin^h and size to be 
used as a spear-head or arrow-point by savages. 

Xilnaceae (Linum, one of the genera). A 
small natural order of herbaceous Exogens, 
principally inhabiting Europe and the North of 
Africa; allied, according to Be Candolle, to 
8ilenace<s^ MalvacecBy and GeranioGece. The 
want of a gynohasic structure, the imbricate 
calyx, the regular flowers, and the small quan- 
tity of albumen in the seeds, rather point out 
an affinity with CistaceeB and its allies. Their 
chief characters are the tenacity of their fibre, 
tbe mucilage of their seeds, and the beauty of 
their flowers. Common flax or lin (whence 
linseed) is the most . important plant of the 
order, 
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Xinarite or Cupreous Anglesitet Na- 
tive cupreous sulphate of lead often forming 
twin crystals of a deep azure-blue colour at^ 
Linares in Spain ; also in Cumberland, at Lead-* 
hills in Lanarkshire, &e. 

Xinoolnite. A variety of Heulandite from 
Burfileld in Massachusetts. 

Xinctus (Lat. from lingo, I lick). A medi- 
cinal preparation of the consistence of thick 
syrup, or honey, which requires to be licked oflF 
the spoon. 

Xindackerlte. A hydrated arsenite of 
copper with sulphate of nickel, of a verdigris 
or apple ^een colour, occurring at J oachimstahl 
in Bohemia. Named after the Austrian chemist, 
Lindacker. 

Xindeu>43*ee. The Lime-tree, Tilia eu- 
ropeea. 

Xindsayite or Xlnseite. A hydrated 
variety of Amphodelite from Finland ; the re- 
sult, probably, of partial alteration. 

Xine (Fr. ligne, Lat. linea). In Fortifica- 
tion, any extended defence ; as a ditch with its 
parapet, a row of gabions, &c. 

Line. In Geography and Navigation, is 
used for the equator : as equinoctial line. 

Line. In Geometry, a magnitude having only 
one dimension. Euclid de&ies it to be * that 
which has length without breadth.’ 

Line. In Military affairs, a term used to 
distinguish what may be called the regular 
cavahy and infantry of Great Britain from other 
military corps or establishments. All numbered 
cavalry and infantry regiments except the life 
guards, foot guards, and dragoon guards, belong 
to the line. 

Troops are said to be in line when their for- 
mation is of considerable frontage but little 
depth, as opposed to column. [Column.] 

Xlpe' of Sattle. The line formed by the 
ships of the fleet when ranged ahead and astern 
of each other, at equal distances, and close- 
hauled or nearly so. It could be formed ac- 
cordingly upon either tack. The line was com- 
posed of ships of not less than two decks, 
thence called line~of-batile ships. The inven- 
tion of steam, and the into'oduction of long- 
range ^ns, with iron-sided ships, and their 
adaptation as rams, render it probable that in 
future the line of battle will give way to rapid 
evolutions by which the vessels will seek to 
outmanoeuvre each other. 

Xine of Searing-, The line of bearing is 
formed by the ships of the fleet when ranged 
on a line six points from the wind, at equal 
distances, and with their heads in any direction 
whatever. The line is called by the name of 
that tack iipon which if the ships were to haul 
to the wind together they would form the line 
ahead. For example; suppose the wind N., 
and the ships in a line 'W.N.'W, and E.S.E. of 
each other; this is the starboard line of bear- 
ing, whether the ships are going free, or close- 
hauled upon the port tack. 

Xine of Curvature, [OuBVATtnaB.] 

^ Xine of Sefenoe. In Fortification, the 
line of the top of the scarp of any work re- 
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ceiving flanlc defence ; or tliat line togetlier with 
its prolongation to the flanking work. 

Xtine of Dipt In Geology, the strata 
which form the crust of the globe are rarely 
horizontal, but incline to some point of the 
horizon, and rise to the opposite point ; a line 
drawn through these points is called the line 
of their dip. 

Xiine of 3E*ire, In Gunnery, the line formed 
by the axis of the piece produced. Whenever 
the gun is not laid point blank, the line of fire 
forms an angle with the line of sight. This is 
called the angle of elevation, 

Dbine, Geodesic. [Geodesic Line.] 

Xiine at Infinity. [iNFnnrY.] 

Xiine of Xieast Resistance. In Military 
Mining, the line drawn &om the centre of the 
charge perpendicularly to the surface, 

Xiine of nxetal. In Gunnery, a visual 
line, joining the notches cut on the highest 
point of the hreech and muzzle when the 
trunnions are perfectly horizontal. 

Xiine of fiXetal SUevation. In Gunnery, 
the elevation due to the conical form of a gun; 
when the gun is laid on an object by the line of 
metal. 


linear. [Litpeeentiai. Equation.] The ge- 
neral form of the latter is — 

da^-^ 

+ . , . . +Xn_l ^ +Xny«=X, 

wherein the coefS.cieuts Xj, Xg &c. . . , and the 
right-hand member X, are either constants or 
fimetions of the independent variable x. If the 
coefficients involved the dependent as well as 
the independent variable, the equation would be 
simply referred to as of the order and first 
degree. The complete solution of a linear 
differential equation of the order involving 
n arbitrary constants, can be readily deduced 
from any particular solution, provided the 
complete solution were known of the equation 
tossessing the same coefficients X^, Xg, &:c., 
'Ut no second member, or rather if X= 0. In 
fact, if 

y=F (a?, Cj, Cg . . . Cn) 
be the complete solution in the latter case, and 
g=f{x) the particular solution, the complete 
solution of the above equation would be 


Xiine of XJodea. In Astronomy. [Nodes.] 

3&ine of Operations. In Strategy, the 
line of communication from the origmalsouree 
of supplies or base of operations to the army. 

Xiine of Slg-lxt. In Gunnery, the line 
passing through the two sights of a gun, at any 
elevation, and the object. 

Xiine of Spberical Curvature. [Cubva- 
TUBE, SpHEBTCAL.] 

Xines. In Shipbuilding, the delineation of 
the form of an intended vessel supplied by 
the naval architect to the shipbuilder for bis 
guidance in his work. They are the bound^ 
ries, on the ship’s exterior, of vertical and hori- 
zontal planes passing through various parts. 
[Naval Abchitecttjbb.] 

Xines of Clrcumvallatlon and Con* 
travallation. [Oibcumvaixation ; Contra- 

VALLATION.] 

Xineal Consanguinity. In Jurisprudence. 
[Consanguinity.] 

Xlnear (Lat linearis, from linea). In 
Mathematics, a term, of geometrical origin, ap- 
plied in various (more or less technical) ways, 
but usually to magnitudes of one dimension or 
to functions of the first degree in a certain set 
of variables or facients. Thus a linear trans- 
formation is one where each variable is replaced 
by a function of the first degree in the new 
variables, and so in other cases. expression 
involving two sets of variables is said to be 
lineo-linmr when it is of the first degree, 
whether considered as a function of one set or 
of the other. [Tantipabtitb Function.] 

Xlnear Differential Equation. An 
equation which is of the first degree when the 
expression equated to zero is regarded as^ a 
function of the dependent variables and^ its 
differential coefficients. It should be noticed 
that according to this definition a different^ 
equation of the first degree is not necessarily 


g=f(x)+F (X, 0,03^,,. On). 

When the coefficients of a linear differential 
equation are all constants, the calculus of 
operations enables us to express its solution in 
a very elegant form. In fact, separating the 
symbols of operation and quantity, such an 
equation may be written in the form 

( 4 ;) 

where F denotes a rational integral function of 
the «*** order. If, for the sake of an illustration, 
we suppose the equation F ($) = o to have 

unequal roots ai, . . . a^t and rgrTTr, when 
£ (s/ 

resolved into partial fractions, to be equal to 

- 4. An 

then the solution of the above equation may be 
exhibited thus : 

Now by the definition of inverse symbols of 
operation, we have, on representing 

f d \ du 

a linear differential equation of the first order 
whose complete solution is well known to be 

so that the complete solution of the linear 
differential equation is 
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wliere Ci is an arl^itrajy constant, and tha 
srunmation 2 extends to tlie values i = 1, 2 . . 

i 

For the modifications to be introduced "when 
F (|)=o has equal, real or imaginary, roots, vre 
must refer the reader to Prof. Boole’s excellent 
treatise on Differential Equations .(Cambridge 
1859) or to -his original memoir in the PM. 
Trans. 1844. 

M, Lobatto, in, Hs Thkoris des Cara^eris- 
tiques, Amsterdam 1837, appears to have been 
the first to exhibit the solution of a linear 
differential equation vrith constant coefficients 
in the above form. For the fyll developement 
of the symbolical method, however, we are 
chiefly indebted to Prof. Boole. 

Xilnear Perspective. This name is 
applied to that branch of perspective which 
regards only the^ positions, magnitudes,_ and 
forms of the objects ddineated; as distin- 
guished from aerial perspeetivs, in which the 
variations of the light, colour, and shade of 
objects, according to their different distances 
and the quantity of light that falls on them, 
are alsp considered and represented. 

linear Transformations. In Algebra^ 
transformations whereby each one of a set of 
variables is replaced by linear functions of 
a new and equally numerous set, Greometri- 
cally, this is equivalent to the transformation 
of coordinate axes. Thus if .ri, . a?_ 

denote the original system of variables, and 
li» £a» • • • the new system, the transforma- 
tions wiE be linear if the two sets are connected 
by relations of the form — 

^ 2 Sa "h • • • 

The determinant formed from the coefficients, 

D= • • • ^in, 

^21} ^12» - • • ®2n 


^ni, ^,2 ®nn 

is called the modulus of transfo^-mation, and 
^ when D is equal to unity the transformations 
* are said to he wnitnodular. The theory of 
linear transformations plays a most important 
part in modem algebra. [Invakiauts ; Oo- 

VAUIAKTS.] 

By solving the above system of equations, 
we obtain the reciprocal transformations 
^ = + AslaJa + • • • +Ania?jn, 

D . fi = Ai2a?i + B3aa?a+ . . . -I-Anaa?,,, 


P • ln=A3.na7i + A2„a72+ . . . +Annirn; 

when each coefficient Ahi is a Jvrst minor of 
the modulus of transformation; obtained, in 
fact, from the determinant D by omitting the 
column and row, and afl^ng the sign 
(— to the resulting determinant of 
the order. The modulus of the reci- 

procal transformations is easily shown to be 
378 


LINGUA FRANCA 
equal to so that the latter are unimodular 
when the original ones are unimodular. 

Klnen. A species of cloth woven with the 
fibres of the flax plant (Linum usitatissimum). 
The origin of the manufacture of linen is 
lost in its antiquity. In the time of Hero- 
dotus linen was an article of export from 
Egypt, where it had been used from time im- 
memorial; but it is evident that in ancient 
times its use was limited to the noble and the 
rich. In modem times linen constitutes a staple 
manufacture in almost aU European coun- 
tries ; but more especially in Germany, Russia, 
Switzerland, Flanders, England, Scotland, and 
Ireland. In England it has been prosecuted 
for a very long period ; but until of late years 
its progress has been inconsiderable, compared 
at least with that made in other branches of 
manufacture. This seems to be partly owing 
to the attempts to bolster up and encourage 
the manufacture in Ireland, partly to the re- 
strictions which were for a lengthened period 
laid on the importation of foreign flax and hemp, 
and partly to the rapid growth of the cotton 
manmacture — ^fabrics of cotton having to a con- 
siderable extent superseded those of linen. It 
is only within the present century that any 
machinery has been used in the production of 
linen cloth. The first mills for the spinning 
of flax were constructed at Darlington ; hut the 
principal seats of the manufacture now are — in 
England, Leeds and its immediate rieinity, and 
in Lancashire, Dorset, Durham, and Salop ; in 
Scotland, Dundee, which indeed may be re- 
garded as the chief seat of the Britisli manu- 
facture {Geographical Dictionary^ art. ‘Dun- 
dee ’) ; and in Ireland, the province of TTlster. 
The entire value of the linen manufacture of 
Great Britain and Ireland is estimated at 
14,000, 000^., and the total number of persons 
employed in it upwards of 200,000, a great im- 
pulse having been given to the manufacture by 
the dearth of cotton. 

Xiln?. The CaZluna vulgaris or Common 
Heather. The name is also given in China to 
'.corms. 

Lnro. In Ichthyology, the Gadus Molva of 
Linnaeus ; a species of cod inhabiting the 
northern seas. It is salted in large quantities. 
. Xiinga. The Hindu name for the emblem 
known as the Phallus among the Greeks. The 
Ashera, mentioned in the Books of Kings as 
set up in the house of Jehovah at Jerusalem, 
and translated grove in the authorised version, 
seems to have been an emblem of the same 
kind. [Phaxlus.] 

Xlngna (Lat a tongue'). In Entomology, 
the name of an org^ situated within the labium 
or emerging from it, by which insects, in many 
cases, collect their food and pass it down the 
pharynx, which is situated above its root. 

Xiingnua Tranca. The dialect spoken 
chiefly along the European and African coast 
of the Mediterranean. It is a species of cor- 
rupt Italian, mingled with words of other lan- 
guages, and may be termed the Creole of the 
Mediterranean. 
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Xiing^a (Lat. dim. of Kugua). A genus 
of Palliobranchiate Bivalves ”witli two nearly 
flat, smooth, oblong, triangular valves, attached 
between the two apices to a long fleshy pedicle. 
The arms, or labial appendages, are spirally 
eonvolnte4 as in the rest of the class. 

Xiingrula Flairs. A group of deposits 
chiefly composed of coarse flag stones, but in 
all nearly two thousand feet thick, and remark- 
able as yielding an infinite multitude of spe- 
cimens of a peculiar bivalve* shell, the Lingula^ 
whence the name of the deposit. 

The Lingula flags, though certainly veiy old, 
are not the most ancient rocks within the com- 
pass of the British Islands. They belong to 
the middle member of the lower Silurian series 
overlying the Harlech grits. They have some- 
times been called Canarian, as occurring in the 
district once known as Cambria ; but they are 
not suflB.ciently distinctive as a group to justify 
the name. 

Xiluiment (Lat. linimentura, from linio, I 
besmear). A semi-fluid ointment, or a soapy 
application, to rub upon painful joints. The 
term is also applied to spiritucuis and other 
stimulating applications for external use. 

Xiinine. A bitter principle obtained jBcom 
the Linum catharHewm, or purging flax. 

Xiining. In Architecture, any covering of 
an interior surface. The linings, for instance, 
or boxings of window shatters, are the pieces 
forming the hacks of the recesses into which 
the shutters are folded. In doorways, they are 
the facings on each side of the aperture; to 
sashes, they are the vertical pieces parallel with 
the surface of the walls. ^ In Engineering, 
linings are sometimes applied to prevent the 
radiation of heat from the surface of a cylinder 
or steam pipe. 

liinlEs (Swed. Idnk, a ring: 'Wedgwood), 
Short connecting pieces in a steam engine, with 
hearings at both ends, for transmitting motion 
from one rod, or lever, to another. The link 
motion is an ingenious contrivance for work- 
ing the slides, without a separate expansion 
gearing. 

liinneean System. [Botany.] 

Ziiuneeite. Native sulphide of cohalt, in 
which the cobalt is sometimes partly replaced 
by nickel or copper. It was first noticed in 
Sweden by Linnaeus, and named after him. 

Kiunet. The Fringilla cannabina of Lin- 
naeus. A small song bird allied to the gold- 
finch and siskin. It is often confused with the 
Redpole {Fringilla linand). 

Xiinseea. The seed of the flax plant, Linum 
usitatisnmvm. 

Xinsenerz or Xiinsen&upfer (Ger.). 
Native octahedral arseniate of copper. [Liro- 

OONITB.] 

Xilnt. A soft woolly material made by 
scraping old Imen by hand; it is also made by 
machinery. It is used in Surgery for dressing 
wounds and ulcers, either alone or spread with 
some ointment. 

Ijlntel (Fr. linteau). In Architecture, a 
horizontal piece of timber, or stone, inserted 
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over a door, window, or other opening, to dis- 
charge the Biiperincumhent weight. 

ULmim (Gr. kIvop). The genus of the Flax, 
the common Flax being L. usitatissimim. This 
is an annual with smooth erect slender stems, 
narrow pointed leaves, and blue flowers, and 
is largely cultivated for its fibre, which forms 
the linen of commerce. 

Flax has been grown for its fibre from the 
earliest times of which we have any record. 
The books of the Old Testament afford ample 
proof of its antiquity as a material for weaving 
doth ; and representations of its culture occur 
in ancient Egyptian pictures which have come 
down to us. The plant was cultivated by the 
early Homans; hut as their clothing was chiefly 
made of wool, it did not find much favour. 

In modem times the culture of Flax is widely 
spread in the northern hemisphere, extending 
from the tropics in India and Egypt to the 
northern parts of Europe. The principal pro- 
ducing country, from which we obtain the 
greater portion of our supply, is Eussia, flax 
being an important crop in the northern dis- 
tricts of that country ; but large importations 
are likewise received from Bel^um, Holland, 
Prussia, and other countries, in addition to 
which a considerable quantity is annually pro- 
duced in our own country, mainly, however, in 
the north of Ireland. 

The processes which flax undergoes before 
it reaches the hands of the spinney, vary in 
different places, but the general principle is 
the same in all, and although many new pro- 
cesses have been invented for shortening the 
time occupied by the various stages, none has 
yet entirely superseded the old modes. They 
may be said to consist of six operations: 
Eip]pling, or the removal of the seed cap- 
sules by drawing the stem through a kind of 
comb. Steeping or watering, the object of 
which is to facilitate the separation of the 
fibre firom the wood, and to get rid of the 
mucilage. To accomplish this, l£e flax-straw is 
tied in bundles and placed in ponds or rivers, 
where it is allowed to remain for a period of 
eight to twelve days, when it is taken out, and 
then undergoes grassing, the bundles being 
untied and the straw spread out evenly and 
regularly on pasture land, and frequently turned 
so as to expose both sides to be washed and 
bleached by exposure to the rain and sun. 
Then follows hreaTdng, by which operation the 
woody part of the stem is broken previous to 
scutching, which removes all the broken frag- 
ments left adhering after the last process. 
These two operations are generally effected by 
machinery, hut were formerly performed by 
hand labour. After scutching, flax finds its 
way into the market, but before bein^ used by 
the spinner it undergoes a sixth operation called 
Tackling, which removes all extraneous matter 
and completely separates and arranges the fihi- 
ments in parallel order. It consists in drawing 
the flax over sharp iron spikes arranged in a 
quincunx manner and inserted into oblong 
pieces of wood. 
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The seeds of the Flax plant, known as Lin- 
seed, are a commercial article of considerahle 
importance, for the supply of our oil-mills. 
The finest kind of linseed oil is the product 
of simple pressure, and is called cold draum ; 
but the ordinary kind is obtained by breaking 
up, beating, and re-pressing the mare or cake 
left after the last process. It is a non-drying 
oil ; but by boiUng with sugar of lead, red-lea^ 
or white vitriol, it is converted into a drying 
oil fit for the use of painters, by -whom it 
is most extensively employed. The cake^ is 
greatly valued by agriculturists for feeding 
purposes ; and in addition to that made in this 
country, large importations are received from 
abroad. [Flax.] 

Mr.Darwin has recently (JbwnzaZ oJlAnnaan 
Society, vii. 69) directed attention to the di- 
morphism which exists in the fl.ow6rs of Linmn, 
by which means they become functionally, 
though not structurally, unisexual. 

Xilon. Zeo (Linn.). The largest, most 
formidable, and most noble of the Carnivorous 
animals, though not the most typical of the 
genus Fclis, It is chiefly distinguished by the 
presence of a full-flowing mane in the male, 
and by a tufted tail and the disappearance of 
the feline markings in both sexes before they 
arrive at maturity j the colour then being a 
nearly uniform light fulvous brown, with mane 
inclining to blac!^ especially in the Central 
and South African races. The mane is 
scantier *and lighter coloured in the Asiatic 
t^n in the African Hons ; and there exists 
a maueless variety in. the eastern parts of 
Hindustan. [Fblis.] 

Lion. In Heraldry, a beast, of which the 
figure is very commonly borne as a charge. 
The attitudes in which the lion is represented 
are very various. [Eampant, Passant, Eb- 
GAHDANT, G-AjaDANT, COTJOHANT, SaLEENT, Sb- 
JANT.] A lion passant is termed, in French 
heraldic language, a leojpard', and hence the 
common notion that the Hons of England were 
substituted for leopards. 

£ion dA.nt. [Mtjbmblbon.] 

Sbloxi of Eng-land. A lion passant re- 
gardant or (being the bearing of England) is 
frequently thus termed in heraldry. 

Xiip (Lat. labium). A term applied to either 
of the two divisions of a monopetalous corolla, 
where one portion takes a direction upwards 
and the remainder a direction downwards, as 
in Lahiatcs. It is the same as LAUELLmi 
[which see]. 

Eiparls (Grr. XirrapSs, gliMening, from 
"hX-rcos, fat oU).^ The name of a genus of 
Lepidopterous insects; also applied by Pliny 
to a genus of fishes. In Botany, it is the 
name of a genus of plants of the Orchida- 
ceous order. 

Elpaiite. [Fluor Spar.] 

Xilparooele (Gr. \nrap6s, and a tu- 
mour). A fatty tumour. 

Xilplc E.cld (Gr. xlvos, fat). An acid 
formed by acting upon stearic and oleic add, 
by means of nitrie acid. 
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Upogrammatlc Works or Writings 

(Ghr. Keiirco, I omit, and ypdfipux, a letter). Com- 
positions in which a particular letter is omitted 
throughout. The ancients produced many in- 
genious trifles of this description. In the 
Odyssey of Tryphiodorus there was no A in 
the first book, no B in the second, and so on. 
There are other pieces of modern invention, 
such as the JPugna JPorcoruni, in which all the 
words begin with the letter P. Odes in Span- 
ish, containing only one of the vowels, are re- 
finements on the same invention. 

Upoma (Gr. xirros, fat). An encysted 
fatty tumour. 

Eiporua (Or. \firos). A soft fatty tumour. 

Uppitudo (Lat. from lippus, blear-eyed). 
The disease commonly called bleared eyes, con- 
sisting in a puriform exudation from the mar- 
gin of the eyeHds, which often, causes them to 
adhere together after sleep. 

Iilquatlon. [ELiauATioN.] 

3bl<Iuefactlon (Lat Hquefactio). The act 
of melting or of fusing. This term is also 
used synonymously with solution. 

Kiqueuril, (Fr.). This term is applied to a 
great variety of foreign compounded spirits. 
In France they are known as ratafias and 
crimes: they are generally alcoholic solutions 
or tincttires, sweetened and variously flavoured. 
The varieties of noyau are flavoured with 
russic acid and essential oil, derived from the 
itter almond, peach and apricot kernels, and 
similar sources. Maraschino is prepared in 
Dalmatia from a cherry called marasguin, which 
is bruised, fermented, and distilled ; its flavour 
is derived from the kernels of the fruit and 
some peculiar product of its fermentation, the 
alcohol being formed from its saccharine matter: 
the distilled product is afterwards sweetened, 
and sometimes coloured, Ouragoa is a tincture 
of orange berries and orange peel, cloves, and 
cinnamon, in old brandy, to which syrup is 
subsequently added. For colourless cmagoa the 
tincture is distilled, and the distillate afterwards 
sweetened. Kiimmel (a favourite German li- 
queur or schva'ps) is sweetened spirit of cara- 
way. Tea, coifee, and innumerable other sources 
of fiavotcr are resorted to. The celebrated 
wermuth, or creme d^absynihe, is an analogous 
preparation from wormwood. 

Xdq,uidamber. A balsam procured in 
Mexico and Louisiana from the stem of Liquid- 
amber styracifiua. 

XAqulds. In Grammar, the letters m, n, 
and r are so called. 

Xlquor Amnll. The liquid contained in 
the membrane enveloping the foetus of most 
mammiferous animals. It contains mucus, 
albumen, grape sugar, and the chlorides, sul- 
phates, and phosphates of sodium and potassium 
in aqueous solution. 

Eiquor of Cadet. Alcarsin or oaiide of 
cacodyl. A volatile and yery poisonous liquid 
formed on heating arsenions acid with acetate 
of potash. It has an extremely disagreeable 
odour, and its vapour is a powerful irritant to 
the eyes and nose. 
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Xiiquor Sangnainls. [Plasma.] 

Xiiquor SiUciim (Lat.). Liquor of flints. 
A solution of silicated potash, or soda. 

Jjiquorice (Gr. a plant witli 

a sweet root). The extract of the root of the 
Glycyrrhisa glabra^ or Ofilemal Liquorice: it 
is often called Spanish liquorice or Spanish 
juice, of which that stamped with the name 
Solazza, and imported in sticks or bars six or 
eight inches long, is considered the best. It is 
in common use as an emollient in catarrh and 
cough. The so-eaLed refimd liguorice, rolled 
into pipes or quills, is often much adulterated. 
[Glycybbhiza.] 

Urella. In Botany, a term used in de- 
scribing lichens, to denote a Hnear shield, with 
a channel along its jniddle, as found in Ops- 

Kiriodendrlne (Gr. \eipLov, a lily, and 
Siv^pov, a tree). A bitter crystallisable prin- 
ciple obtained from the bark of the root of the 
Liriodend/roTi TMvpifera, a handsome North 
American tree of the Magnoliaceous order. 

Xtiroconite (ftom Gr. \eip6s, pale, and kSvis, 
dust). A hydrated arseniate tff copper, occur- 
ring crystallised in obtuse rectangular pyra- 
mids of a sky-blue or verdigris-green colour in 
Cornwall, at Huels MultreU, Huel Gorland and 
Huel Unity, and also in Hungary. The name 
has reference to the paleness of the streak 
yielded 'by the mineral, compared with its 
natural colour. 

Xiissencepbala (Gr. MircTSs, smooth, and 
eyKHoKos, brain). The subclass of mammalia 
in which the corpus callosum is present, but 
connects cerebral hemispheres as little advanced 
in bulk or outward character as in the 1/yen- 
cephala ; the cerebrum leaves both the olfactory 
lobes and cerebellum exposed, and being com- 
monly smooth, or with few and simple con- 
volutions in a very small proportion of the 
largest members of the sub-class. It is com- 
posed of the orders Bbuta, Chbiboptbea, 
Insbotivoba, and Rodbntia [which see]. 

Xilst (derived by Mr. 'W'eagwood from the 
lists or hangings with which the tilting yards 
were hung, and so connected with Dutch lijsi^ 
Ital. liccia, lizza, Span, liza, Pr. lices, lisse). 
The enclosed field or ground wherein the 
'ancient knights held their jousts and tourna- 
ments. It was encircled with pales, barriers, 
or stakes. These were sometimes double, one 
for each cavalier, to prevent them from coming 
nearer each other than a spear’s length. Hence 
the expression to enter the lists is synonymous 
with engaging in contest. 

The term lists was also applied to the space 
between the exterior and interior line of de- 
fences in mediaeval fortifications. 

List. The name given to the border or 
selvage of a piece of doth, &c. 

Xilst, Civil. [Civil List.] 

Xilstel or Xdst. In Architecture, the same 
as fillet or annulet. 

Iilstenlng Galleries or Usteners. In 

Military Mining, the most advanced galleries 
of a system of countermines ; so called because 
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f 2 X)m them the defenders can hear any advancing 
mining parties of the besiegers. 

Ibisting. In ArcHtectore, tbe process of 
cutting off the sappy part of a board is called 
listing it. 

Xiltany (Gr. Airavefa, supplication). This 
term was appHed by the Eastern church in 
early^ ages to a special form of prayer which 
was introduced into the ritual, or used on par- 
ticular occasions. The term passed into the 
Western church, where the words rogatio and 
supplicatio had before been used in tbe same 
technical sense. It appears that some of the 
Eastern litanies contain the supplication to 
saints which forms a distinguishing feature of 
the Roman. The litany in the Book of Common 
Prayer of the Church of England is mostly 
tcanslated from the forms of the Western lita- 
nies previously used in this country, namely 
those of the breviaries of Salisbury and York. 
(Palmer’s Origines Liturgio<B, i. 264.) 

Uterary Property. [Copybight.] 

]Llteratl (Lat.). This word denotes, in 
general, learned men. In China such persons 
as are able to read and write tbeir own 
language, and also a particular sect, consisting 
chiefly of the most learned men of that country, 
axe called Juhiao, or learned. It is from the 
class of the literati that the Mandarins [which 
see] are alone capable of being selected. _ In 
this coxmtcy, the term is now applied chiefly 
to persons who are admitted into holy orders 
without having previously taken an academical 

literature (Lat.literse, letters). This word 
denotes, generally, the entire results of know- 
ledge ana fancy preserved in writing ; but, in 
the narrower use to which ordinary custom 
restricts it, we draw a distinction between 
literature and positive science, thus exempting 
from the province of the former one extensive 
branch of our studies. And, in a still more re- 
stricted sense, the word literature is sometimes 
used as synonymous 'with polite literature, or 
the Prendh bmes-lettres. 

The history of literature is a peculiar and 
distinct subject, comprising several subdivisions, 
such as histories of the literature of special 
ages or countries ; or histories of separate 
branches of literature, such as poetry. Por 
its complete execution it requires a union of 
bibliographical knowledge with critical acumen. 
ItshoSdgive the reader asujBfieient acquaintance 
with the titles, contents, and dates of remarkable 
books, and with the general biography of re- 
markable authors, together with a critical ap- 
preciation of the characters and value both of 
authors and books, and of the dependence, con- 
nection, and derivation of literature ; that is, the 
mode in which opinions, tast^ and style have 
been propagated or changed. This last, as it 
is the most difficult part of the subject, is also 
that of which the execution has been hitherto 
most imperfect. 

In the following brief notices of the principal 
works of general literary history which the 
student has it now in his power to consult, we 
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shall follow, in great measure, the criticisms 
of Hallam, in the Preface to Ms Introduction 
to the Literature of JSurope in the Fifteenth^ 
Siiote&nth, and Stventemth Centwries. The 
oldest work of this description (if such it can 
be -called) is that of Polydore Virgil, JDe In- 
ventorihus Rervm^ 1499. Conrad Gesner, who 
has been termed the father of literary history, 
published his Bibliotheca Universalis at Zuri^, 
1545-55. Notwithstanding these and a few 
other meagre^ attempts, Lord Bacon, says 
jEallam, was justified in denying that, up to 
his time, any real history of letters had been 
written. The next in order of time is Lambuc’s 
Brodromus Butorim Literarice, 1669 ; a work 
designed on a great plan, but scarcely begun. 
But Morhof ’s Bolyhistm' lAUrarius^ &st pub- 
Hahed in 1688, and much enlarged by subse- 
quent editors, is still found in every con- 
siderable library. Andr6s, a Spanish Jesuit, 
published his Origine, Brogrecso, e StatoAttuale 
dSogni Letteratma, from 1782 to 1799 ; a very- 
extensive, and, in some respects, valuable wor^ 
though without much display of taste, and no 
signs of genius. In the present century, no 
writers, except those of Germany, have at- 
tempted a field which has become of such enor- 
mous extent ; but Eichhom’s Lit&rary History^ 
in six volumes, 1805, 1811, appears to be now, 
on the whole, the most complete and valuable 
work of tMs kind extant. Washler’s Manual 
of Inierary Ristory^ in four volumes, appeared 
at Leipsig in 1883. 

But besides these general compendia, much 
assistance is to be derived from general bio- 
graphers. Of these the well-known dictionary 
of Bayle, first published in 1697, is the earliest 
of any value. That of Niceron, Mkmires pour 
sermr a VHistoire des Hommes illustres de la 
JRSpublique des Lettres, 43 vols. 12mo. 1733, 
1745, is extraordinarily copious, and useful in 
biographical details, but in other respects of 
no great value. The Biographie Universelle (of 
which the original edition was in 62 volumes, 
and a supplement is now in course of publi- 
cation which has reached the letter H) stands 
first among this class of works. Chalmers’s 
Biographical Dictionary scarcely deserves men- 
tion as a literary work; but its historical de- 
tails are sometimes minute and useful, though 
not unfrequently most so in the obscurest names. 

Of partial works on literary history some of 
the most remarkable and useful are ; 1. Ac- 
cording to subjects — History of Philosophy, 
Brueker, Buhle, Tennemann (abridged by Victor 
Cousin). To these we may add, brief as they 
are, the Introductory Essays of Stewart and 
Playfair to the Encyalopadia Britannica, Of 
Belles-lettres, gener^y, Bouterwek, 12 vols. 8vo. 
Poetry, Quadrio, Storia d'ogni Poesia ; a work 
of remarkable industry, though strangely de- 
fective in point of critical taste. 2. According 
to countries — German : the works of Menzel, 
Yilmar, and others- English: Oraik, Bisiory 
of the English Language and Idteraiu^e. 
Arnold, Manual of Englisn IMerature. Taine, 
Bistoirede la Inttbratwe Anglaise^ French: 
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Laharpe, Cours de Litteratwre Frangaise\ a 
performance of considerable, but in parts super- 
ficial and showy, talent. Italian : Tiraboschi, 
Storia della Letteratwra Italiana ; a work of 
extraordinary value, in wMch the Mstory of 
Italian Hteratnre has been traced, with the 
greatest care and the most elaborate research, 
l:om the earliest times down to the last cen- 
tury. It has been abridged, but with some 
original criticism, by Ginguen^, in his Bistoire 
lAtUraire de V Italic \ Corniani, ^eooli della 
Letteratwra Italiana dopo il suo risorgimento, 
1804, 1813. Sismondi’s lAtUrature du Midi 
de V Europe is most valuable, also, in its Italian 
chapters, although those on Spanish and Portu- 
guese literature touch on subjects less gene- 
rally known. In England, Warton’ s Bistory of 
Poetry contains much that bears on our general 
learning ; but leaves us about the accession of 
Elizabeth. 3. According to ages : The work of 
Hallam, which comprehends the literary history 
of Europe from 1400 to 1700, is almost uni- 
versal in its character. Its peculiar excellences 
are a philosophical spirit, manliness and can- 
doim of judgment, great honesty in the exe- 
cution, and a taste unusually cultivated and 
correct. 

XiitiUagrogiie (Gr. Kidaycoydsy bringing stones). 
Medicines supposed to have the power of ex- 
peUing calculous matter from the kidney or 
bladder. 

ICiltliargre* XiytUargyrum (Gr. KiBdpyvpos, 
from XiQos^ and &pyvpos, silver ; probably from 
its silvery appearance). Fused oxide of lead. 
[Lead.) 

^ Ijitbla (Gr. XtOews, of stone). The oxide of 
Hthium (LiO), an alkaJine substance, discovered 
in 1818 by M. Arfwedson in a mineral called 
pet^ite ; it has also been found in a few other 
lapideous bodies such as lepidolite and triphane. 
It is distinguished from potassa and soda by the 
difficult solubility of its carbonate ; from baryta, 
strontia, and lime, by the solubility of its sul- 
phate and oxMate ; and from magnesia by the 
alka - l i nity of its carbonate. It is the oxide of 
lithium ; the equivalent of which is 7, and that 
of Hthia 15. The salts of lithia impart a pecu- 
liar crimson-red colour to the flame. By spec- 
tral analysis traces of EtMa a;^pear to have been 
detected in sea- water, and in many mineral 
springs. 

Xiithla mica. [LEpmoniXE.] 

XiitMasis (Gx. from xf9oj). The disease of 
stone in the bladder or kidney. 

Xiithlo Aold (Gr. ’KiQos). The substance' 
generally termed uric add : it forms the com- 
monest variety of urinary calculus. [Ubio 
Acid; Cadcuxi.] 

XfitJiiiiTn (Gr. xiQos). This metal (repre- 
sented by the symbol Li and the equivalent 7) 
has been obtained by the electro-chemical 
decomposition of its chloride: it is white, 
softer than lead, fusible at 356®, and volatile 
at a full red heat ; it decomposes water. When 
heated in the air it burns with an intense white 
Hght, forming lithia. Lithium is the lightest 
known solid; its specific gravity being 0*639^ 
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so that it floats upon naphtha. Carbonate of 
lithia has been used in medicine as a lithon- 
triptic, in eases of uric sand and gravel; it 
dissolves uric acid somewhat more freely than 
the carbonate of potash or soda. [Lithia.] 
a^ithocliromatics (Qr. \i6os, and 
colour). A term applied to painting in oil upon 
stone, and taking impressions upon canvas. 

■ XiltbocoUa (Gr.). A cement for stone-work. 

Xiltbodeiidron (Gr.). Coral has been thus 
designated, from its frequent arborescent ap- 
pearance. 

U-tbodermis (Gr. AidtiSepjuor, wWh strong 
shin). A genus of Apodal Eehinoderms, in 
the system of Cuvier ; characterised by an oval 
body compressed posteriorly, of which the surface 
is covered with a layer of calcareous granules, 
which form an extremely indurated crust. 

Xiltbodomes (Gr. KiQo!56(ios, building with 
stone). This term is applied to those bivalves 
which are found in rocks and stones, inhabiting 
cavities, which they form for that purpose. 
A particular genua is called Lithodomus. 

Xiitbofelllc ilcid (Gr. A.fdo5, a stone, and 
Lat. fel, qall). A substance obtained by Gobel 
from a ;6ezoar stone. In 1844, Taylor made 
the curious discovery of the identity of the 
substance constituting the so-called Oriented 
Beeoars, which are probably the intestinal con- 
cretions of a species of antelope, with the acid 
called Mlagie CLcid, contained, along with tannic 
and gaJHc acids, in the gaU nut. 

Hjitbograpblc Stone (Gr.X^dor, andypei^fio, 
1 dff'aw). A limestone splitting into plates and 
slabs of moderate thickness, and having a suffi- 
ciently hard smooth and absorbent surface to be 
adapted for use for lithographic purposes. The 
best of such stones are from the upper oolites 
of Pappenheim and Solnhofen in the North of 
Bavaria. Very good stones are also obtained 
from the lias in many other parts of Europe, 
and some from beds of other geological periods. 
Xiltbograpby. [Enobaving.] 
liltbologrical (Gr. ’KiQos^s.'oA.X^yos). A term 
expressing the stony structure or character of 
a mineral mass. We speak of the lithologiccd 
character of a structure, as distinguished from 
its zoological character. 

abitbomarge (Gr. Xf0o5, and Lat. maxga, 
marl). Stone-marrow. A hydrous silicate of 
alumina of various colours, generally associated 
with magnesian minerals. The term has, how- 
ever, been applied by mineralogists to several 
substances, some of which are mere products 
of the decomposition of other minerals. 

Xiltbontrlpttcs (Gr. Alfios, andTpljSw, Irvh 
away). Remedies which are supposed to dissolve 
stone in the bladder, or which prevent the de- 
position of calculous matter in the urine. 

Xiitbontriptor. An instrument for break- 
ing calculi in the bladder, so as to reduce them 
to small particles which may admit of being 
passed along with the urine, and thus render 
the operation of lithotomy unnecessary. 

Xiitbopbagl (Gr. xiBos, and <pdy(», I eat). 
Molluscous animals which bore into stones. 
[LlTlIODOMES.] 
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XiltbopbyteB (Gr. Kidos, and 4>vr6v, a 
^lant). Polypes which have a stony axis ; as 
distinguished from the Keratophytes, or homy 
polypes. 

Utborsis (Gr. xidos, and llpvis, bird). A 
genus of vulturine birds, of which fossil 
specimens are found in the Eocene clay at 
Sheppey. 

3Ciitbotomy (Gr. Xidorojuia). The operation 
of cutting into the bladder for the removal of a 
stone. 

^itbotrity (Gr. \t6os, and Lat. tritus, part, 
of tero, I rub or wear away). The operation of 
breaking a stone in the bladder into small 
pieces capable of being voided by urine : it is 
effected by the introduction of instruments by 
the urethra, and under skilful management has 
in many instances successfully superseded the 
more formidable operation of lithotomy. 

a^itmie Acid. The chief constituent of the 
ordinary litmus of commerce. 

Xiitmus. A blue pigment obtained from 
various lichens, among which species of Roccella, 
Lecanora, and Vari^aria have been especially 
resorted to; it is often osHWedLiurnsol, andyielda 
the dye called archil. Paper tinged blue by 
litmus is reddened by the feeblest acids, and 
hence is used as a test of the presence of acids ; 
and litmus ^paper which has been reddened by 
an acid has its blue colour restored by an alkali. 
Distinct colouring substances have been ob- 
tained from litmus, such as lecanorine, orcine, 
erythrine, &e. [Lichen.] 

Xiitotes (Or. \ir6'rns, from Xvr6s, In 

Rhetoric, a figure, according to the Greek and 
Latin rhetoricians, in which an affirmative is 
expressed by the negative of the contrary ; it is, 
therefore, a species of irony in the ancient sense 
of the word [Irony], in which less is expressed 
than what is intended to be conveyed to the 
mind of the reader or hearer. Thus, ‘ a citizen 
of no mean city ’ means ' of an illustrious city.* 
It is a figure constantly employed to soften 
what might otherwise appear obnoxious in self- 
commendation. 

Utre. The Erench standard measure of 
capacity in the decimal system. The litre is a 
cubic decimetre ; that is, a cube, each of the 
sides of which are 3*937 English inches: it 
contains 61*027 English cubic inches. Pour 
and a half litres are a dose approach to the 
English imperial gallon. 

Xiittorlna (Lat. littns, the secLshore). A 
genus of Peetinibranchiate Molluscs of the tribG 
T^ochoida ; characterised by its thick shell, of 
which the aperture presents a small angle, and 
is without a ridge. The common periwiuMe of 
our coasts {Tu^o littoreus, Linn.) is a species 
of this genus. 

ULtur^ (Gr. Xeirovpyla). At Athens, cer- 
tain public services, performed by the wealthier 
citizens, were called Liturgies. Among the 
ordinary liturgies were the Choregia, Lampa- 
dephoria, Hestiasis, &e.; the extraordinary 
liturgy was the Trierarclria, or the duty of 
j equipping and manning ships for the Athenian 
[ fleet. In later times these services, when too 
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expeMive for one citizen, -were performed b; I and which is an asymptote to the spiral. The 
two, whose partnership was termed ^wrsXela I polar equation is obviously ^d=a\ It has a 
the members in these partnerships for cou' point of inflexion 
tributing ships was much larger; and sud at A correspond- 
soeieties were also called Symmorise. On th< ing to the valiim 
mismanagement of this service, and the reform! _ OA = o \/2, 
proposed by Demosthenes, see his oration D For the properties 
Corond. It is fcom this term that the Englisl of the lituus, see 
Lituegt, in its ecclesiastical meaning, has been Varignon, M^. 
derived; the sense having been contracted flpom j_cad. Paris 1704 ; Cotes, Edrmoma Mensura- 
pubHc ministry or service in general to thr p. 86 ; Peacock’s Examples in the J)if, 
ceremonies of religious worship. and Integral Calmlus, p. 183 &e. 

Litttegy. The ritual according to which th itiver (A-Sax. hfere, Ger. leber). The vis- 
religious sei^ces of a church are performs c^g in ■w’hich bile is secreted. It is situated in 
In the writings of the ancients the name is the right hypochondriac region under the dia- 
restricted to the service of the •Eucharist, whiet phragm; and in the human body is divided 
afterwards came to be distinguished in th« into two lobes, of which the right lobe is the 
Western church by the term missa, or mass. largest. There is between them a pm a l Tftr lobu- 

There still exist in. Greel^ Latin, and som^ igj process, called the Lobulits Bpigelii. The 
Oriental languages, various rituals according t ultimate arrangement of the different blood- 
•which the Eucharist was celebrated in very earl; vessels of the liver is very peculiar. It has 
ages. Some have supjposed that aH these ma; been ably investigated by Mr, Kiernan, by whom 
be referred to one original liturgy, which ma] it is described in the Phil, Prans. 
hare been universally adopted in the primitir urer of Antimony. A compound of the 
church. Palmer {Antiq. toI. h p, 8 ) conceive oxide and sulphide of antimony. The h^ar 
that the number of original liturgies may bt antimonii of old pharmaceutical chemistry, 
reduced to four, but not lower. These he en- Xiirer Ore of IMCercury. Hepatio ore. A 
titles the great Oriental liturgy, the Alexandrian bituminous Cinnabar, or sulphide of mercury, 
the Boman, and the GaUican ; each of which from Idria in Camiola. 



was extensively used from the apostolic age in 
the quarters from which he assigns them their 
names, and became the parents of many other 
rituals, such as were used, with many variations, 
in the diflferent patriarchates of the empire. 

The earliest j^eriod at which any litui^cal 
forms were consi^ed to writmg is the end of 
the third or beginning of the fourth century ; 
at least the htui^ called of St. Basil can be 
traced as high as the latter period. This prac- 
tice, also, seems frequently to have been applied 
only to certain parts of the service. We find, 
therefore, great differences in the MSS. which 
now exist ; and it becomes very difficult to as- 
certain what the contents of the primitive 
rituals were, and to trace the periods at which 
many rites and ceremonies have been introduced 
into the service. 

^ The liturgy of the church of England is a 
liturgy in the wider and more usual acceptation 
of the term, comprehending the whole of the 
various services used on ordmary and extraordi- 
npy occasions throughout the year. Por the 
history of this see Common Praybe. 

Bee also Assemanni, Codes lAturgicus ; Mura- 
tori, ‘lAturgia Bomana Vetus ; Breffis CoUeetion 
of lAturgies ; Palmer’s Origins lAturgioeB\ 
Haskell’s Monwmnta BitudUa Anglioana. 

Kituus (Lat.), Among the Eomans, a 
croeked staff, resembling a crozier, used by the 
augurs in quartering the heavens. The origin 
of the word is uncertain. 

Litutjs. In G-eometry, the name given by 
Cotes to a spiral, of wAich the characteristic 
property is that the squares of the radii 
vectores are reciprocally proportional to the 
angles which they respectively make with 
u certain straight line OX given in position, 
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Driver of Sulpbur. Fused tersulphuret of 
potassium : so called from its liver colour. 

a^ivery (Fr. livr^e), A word derived, pro- 
»ahly, from the clothes deUv&red by masters to 
their servants, in which sense it stiU continues 
to be used. At tournaments the cavaliers used 
to distinguish themselves by wearing the livery 
or bad^e of their mistresses; and persons of 
distinction formerly gave liveries to persons 
unconnected with their own household or family, 
to engage them in their quarrels for the time 
being. The liverymen of London are a number 
of men belonging to the freemen of the ninety- 
one companies, which embrace the different 
iarades of the metropolis; and are so called be- 
cause they are entitled to wear the livery of 
their respective companies. By this body are 
elected the common councilmen, sheriffs, alder- 
men, and some other superior officers of. the 
city ; and, down to the passing of the Beform 
Bill in 1832, they had tihe exclusive privilege 
of voting at the election of members of paxlm- 
ment. 

Xilvery of Seisin. In Law, a delivery of 
possession in lands, tenements, and heredita' 
ments, to one that has a right to the same ; a 
ceremony at common law used in the convey- 
ance of lands, whereby an estate of freehold 
-)a3ses by feoffment. [Fbofkment.] 

Xiivingr Force or Vis Viva (Lat). In 
Mechanics, the product of -the mass of a particle 
into the square of its velocity. [Foece.] 

Xilvre (Fr. ; Lat libra, a pound). An 
ancient French coin, which appears as early as 
810 A.D. It was at first divided into twenty 
oUdi^ and afterwards into twenty At the 
■Vench revolution the/mwc was substituted for 
He livre. 



LIXIVIUM 

Xitxlirlum (Lat lye). A term employed by 
the old chemists to signify an alkaline ley or 
solution. 

Xilzard. [Lacerta.] 

Uandeilo Flairs. A group of hard dark- 
coloured sandy or gritty beds^ readily splitting 
into flag-stones. This group is of considerable 
local importance, and belongs to the Silurian 
series deTcloped in South Wales. The flags lie 
near the top of the lower division of the Silu- 
rian rocks, as recognised by Sir R. Murchison, 
passing into the lower subdivision of the Cara- 
doc sandstone, part of which is Upper Silurian. 
The Llandeilo flags are rich in fossils, grayto- 
lites being especially abundant in them. They 
also contain valuable metalliferous veins in 
Shropshire. They are represented in France 
by the slates of lingers, and in America hy the 
Utica slates. It is chiefly in Wales that they ex- 
hibit that fissile character which has given them 
the name of flags. They afford many stones use- 
ful for paving and oth^ economic purposes. 

Uanos (Lat. planus, level). Tropical plains, 
continuations northward of the forest pladns 
of the Amazons. [Silvas.] Their area is about 
360,000 square miles, and the whole are desti- 
tute of trees. They consist of low table-lands, 
nearly barren for the most part, sloping at first, 
and then ranging at a dead level between the 
Amazons and the Oaribhean Sea. These are 
called the Llanos altos. The larger plains are 
lower, but also nearly barren, the soil being, sand 
over calcareous rock without rocks or pebbles. 
Although without cultivation, g:^ses and a few 
bushes cover parts of these plains. 

Kloyd’s Ust. A well-known periodical 
publication, which contains a full account of 
shipping intelligence. It derives its name 
from Lloyd’s coffee-house, so long celebrated 
as the resort of all classes connected either with 
the mercantile or shipping interest; and its 
importance in supplying full, trustworthy, and 
early maritime information cannot be easily 
overrated. It has been in existence since 1716. 
lioao&u [ConiTis.] 

lk»ad-Iine. In designing a ship, the load- 
line is the supposed line of deepest immersion 
when she is ftilly laden. Vessels are usually so , 
built that the immersion shall be deeper aft than j 
forward. i 

loadstone* [Lodestoitr.] 

Xioam (A.-Sax. lam, Q-er. leim, clay). A 
variety of clay in which there is sufficient sand 
and Innestone to render it loose in texture and 
well adapted "to such crops as require a soil 
in which they can readily expand and assume 
their natural dimensions. The quantity of silica 
which clays are capable of holding mixed up 
with them without losing their peculiar charac- 
teristics is very large, amounting in some cases 
to nearly ninety per cent, of the whole soil. 

Aoamy Soil. In the language of practical 
agriculturists and gardeners, is one in which 
clay exists : it is called heavy or light, as the 
day may be more or less abxmdant ; and sandy, 
^velly, or calcareous, as' these earths pre- 
dominate respectively in the composition. In 
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general, loamy soils are more fertile than sand 
or dialk ; but the fertility of any soil is always 
to a certain extent relative to the nature of the 
subsoil, and to the local climate. 

Idoan. In Finance, a term employed to 
designate such advances for the purposes of 
national administration as are demanded hy 
temporary exigencies. In the middle ages, 
when public credit was low, and the method of 
joint action familiar to modem capitalists, for 
the purpose of contributing to the necessities 
of government by voluntary subscription, was 
unknown, violent means were resorted to in 
order to meet any emergency ; though in gene- 
ral the compulsory contribution was coupled 
•with a delusive promise of repayment. Borrow- 
ing was a frequent expedient of government 
before the- Revolution ; but no effectual guaran- 
tee for the liquidation of the principal sum 
borrowed, or for the punctual payment of 
interest on advances, was given till after the 
settlement of 1688. Since this time, however, 
it has been found essential to the security of 
government, that trustworthy pledges for the 
guarantee of public debts should be afforded to 
lendCTs; and one by one European and other 
civilised communities have entered into obli- 
^tions intended to secure public credit, and 
have been constrained more or less exactly to 
keep such obligations. 

In general, loans are negotiated by indi- 
■viduals or banking houses, who contract to 
supply the borrowing government -with the 
sum required, either in a variable quantity of 
money, but a fixed quantity of stock, or in a 
fixed sum of money at a varying rate of inte- 
rest The former is the method which has 
generally been adopted in this country ; the 
finance minister advertising for tenders of so 
many milHoins of stock, and trusting that the 
competition of capitalists will raise the per- 
centage paid for the stock to the highest rate 
which the money market will permit. Hence 
a large portion of the national debt of the 
United Kingdom is in effect factitious, the 
nation not having received much more than 
three-fifths- of the sum which is taken as the 
existing indebtedness of the community to its 
public creditor. The question, indeed, whether 
this method of borrowing is ultimately advan- 
tageous or the contrary, is still matter of de- 
bate ; it being urged:, on the one side, that the 
extinction of debt is rendered more difficult by 
the creation of so large an acmotmt of factitious 
obligations ; and on the other, that the terms 
on which the loan is procured are always more 
favourable when therateof interest isiavariable, 
and the stock therefore uniformly negotiable. 

In most other countries, loans have been 
effected at variable rates of interest. Such a 
method has this advantage, that when public 
credit is high, and capital abundant, it is 
possible to lower the rate of interest on loans 
already effected, hy offering' the public creditor 
the choice of repayment, or as an alternative 
a diminished percentage on his capital. Large 
amounts of stock in this .country have, at 
C C 



LOASAOEiE 

different periods, iDeen virtually extinguished 
by the possibility which has sometimes occurred 
of offering lower terms to the piiblic creditor in 
consequence of the price of the stock having 
risen above par. In short, the government has 
been enabled to do that which a mortgagor 
does who, taking advantage of a low rate of 
interest, extinguishes one mortgage, and creates 
another on more favourable terms. 

The government of this country has from 
time to time negotiated loans on the latter 
method. Its first loans were all of such a nature, 
the other system having been adopted after the 
consolidation of the various three per cent, 
stocks in 1752. Still, though the greater part 
of the sum borrowed was funded in perpetual 
annuities at three per cent, (called, by an 
abbreviation of the term used in the Act of 
1752, consols), other portions were created in 
other stocks. For instance, in a loan negotiated 
in 1794, the lender of 100^., in addition to lOOZ. 
stock in consolidated annuities, received 25^. 
four per cents, and an annuity of 1 15. 5d. for 
66^ years. The ‘ loyalty loan ’ of 1797 was nego- 
tiated in a five per cent, stock. It rarely happens 
of course, that the lender can, in case of bad 
faith on the part of governments, use any means 
in order to compel payment ; hut the police of 
the Stock Exchange exercises a powerful control 
over a dishonest administration, by excluding, 
in the case of fraud or repudiation, all the 
transactions of the offending government from 
the open money market. [Na.tional Debt.] 

Xioasaoefe (Loasa, one of the genera). A 
natural order of epigyuous Exogens belonging 
to the Oactal alliance, found chiefly in the tem- 
perate regions of America, and distinguished 
by their distinct petals and sepals, their scat- 
tered stamens, their confluent pendulous ovules, 
and albuminous seeds. The principal genus. 
Loasa, consists of stinging herbs. 

Xobate (Gr. a lobe). A term applied 

by Linnaeus to the feet of those birds, as the 
grebe, which were furnished at their sides with 
broad-lobed membranes. 

Xobby. In a ship, a small cabin adjoining 
the bread-room, and appropriated to the use of 
the surgeon. 

Xobellaceae (Lobelia, one of the genera) 
A natural order of epigyuous Exogens of the 
Campanal alliance, especially distinguished by 
its valvate irregular corolla, its syngeuesious 
anthers, its stigma being surrounded by hairs, 
and its two or more celled o vaiy. They are mostly 
herbs or subshrubs, abounding in various parts 
of the world, in tropical or subtropical climates, 
and include the important genus Lobelia, many 
species of which have acrid properties, and 
are also used in medicine. One of them, 
L, inftata, a North American species, called 
Indian Tobacco, is a powerful narcotic poison. 
Its leaves have been used in medicine as an 
expectorant and emetic. They are said to 
quiet the action of the heart and relax the 
muscles, and to be of great use in allaying 
the paroxysms of spasmodic asthma, and as 
a relaxant in hooping-cough. 


LOOK 

Xobeline. A peculiar acrid oil, contained, 
along with Lobelic add, in the leaves of the 
Lohdia injlata. 

Xoboite. A magnesian variety of Idoerase 
from Gokum in Finland. 

XobBter. A weU-known Crustacean, the 
PalinuTus vulgaris of Cuvier. Several species 
are used as food on the Continent, but the 
Norway Lobster is the only important one 
brought to the British market. The peculiar 
colouring matter of the shell changes from 
black to red when immersed in boiling water. 

Xocal Problem. In Geometry, a problem 
in which the number of given conditions being 
insufidcient to determine the position of a point, 
but stilly sufficient to prevent this position 
from being perfectly arbitrary, the curve or 
surface is required upon which the point must 
be situated. Thus, ‘to find all points equi- 
distant from two given fixed points,’ is a local 
problem. The right line which bisects, and is 
perpendicular to the line j'oining the given 
points, contains all the points required, and 
constitutes the solution of the problem. [De- 

TERMINA.TB PeOBLEM.] 

Xocative Case. In Grammar, the case 
expressive of locality. Such a case existed 
originally in all the Aryan languages ; hut in 
the later dialectical formations it has been con- 
fused witli other case^ owing to the similarity 
of the suffix by means of which it was con- 
structed. This suffix in Sanscrit, which re- 
tained the case in all numbers, is i\ and it 
was manifestly the same in Greek and Latin, 
Thus, when our ordinary grammars tell us 
that in the phrase, ‘Eomse vixit,’ hs livid at 
Mome, Eomse is in the genitive case, they fall 
into the great error of confusing the genitive 
case with the locative Eoma-i =» Eomse. Hence 
arises that most confusing and mischievous of 
grammatical rules, which tells the learner that 
position at a place is in Latin to he expressed 
by the genitive singular of the first and second 
declensions of nouns, hut by the dative or 
ablative case of the singular number with 
nouns of the third declension, or of the plural 
number of the first. Instead of this rule, which 
has neither rhyme nor reason to recommend 
it, all that is to be said is that these so- 
called genitives and ablatives are really the old 
locative case, as may be seen by comparing 
Eoma-i = Eomse, Abyd-i, Carthagin-e, Athen- 
is, with ^rraprf}, iZaKafjuv-i, *ABi)va-i 5 , &c. It 
was only in later Latin that the locative as- 
sumed the same form with the" genitive, the 
original termination of the latter in the first 
declension being in -as, as shown by the form 
‘pater-familias’;^ and, indeed, the idea of any 
genitive at all is seemingly of later growth, 
eveiything that is abstract in language having 
been originally concrete. (Max Muller, Lectures 
on Language, first series, vi.) 

Xocb. The Scotch term for Lake [which 
see]. [Lough.] 

Xocbaber Axe. [Battle-axe.^ 

Xocb (A.-Sax. loc). An instrument com- 
posed of springs and bolts, -used for the fasten- 
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ing of doors, drawers, chests, &c. A good 
lock is a masterpiece of smith’s work, and re- 
quires much delicacy and art in contriving and 
varying the wards, bolts, springs, and other 
parts of which it is composed, so as to adjust 
them to the places where they are serviceable, 
and to the various occasions of their use. The 
structure of locks is so varied, and the number 
of inventions of different sorts so extended, 
that we cannot attempt to enumerate them. 
Those placed upon outer doors are called stools- 
loci^s; those on chamber doors are called 
spring-lochs ; such as are hidden in the thick- 
ness of the doors to which they are applied 
are called mortice-lochs \ and those that are 
applied upon the outside of the doors are 
called iron rirplochs. ^ The padlock is too well 
known to require description. "We here add the 
conditions which, according to Mr. Nicholson, 
appear necessary in a lock of the most perfect 
kind: 1. That certain parts of the lock should 
be variable in position through a great number 
of combinations, one only of which should allow 
the lock to be opened or shut ; 2. That this last- 
mentioned combination should be variable at the 
pleasure of the possessor; 3. That it should 
not be possible, after the lock is closed and the 
combination disturbed, for anyone, not even 
the maker of the lock, to discover by any exa- 
mination what may be the proper situation of 
the parts required to open the lock ; 4. That 
trials of this kind should not be capable of 
injuring the lock; 5. That it should absolutely 
require no key, and be as easily opened in the 
dark as in the light; 6. That the opening 
and shutting be done as easily, and by a pro- 
cess as sim;^e, as a common lock, either with 
or without a key, as may be desired ; 7. That 
the keyhole be defended, concealed, or inac- 
cessible ; 8. That the key may be used by a 
stranger without his knowing, or being able to 
discover, the adopted combination ; 9. That 
the key be capable of adjustment to aE the 
variations of the lock, and yet be simple ; 10. 
That the lock should not be liable to be taken 
off and examined, whether the receptacle be 
open or shut, except by one who knows the 
adopted combination. These considerations 
involve a mechanical problem of great 'diffi- 
culty; but much towards its accomplishment 
has been effected in various inventions by 
Bramah, Chubb, Taylor, Hobbs, &c. The 
Homans seem to have known the use of tum- 
blers in their locks, if we may judge from the 
specimens from Pompeii. 

Lock, That part of a musket or fowling- 
piece which has to do with the ignition of the 
charge by percussion. 

Look. In internal Navigation, the part of 
a canal included between two floodgates, by 
means of which a vessel is transferred from a 
higher to a lower level, or from a lower to a 
' higher. It' is also applied to the contrivance 
by which vessels are maintained at the level 
of high ‘tides in harbours exposed to variations 
of level. [Canal.] 

Xiockers. On Shipboard, compartments of 
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the hold for the stowage of chain cables and 
solid shot. They are centred round the foot of 
the mainmast; that position for these weighty 
objects being found to give the easiest motion 
to the ship as she pitches in a head sea. 

liocltjavir. [Tetanus.] 

Xiocomotion (Lat. locus, aplaee^ ant] motio, 
a moving). Such motion as is attended by 
change of place in the body which moves, in 
contradistinction to motions which a body may 
have which is stationaiy. Thus a clock, a mill, 
a lathe moves ; but as no change of place of 
the machine is produced, such motion is not 
locomotion. A steam engine which being fixed 
in its position impels other bodies, is a station- 
ary engine ; but one which travels with the bodies 
which it drives is called a locomotive engine. 

Xiocomotive XSngrine. Any engine which, 
being employed to draw loads in transport 
overland, travels with the load which it draws. 

Since the improvement and extension of iron 
railways, this term has been exclusively applied 
to the steam engines by which loads are drawn 
upon themt. Although, strictly speaking, the 
steam engine bjr which a ship is propelled is a 
locomotive engine, it is not usual to apply that 
term to it; such an engine being called a marine 
engine. [Steam Engine.] The term locomotive 
engine must, therefore, as at present used, be 
understood to express the travelling steam en- 
gine by which trains are drawn on railways. 

History of the Locomotive Engine , — The first 
practical application of the steam engine as a 
locomotive power took* place in 1804, on a rail- 
road at Merthyr Tydvil, in South Wales. The 
engine was constructed by Messrs. Trevithick 
and Vivian, under a patent obtained by them 
two years previously. This engine, in several re- 
spects, resembled in its form and structure those 
which have been since used for a like purpose. 

The early projectors of locomotive engines 
were all impressed with a notion that tihe ad- 
hesion of the driving wheels to the rails must 
be insufficient to enable the power applied to 
these wheels to give progressive motion to the 
carriage ; and, without thinking it necessaj^' to 
ascertain by actual experiment whether such 
were really the case or not, they expended 
much ingenuity and capital in devising means 
for overcoming this difficulty, which, after all, 
turned out to be merely imaginary. Engineers 
were, in fact, impressed with a notion that if 
any power compelled the wheels to revolve, 
they would merely slip upon the rails, and that 
the carriage or engine would remain stationary. 
To provide against this, Messrs. Trevithick and 
Vivian proposed to make the external rims of the 
wheels intended for common roads rough and 
uneven, by surrounding them with projecting 
heads of nails or bolts, or by cutting transverse 
grooves in them. Seven years afterwards Mr. 
Blenkinsop, of Leeds, obtained a patent for a 
method of surmounting this ima^nary difficulty 
by the substitution of a rack raE for the ordi- 
nary smooth rail, and constructing teeth on 
the driving wheels to work in the teeth of this 
rack. Various other ingenious contrivances 
c 0 2 
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were subsequently produced for the same pur- 
pose until about the year 1814, when expe- 
rience at length forced upon engineers the 
knowledge of the fact, that the adhesion of the 
tires of the wheels with the rails was amply 
sufficient to propel the engine, even when draw- 
ing a great load after it. 

The next stimulus which the progress of this 
invention received arose fcom the project of 
constructing a railway between Liverpool and 
Manchester, for the purposes of a general 
traffic. When this project was undertaken, it 
was not decided what moving power was most 
eligible — whether horse power, stationary 
steam engines, or locomotive engines ; but the 
first, for -many obvious reasons, was soon re- 
jected, in favour of one or other of the last two, 
and after an elaborate enquiry the decision o 
the directors was given in favour of loeomotivt 
power. Prizes were therefore proposed to be 
given, under certain stipulations, to those who 
would construct the most effective loeomotiw 
engines for the purposes of the road. 

This proposal produced, as was anticipated, 
much competition ; and the spirit of emulation 
being roused, a trial was appointed, which took 
place on the railway in October 1829. Engines 
of several forms were produced ; and the prize 
was awarded to one, called the Rocket, con- 
structed by Mr. Pobert Stephenson, the son of 
Mr. G-eorge Stephenson, the engineer of the rail- 
way. (Jeaffreson and Pole, Life of Robert Rte- 
^henson.) In the first trial, this engine attained 
the then astonishing speed of twenty-nine miles 
an hour; and when, unhappily, at the cere- 
mony of the opening of the railway, the acci- 
dent occurred which deprived the country of 
Mx. Huskisson, his wounded body was con- 
veyed, bj the same engine, a distance of about 
fifteen miles m twenty-five minutes, being at 
the rate of thirty-six miles an hour. This en- 
gine, which involved in its construction all those 
mechanical arrangements to which the extra- 
I'ig. 1. 
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ordinaiy speed and power of the locomotive 
engine of the present day are due, is repre- 
sented in elevation in fig, 1 ; and a cross sec- 
tion of the boiler and furnace is represented 
in fig, 2, ^ It is supported on four wheels, the 
weight being principally thrown on the larger 
pair worked by the engine. The boiler is a 
cylinder 6 feet long, having the chimney at 
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one end, and the fire box B at the other. This 
box is surrounded with a hollow casing, which 
communicates with the bot- 
tom of the boiler by a tube 
0, and with the top by a 
tube L. The water in the 
boiler, therefore, flows into 
the casing, and fills it to the 
same level as that which it 
has in the boiler. "When the 
engine is at work, the boiler 
is kept about half filled with 
water, and, consequently, the easing round the 
furnace is completely filled. Steam is abun- 
dantly generated in this casing, exposed as it 
is on every side to the radiant neat of the &e ; 
this steam rises in bubbles, and passes through 
the tube D into the boiler. The lower part of 
the boiler is traversed by a number of copper 
tubes, the ends of which appear in fig. 2. The 
flame and heated air proceeding from the burn- 
ing fuel pass through these tubes, and, after tra- 
versing the whole length of the boiler, escape 
into the chimney, imparting, on their passage, 
heat to the water in the boiler. The necessary 
draught through the furnace is maintained by 
causing the cylinders to discharge the waste 
steam into a pipe, which is presented up the 
chimney, and is called the blast pipe. There are 
two cylinders_ placed outside the engine, on 
either side of it, as represented in fig. 1; these 
are placed in a diagonal position, and their rods 
move in guides ; the end of the piston rod is 
connected with one of the spokes of the wheels 
by a connecting rod, and the piston, as it is 
driven by the steam in each direction in the 
cylinder, causes the wheels to revolve. 

The circumstances in this mechanical ar- 
rangement, on which the rapid production of 
steam depends, are twofold; first, the exten- 
sive surface exposed to the radiant heat of the 
fire, by the casing surrounding the fixe box, and 
by the tubes, twenty-five in number and only 
three inches in diameter, by which the flame 
and heated air are conducted through the 
boiler from the fire box to the chimney ; 
secondly, by the powerful draught maintained 
in the furaace by the current of steam con- 
stantly (rischarged u^ the chimney. It has 
been mainly by bringing these principles more 
f^y into operation, that all the improvements 
since made in the locomotive engine have been 
effected. 

Having thus briefly sketdhed the history of 
the locomotive engine, we will now give a 
description of such a machine in one of its most 
common forms. 

D^oription of the Locomotive Engine. — A. 
lon^tudinal vertical section of a locomotive 
engin e is represented in fig. 3 ; and a plan of the 
working machinery, including the cylinders, 
pistons, eccentrics, &e., which are under the 
boiler, and ^ by the operation of which the 
engine is driven, is represented in fig. 4. 

The boiler, as has been explained in the 
engines already described, is a cylinder placed 
upon its side; the fire box consists of two 
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casings of metal, one mtliin tlie other, bolted 
together by stays, represented at )e\ the fire 
grate is represented at L. The fire door is 

Kg. 3. 

w 



represented at opening upon the platform, 
where the engineer stands. It will be per- 
ceived in the section fig. 3, as well as in the 



plan fig. 4, that the fibre box is on every side 
surrounded by the water contained between the 
two casings, me level of the water in the boiler 
being above the roof of the fire box. The tubes 
by which the flame, and the products of com- 
bustion, are drawn from the fire box into the 
smoke box, are rei)resented at B, fig. 3. The 
smoke box containing the cylinders and blast 
pipe, and supporting the chimney, is repre- 
sented at F. In the engine from which this 
drawing was taken, the boiler is a cylinder 7 ^ 
feet long and 3-^ feet diameter: it is clothed with 
a easing of wood, represented at a, and bound 
round by iron hoops screwed together at the bot- 
tom, Wood being a slow conductor of heat this 
covering has the effect of keeping the boiler 
warm and checking the condensation of steam. 

The external casing of the fire ho^ BB, is 
nearly square in its plan, as seen in fig. 4, 
being 4 feet wide, and 3 feet 7^ inches long ; 
it is constructed of wrought-iron plates, and 
descends two feet below the boiler, as seen 
in fig. 3 ; tbe top being semi-cylindrical, of a 
diameter greater than that of the boiler, and 
concentrical with it The inner easing, TcTc^ fig. 
4, is similar in shape to the external ; hut it is 
lower, and flat at the roof, as seen in fig. 3. 
The space between the two casings is from 3 to 
4 inches in width. This internal fire box is 
made of copper plates. 

As the top of the fire box would be liable to 
be destroyed by the action of the fire if the 
level of the water in the boiler were suffered to 
fall below it, so as to leave it uncovered, a 
leaden plug m is inserted in it, which would 
melt out before the copper would become inju- 
riously heated, and the steam rushing out at 
the aperture would cause the fire to be extin- 
guished. The tubes E, which serve to conduct 
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I the flame through the boiler to the smoke box, 
are made of the best rolled brass, /^th of an 
jineh thick, and If of an inch in external 
diameter; they are 124 in number, and the 
distance between tube and tube is f of an inch. 
The tubes act as stays, connecting the ends of 
the boiler to strengthen them; hut besides 
these there are rods of wrought iron, repre- 
sented at 0 , fig. 3, which extend from end to 
end of the boSer, above the roof of the fire 
box. The smoke box F, containing the cylin- 
ders, steam pipe, and blast pipe, is 4 feet wide, 
and 2 feet long ; it is formed of wrought-iron 
plates, riveted in the same manner as those of 
the fire box. From the top of the smoke box, 
which, like the fire box, is semi-cylindrical, 
rises the chimney G, 15 inches diameter, made 
of |-inch iron plates, riveted and bound roimd 
by hoops. Near the bottom of the smoke box 
the working cylinders are placed side by side, 
in a horizontal position, with the slide valves 
upwards, as seen in fig. 4. 

At the top of the external fire box, fig. 3, a 
circular aperture is formed 15 inches in dia- 
meter; and upon this aperture is placed the 
steam dome, T, 2 feet in height, and secured to 
the aperture by nuts. The steam dome is 
made of brass nearly half an inch thick. A 
funnel-shaped tube d, with its wide end up- 
wards, is flanged upon the side of the great 
steam pipe S, and is carried upwards so that 
its mouth is near the top of the steam dome T. 
In order to pass into the steam pipe S, the 
steam which fills the upper part of the boiler 
A must ascend into the steam dome and enter 
the funnel as indicated by the bent arrow in 
fig. 3. This arrangement prevents, in a great 
degree, the effect of jpriniing^ by which word ‘is 
expressed technically the spra^y of water which 
rises from the water of the boiler, and is mixed 
with steam in the upper part of it: as the 
steam ascends into the steam dome this spray 
falls hack, and nothing but pure steam enters 
the flinnel d. The wider part of the great 
steam pipe S is flanged, and screwed at the 
hinder end to a corresponding aperture in 
the hack of the fire box, where the engineer 
stands ; this opening is covered by a circular 
plate, secured by screws, having a stuffiug 
box in its centre, of the kind used for the 
piston rods of steam cylinders. Through this 
stiiffing box the spindle or rod of of the 
regulator passes ; and to its end is attached a 
winch h, by which the spindle d! is capable of 
being turned. To the other end of this spindle 
at e is attached a plate, which moves upon 
apertures formed in the cover of the end of the 
great steam pipe S; so that, by turning the 
winch h more or less, this plate e may be 
removed more or less from over the openings ; 
and thus the steam may be allowed to enter 
the steam pipe S from the steam dome T in 
greater or less quantity, or may he shut off 
altogether. The steam pipe S being enclosed 
within the boiler, is maintained at the same 
temperature as the steam in the boiler; and 
therefore the 3teazQ, in passing through it, is 
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not HaMe to eondensatioiL The steam pipe, 
passing through the tube plate at the front of 
the boiler, is turned down at right angles in the 
smoke box, -where it is divided into two branches, 
one being conducted to each of the valye boxes 
of the cylinders. The lower ends of these 
branches are flanged to the valve boxes at the 
ends of the cylinders nearest to the boiler: by 
these pipes the steam is conducted into the 
valve boxes, or steam chests, from which it is 
admitted by slide valves to the cylinders to 
work the pistons. On the upper sides of .the 
cylinders are the valve chests U, communi- 
cating with the passage ow, fig. 4, leading to the 
back of the cylinder, n leading to the front, and 
0 leading through the side pipe P' to the blast 
pipe. These openings are governed by a slide, 
so that, when steam is admitted through m, the 
communication shall be opened between n and o. 
Thus, when steam is admitted to the back of the 
cylinder, the steam from the front will flow 
from «, through o, into the blast pipe. "When 
the piston reaches the front of the blinder, 
then the slide opens a communication between 
n and the steam pipe, and between m and o. 
Thus steam will be admitted to the front of 
the cylinder, while the steam from the back will 
escape from m, through o, to the blast pipe. _ In 
this way, by the alternate shifting of the slide, 
steam is admitted alternately to each end of the 
cylinder, and allowed to escape from the other 
end, and the alternate motion of the piston in 
the cjjUnder is thereby maintained. The pistons 
used in locomotive en^es are of the kind called 
metallic pistons, and, from their horizontal 
position, they have a tendency to wear un- 
equally in the cylinders, their weight pressing 
them on one side only ; hut, from their small 
size, this effect is found to be imperceptible 
in practice. The cross pipe P', which com- 
municates with the eduction passage o, in each 
of the valve boxes, has an opening in the 
centre presented upwards, as seen in fig. 4. To 
this opening is flanged the base of the blast 
pipe P. fig. 3, which rises in a direction slightly 
curved, and has its mouth presented upwards in 
the centre of the chimney Q-. The steam which 
is discharged at each stroke of the pistons from 
the cylinders passes through this pipe, and 
escapes up the chimney by puffs. "When an 
engine is moving slowly, these puffe are dis- 
tinctly audible, resembling the coughing of a 
horse; hut when at full speed, they succeed 
each other so rapidly that the ear can scarce- 
ly distinguish their intervals. This stream 
of waste steam, continually rushing np the 
chimney, maintains the necessary draught 
in the fireplace; the upper current thus pro- 
duced in the fiinnel causes a corresponding 
current into the smoke box F, through the 
tubes E; and there is this excellence in the 
arrangement, that the force of the draught in 
the chimney, being proportional to the quantity 
of steam produced, must be therefore propor- 
tional to the quantity of fuel necessary to be 
consumed. 

The force of the steam thus impressed upon 
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the pistons is communicated by the piston rods 
Y, fig. 3, the cross heads of which move in 
guides, to the connecting rods B, which are 
attached to the crank pins of the working axle 
C ; so that, as the piston rods are driven back- 
wards and forwards in the cylinders, the work- 
ing axle is made to revolve. This axle has the 
driving wheels of the locomotive fixed upon it, 
and the engine is impeEed forward upon the 
railway as the wheels revolve. ' 

The method by which the slides are made to 
govern the admission and escape of the steam 
to and from the cylinders is nearly the same as 
in the steam engine used for the general pur- 
poses of manufacture; and for a general de- 
scription of the method, see Steam: Engine. 
Meanwhile, it may be here briefly stated, that 
this is effected by two circular plates called 
eccentrics^ fixed at E E, fig. 4, on the great 
working axle. These eccentrics are circular 
plates or rings, formed upon or attached to the 
axle so as to revolve in their own plane, form- 
ing, in effect, a part of the axle itself ; but they 
are so placed that their centres do not coincide 
with the centre of the axle, and consequently, 
as they revolve with the axle, their centres are 
alternately thrown backwards and forwards, as 
they pass on the one side or the other of the axle. 
These circular plates are surrounded by rings, 
within which they revolve, but which do not 
revolve with them. These rings are alternately 
thrown backwards and forwards, by the play 
of the eccentrics ; and to these rings are attached 
rods e e, which communicate motion to the arms 
which drive the rods of the slides. Thus the 
alternate motions of the eccentrics backwards 
and forwards proceed from the working axle, 
produce a corresponding backward and forward 
motion in the slides, and thereby govern the 
admission and escape of the steam to and from 
the cylinders. When it is required to reverse 
the motion of the engine, i.e. to make it move 
backwards, the motion of the slides, and there- 
fore the positions of the eccentrics on the work- 
ing axle, must be the contrary of that necessary 
to produce a progressive motion. Sometimes 
this is effected by shifting the position of the 
eccentrics on the working axle; but more 
commonly it is effected by a second pair of 
eccentrics, _ represented at F F, fig. 4, placed on 
the axle in a position contrary to the others. 
When the engine is driven backwards the 
eccentrics E E are thrown out of gear, and 
the eccentrics F F are brought into action. 

As all the moving parts of the engine require 
to be constantly lubricated with oil, to diminish 
the friction and keep them cool, oil cups for 
this purpose are fixed upon them. In some 
engines these oil cups are attached separately 
to all the moving parts: in others they are 
placed near each other in a row on the side of 
the boiler, and communicate by small tubes 
with the several parts to be lubricated. 

The tender is a carriage attached behind the 
engine, and dose "to it, carrying coke for the 
supply of the furnace, and a tank containing 
water for the boiler. The feed for the boiler 
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is conducted through, a curved pipe proceeding 
from the tank, and carried first downwards, 
and afterwards in a horizontal direction, as 
represented at K, fig, 3, under the hoiler. It 
|Communicates with a forcing pump, which is 
worked by an arm driven by the cross head of 
the steam piston. By this pump water is con- 
stantly forced into the boiler, so long as the 
pump is kept in communication with the task ; 
and this communication may be opened or j 
cut off by a cock I, governed by the engineer. 
As the feed of the boiler by the introduction of 
cold water checks the activity of the evapo- 
ration, it is the custom not to feed the boiler 
regularly and constantly, but to throw on the 
feed when the work on the engine is light and 
the consumption of steam small, and to shut it 
off when much steam is required. The cir- 
cumstances of a railway naturally suggest this. 
When the engine is ascending an incline all the 
steam which the hoiler is capable of producing 
is required, and therefore the activity of the 
boiler is stimulated by shutting off the feed ; 
but in descending an incline less power is re- 
quired, and the feed is put on. 

Esapress Locomotive Engines . — The exigent 
demand for speed arising out of the competition 
of the rival gauges and the establishment of 
express trains, has caused engines of a much 
more powerful class to be introduced since the 
first edition of this work was published. An- 
nexed we give examples of this class of 
engine, being the express engine designed 
hy Mr. Gooch for the Great Western Railway 
(fig. 6), and Orampton’s express engine (fig. 6) 
applicable to the narrow gauge. These engines 
were both displayed at the Great Exhibition 
!Pig, 6. 
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of 1851. The cylinders of Gooch’s engine 
are each 18 inches in diameter and 24 inches 
stroke; the driving-wheels are 8 feet in dia- 
Fig. 6. 



meter ; the fire-grate contains 21 square feet of 
area ; the heating surface of the fire box is 153 
square feet There are in all 306"tubes of 2 
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' inches diameter, giving a surface in the tubes 
of 1,799 square feet: the total heating surface, 

! therefore, is 1,962 square feet Mr. Gooch 
' states that an engine of this class will evaporate 
from 300 to 860 cubic feet of water in the hour, 
and will convey a load of 236 tons at a speed 
of 40 miles an hour, or a load of 181 tons at a 
speed of 60 miles an hour. The weight of this 
engine empty is 31 tons ; of the tender 8itons ; 
and the total weight of the engine when loaded 
is 50 tons. 

Traction on Hoads and Haihuays . — The 
tractive force requisite for drawing carriages 
over well-formed and level common roads is 
about l-36th of the load at low speeds. The 
tractive force requisite for drawing carriages 
upon railways is about l-300th of the load, or 
about 7| lbs. per ton at low speeds ; but in the 
case of very well formed railways the force 
necessary for traction is less than this. The 
resistance, however, increases very rapidly with 
the speed of the train ; and Mr. Gooch has 
ascertained experimentally that it requires a 
power of 1,018 horses to he developed in the 
cylinders to give to a train weighing 149^ tons 
a speed of 61*3 miles an hour. Of this power 
796 horses are expended in propelling the train, 
and the residue is expended in overcoming the 
resistance of the blast-pipe, or, in other words, 
in blowing the fire. The evaporative power of 
a locomotive boiler varies as the fourth root of 
the speed. 

Xiocomotive Power. This term denotes, 
in contradistinction to stationary power, any 
kind of moving power applied to the transport 
of loads on land, and travelling with the load 
which it draws. Horses employed to draw 
carriages or carry loads are locomotive powers. 
[Locomotive ENQiim.] 

Xiooulicldal (a word coined from the Lat. 
loculus, a cell, and eieo, to move). In Botany, 
that mode of dehiscence which consists in the 
ripened carpels splitting tbrongh their backs. 

3!<o cuius (Lat. ). In Botany, a cell or cavity. 
The term is usuaUy applied to the cells of the 
ovary. 

:Locum Teueus (Lat. holding a place). A 
term denoting a deputy or substitute ; the Ereuch 
form of the phrase is Lieiitenakt [which see]. 

3bocus (Lat. place). In Ancient Geometry, 
a line, right or curved, every point of which 
satisfies given conditions. [Local Pboblem.] 
Thus the locus of a point equidistant from two 
given fixed points A and B is the right line 
which bisects AB perpendicularly. 

When the locus of the variable point was a 
straight line or a circle, it was called hy the 
ancient geometers a plane locus ; and when it 
was one of the conic sections, a solid locus. 

Plane loci formed a branch of the an- 
cient analysis which, according to the account 
of Pappus, was treated of by Apollonius in 
two books which have been lost. They were 
partly restored by Schooten, a Dutch geometer, 
who fiourished in the seventeenth century, 
and hy Fermat ; but afterwards in a complete 
manner hy Dr. Simson of Glasgow, whose 
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treatise I>e Locis Plants, published in 1749, is flowers. The grasses affbrd examples. Each 
a model of geometrical elegance. The prin- part of the inflorescence so arranged is called a 
cipal propositions may be found in Leslie’s locusta, the structure of which is as follows : at 
Geometrical Analysis. the base are two opposite empty bracts called 

In Modern Geometry, the term locus is used gVmms, one of which is attached to the raohis 
more generally, to iu^eate, not only the curve a little above the base of the other ; above the 
described by a* variable point, but also the sur- glumes are several florets sitting in dentieula- 
face generated by a variable curve. Thus the tions of the rachis ; each of these consists of one 
locus of a right line which rests upon three bract called a •pale, sometimes with the midrib 
fixed right lines, not in the same plane, is a quitting the lamina a little below the apex, and 
hyperboloid of one sheet. Envelopes, again, elongated into a bristle ; and of another bract 
may be regarded as the loci of their Cttauac- facing the first, with its back to the rachis, 
TBSiSTics [which see]. bifid at the apex, with no dorsal vein, but with 

The locus of an equation, in algebraic geo- its edges indexed, and a rib on each side at 
metry, is the curve or surface upon which are the line of inflexion ; and, lastly, within these 
situated all the points whose coordinates satisfy pales are situated two extremely minute fleshy 
that equation. In this manner, loci are distin- scales (lodioula), which are sometimes connate, 
fished into orders ; the order of a locus being and stand at the base of the sexual organs, 
simplythe degree of the corresponding equation. Xiode (A.“Sax. Isedan, to lead'). The tech- 
Xiocust (Lat. locusta). The common name nieal Mining term for a metalliferous or ore- 
of a species of insects, forming a group or sub- producing mineral vein. In mining districts 
genus of the GryUus of Linnseus. They have ore occurs either in mineral veins or in beds, 
coloured elytra, and large wings, disposed when If in the former, the veins are almost inva- 
at rest in straight fan-like folds, as in other riably found to have one of two or three 
Orthoptera, and frequently exhibiting bright principal directions, being ^ either nearly par- 
blue, green, or red colours. The thorax is allel to the axis of elevation of the disliiet, 
capacious, to afford room for the powerful at right angles to that direction, or making 
muscles of the wings, and is marked in many an angle of 45° with it. The first series are 
species with one or more crests or wart-like generally called by miners right-running veins 
prominences. The locusts fly by starts, but or lodes ; the second are cross courses ; and the 
frequently rise to a considerable height. Cer- third contra lodes, sometimes called caunters. 
tain species, called migratory locusts, unite in Lodes differ almost without limit, in length, 
incalculable numbers, and emigrate, resembling widtih, and depth, and also in the nature of 
in their passage through the air a deuse cloud : their mineral contents. [Mikbbax. Veins.] 
wherever they alight, aU signs of vegetation ICiodesman (A. -Sax. lad-man, a leader). A 

quickly disappear, and cultivated grounds are pilot for harbour and river duty, 
left a desert. But the mischief does not end lodestar (Icelandic leidar-stiema, leading 
here ; for when dead, the mass of decomposing star). A name for the pole star, 
hodies'is so great that the air becomes poisoned lodestone. The name given to magnetic 
by the fetid exhalations. The second chapter of iron-ore when endowed with magnetic polarity ; 
Joel gives a powerful description of the devas- in which case it constitutes the native magnet 
tation committed by these destructive insects, or lodestone. [Magnetite.] 

M. Miot, in his translation of Herodotus, lodge. [Eebemasonry.] 
has given it as his opinion, that the heaps of lodgement (Fr. logement). In Fortifica- 
hodies of winged ser^nts which that historian tion, an intrenchment hastily thrown up on a 
states that he saw in Egypt, were nothing more captured breach or outwork, in order to main- 
tlian masses of this species of locust. These tain the position against recapture, 
insects are eaten in various parts of Africa, lodioula. In Botany, a term given by 
where the inhabitants collect them both for Palisot de Beauvois to the two minute colour- 
home consumption and for commerce. They less fleshy hypogynous scales which are si- 
take away their elytra and wings, and preserve tuated beneath the ovary of grasses, 
them in brine. One species (Acridium migra- lodoicea. The Coco de Mer or Double 
torium, Latr.) occasionally commits devasta- Cocoa-nut, L. Seohellarum, belongs to this genus 
tions in the south of Europe and Poland ; and of palms, which is foimd only in the Seychelles, 
stragglers have occasionally reached our own and is there so rare as to have been in danger 
coasts. In the United States, the term locust of extinction through the reprehensible practice 
is applied to a species of Cicada, which by their of cutting down the trees for the sake of the 
numbers and voracity are almost as destructive nubs. These great hard black two-lobed nuts 
as the true locusts of the Old World. are very singular objects. The trunk is set in 

Xiocust-lxee. The Ceratonia Biliqua. The a very curious socket-like case, 
name is also sometimes applied to the Eohinia Iboess. A local deposit of fluviatite origin, 
Pseud-Acacia. consisting of a finely comminuted sand or 

locusta (Lat ). In Botany, a terra ap- powdery loam of yellowish grey colour. This 
plied to that form of spike which consists of sand is chiefly argillaceous matter, with about 
flowers destitute of calyx and corolla, the place fifteen per cent, of carbonate of lime and as 
of which is occupied by bracts, and has a much quartaiose or micaceous sand. It often 
flexuose rachis that does not fall with the contains hard calcareous concretions in narallel 
892 
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layers. It is unsolidijaed, and easily “washed 
away. It contains land shells, and sometimes 
fireshwater species. Succinea elongata is charac- 
teristic of it. It rarely shows signs of stratifica- 
tion, being perfectly homogeneous. It chiefly 
occ-apies ^e valley of the Rhine, and is newer 
than any regularly depositedrock in the district. 
It is sometimes seventy feet thick. Near B41e 
it caps bills 1,200 feet above the sea. 

XiOg, Hjogr-llne. In Sea language, the log 
is a piece of wood, in the form of a sector of a 
circle (usually a quadrant) of five or six inches 
radius. It is about a quarter of an inch thick ; 
and so balanced, by means of a plate of lead 
nailed to the circuiar part, as to s-wim perpen- 
dicularly in the “water, with about two-thirds 
immersed under the sm^ace. The log-line is a 
small cord, one end of which is fastened to the 
log, while the other is wound round a reel in 
the stem part of the ship. The log thus poised 
keeps, in theory, its place in the water, while the 
line is unwound from the reel as the ship moves 
through the water; and the length of line 
unwound in a given time gives the rate of 
the ship’s sailing. This is cmculated by Tmots 
made on the line at certain distances, while the 
time is measured by a sand-glass of a certain 
number of seconds. In order to avoid calculation, 
the length between the knots is so proportioned 
to the time of the glass that the number of knots 
unwound while the glass runs down shows the 
number of miles the ship is sailing per hour. 
Thus, suj^pose the glass to be a half-minute ^ 
one, it “v^ run do“wn 120 times in an hour. ' 
Now, distances by sea are reckoned by nautical ' 
miles of 60 to a degree; so that each mile 
contains about 6,100 feet, the 120th part of 
which is about 51 feet. If, therefore, the knots 
(which are pieces of coloured cloth) are fastened 
to the log-line at distances of 51 feet, the 
number of knots unwound from the reel in half 


Xioganlacese (Iiogania, one of the genera). 
An important natural order of perigyuous Exo- 
gens, belonging to the G-entianal alliance ; in 
which it is distinguished by having opposite 
leaves and intervening stipiues. The order is 
mostly tropical, and includes several genera, the 
most important of which is Strgchnos, which 
contains the Poison Nut, S. nua vomica; the 
Tieut6, 8. TieutS; the Woorali, 8. toxifera; and 
the Clearing Nut, 8. potatorum. The Spigelias 
and Potatias are also active plants. Strychnos 
jpseudoguiTia is, however, said to be the best 
febrifuge in Braadl. 

Xioganlte. A hydrated silicate of alumina, 
magnesia, and protoxide of iron, occurring in 
the Laurentian limestones of Canada, and 
named after Sir W. E. Logan. 

Kogaxitlim (Gr. K6yos^ a yroyortion^ and 
kpid/ids, number). Every number may be re- 
garded as a power of another given invariable 
number or base. The exponent of that power 
is said to be the logarithm of the numher to that 
base. Thus 10 being the base, the logarithm of 
1,000 is 3, and generally if is the 

logarithm of the number n to the base a, 
or symbolically ar»«loga«. Since l=a“ and 
a «= we at once conclude that the logarithm 
of 1 is 0 in every system of logarithms, and 
that 1 is always the logarithm of the base 
itself. If iTi, arg, be the respective logarithms 
of any two numbers Mg, and a the base of 
the system, we ]^ve by definition 

and hence 

whence 

that is to say (1) the logarithm of the product 
of two or more numbers is always equal to the 
sum of their logarithms ; similarly, since 


a minute is the number of miles the ship runs 
in one hour. If the glass runs down in less 
than half a minute, the intervals between Ihe 
knots must be diminished in proportion. The 
first knot is placed about fi.ve fathoms from 
the log, to allow the latter to get clear of the 
ship before the reckoning commences ; and the 
part of ihe line between the lead and the first 
knot is called the stray-line. The action of 
the log is uncertain, currents and other con- 
tingencies affecting it. More complicated logs 
are often used, which themselves register the 
rate, direction, &c. The log is heaved hourly 
in men-of-war, and every two hours in merchant- 
vessels, the particulars being each time entered 
in the ship’s log-book. 

l^ogan S-tones or Bocklner S-tones. 

The name given in CornwaU and elsewhere to 
blocks of stone so e:^ctly balanced on three 
points of the solid rock below, that a slight 
effort will move them, although their weight 
may amount to many tons. These are pro- 
bably natural, and may Lave been either 
dropped by ice that has floated over or moved 
upon the surface during the glacial period, or 
so shaped by the effect of weathering. 
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it follows that (2) logarithm of the quotient 
is the excess of the lo^rithm of the dividend 
over that of the dmsor. Lastly, since n^ 
whether m be integral or fractional, we conclude 
that (3) the logarithm of any power of a number 
is the product of the logarithm of the number 
and the exponent of the power, and (4) the 
logarithm of any root of a number is obtained 
by dmding the logarithm of the number by 
the index of the root. 

By means of a calculated table of logarithms, 
therefore, the operations of multiplication, divi- 
sion, involution, and evolution, may be replaced 
by the simpler operations of addition, subtrac- 
tion, multiplication, and division. Hence the 
great utility of logarithms in numerical compu- 
tations. The system of logarithms in general 
use is that known as Briggs’s system, which 
corresponds to the base 10. The advantages 
of the system will be manifest on observing 
that the logarithms of any two numbers which 
differ only in the position of the decimal point, 
have the same decimal part or mantissa^ and 
merely differ in their integral parts or eharao^ 
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teristics, wliicli latter can "be easily supplied, so 
that the tables need only contain the several 
mantissse. Thus, 

log 7359-4 =log (10® X 7-3694) =8 +log 7-8594. 

Now 7-3694 being between 1 and 10, its loga- 
rithm will be between 0 and 1, and "^l conse- 
quently have the characteristic 0 ; it is in fact 
0*8668424. Log 7359*4, therefore, will have 
the same mantissa with the characteristic 8, 
which is obviously the number of ^places to the 
left of the units flaae at which significance 
’ * in the number 7369-4. Again, since 

*0073594 

lOOO 

log (0-0073694) = 0-8668424- 3. 

This result, which is in reality negative, is 
usually written thus 3 ; 8668424, the mantissa, 
for obvious reasons, being preserved positive, 
and the characteristic alone made negative; 
the latter, it will be observed, indicates that in 
the number 0*0073694 significance begins three 
places to the right of the units ^lace, whence is 
manifest the very simple rule for supplying the 
characteristic of the logarithm. [SioiriFioAiiT 
Ligits.] 

When a table of logarithms has been calcu- 
lated to any base, logarithms to a different base 
can be obtained from it by mere multiplication 
by a constant factor. Thus e= 2*7182818284 . . . 
being the base of the naiv/rcA or Napierian 
system of logarithms [ExroNUNTiAn Series], x 
the natural, and | the common logarithm of one 
and the same number, we shall have the relation 
e*=10^, both these (quantities being equal to 
the number in question. Taking the natural 
logarithms of these equals, we have 

X.jlog.l0orj-j-^®. 

This number 

=-JL_ =0*4842944819, 
log^lO 

by which natural logarithms must he multiplied 
in order to obtain common logarithms, is called 
the modulus of the latter system. 

A convergent infinite series, hy means of 
which natural logarithms, and hence all others, 
may he calculated, is, 

the mauuer in which it is obtained is explained 
in all text-books, [Exponentiai Seeibs.] 

Logarithms were invented by Lord Napier, 
baron of Merchiston in Scotland ; and made 
known in a work published by him in 1614, 
tmder the title De mirifid Logarithmorum 
Canonis Constructione. Henry Briggs, a con- 
temporary of Napier, and professor of geometry 
in Gresham College, constructed another system, 
having for its base the number 10, which, 
corresponding with our system of numeration, 
is much more convenient for the ordinary 
purposes of calculation. Briggs calculated the 
894 
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logarithms to 14 places, besides the index, of 
all numbers between 1 and 20,000, and between 
90,000 and 100,000, and published them in 
his Arithmetica Logarithmica in 1624. Arian 
Vlacq, a native of Holland, computed the 
logarithms of the numbers foom 20,000 to 
90,000, and thus completed what had been 
begun and partly accomplished by Briggs ; but 
he reduced the tables to 10 decimal places, 
Vlac(a’s Arithmetica Logarithmica was pub- 
lished at Gouda in 1628, and contained the 
lo^trithms of all numbers from 1 to 100,000, 
calculated to IP decimals; as also the loga- 
rithms of the sines, tangents, and secants of 
every minute of the quadrant. Ylacq after- 
wards, in 1633, published another most valua- 
ble work, his Trigonometria Artificialis, con- 
taining the logarithmic sines, cosines, tangents, 
and cotangents for every ten seconds of the 
quadrant, calculated from the natural sines, «&c. 
of the Opus Lalaiinum of Rheticus. In the 
same year another work of the same kind, the 
Trigonometria Britannica, was published at 
Gouda, containing the logarithmic sines and 
tangents for the 100th part of every degree of 
the quadrant, together with a table of natural 
sines, tangents, and secants. These had been 
computed by Briggs. 

Logarithms being of constant use in astrono- 
mical and trigonometrical calculations, the 
tables which have been published are very 
numerous. The most complete are those of 
Vlacq, already mentioned, to ten decimals; 
but they are very scarce, and can with difficulty 
be procured. There is an edition of them by 
Vega, 1797» also scarce. Gardener’s Logarithms, 
printed in 1742, in 4to,, and another edition of 
them at Avignon in France in 1770, are to seven 
decimals. CaUet’s Logarithms, in 8vo., like 
Gardener’s, contain the logarithmic sines, &c. 
for every 10 seconds. Taylor’s Logarithms, in 
4to., and also Baguay’s, have them to every 
second. Hutton’s Logarithms, and Babbage’s 
Logarithms of Numbers, are well known. The 
latter was carefully collated, and is very ac- 
curate and convenient. Hulsse’s Sdmmlung 
Mathematischer Tqfeln (second stereotyped 
edition, Leipzig 1849) is also exceedingly 
accurate and useful. 

The above (excepting Vlaeq’s and Vega’s) 
are all to seven decimal figures, but for many 
purposes logarithms to a less number of deci- 
mals are sufficiently accurate. For navigation 
and surveying, tables to six figures are the 
most convenient, as they give in general the 
trigonometrical lines correct to single seconds. 
The best tables of this kind are Farley’s 
Tables of Six-figure Logarithms (12mo- 1840). 
For many auxiUary computations in astronomy, 
it is sufficient to have ^the logarithms to five 
places. The reprint of *Lalande’s Mue-figwe 
Table by the Useful Knowledge Society (18mo. 
1839) is convenient, and may be relied on for 
accuracy. 

Xiog-aritlimlc Curve. A curve whose ah- 
Bcissse are proportional to the logarithms of 
the corresponding ordinates. It may easily be 
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CoBstnieted from its equation loge^ or 

-wliere ^««==— L- is the modulus of the 
loge® 

system of logarithms whose base is a. This 
modulus is precisely the subtangent 

any point of the curve, that is to say the 
portion of the abscissa axis, of constant length, 
which is intercepted between the tangent and 
the ordinate at any point The curve obviously 
approaches the abscissa axis asymptotically on 
the negative side of the origin, and recedes to 
an infinite distance from it on the positive 
side; it crosses the ordinate axis at the unit 
of distance above the origin. 

The curve was investigated first hy Gregory 
of St. Vincent, and afterwards by Huygens, 
Euler, and others. With respect to a contro- 
versy which arose as to the proper interpre- 
tation of the equation y=e^, see Euler’s Anal, 
Inf. vol. ii. ; Vincent, in G-ergonne’s Annales^ 


writers have represented, of a mere manual of 
captious fallacies. But it is to the master 
mind of Aristotle that the science owes, as far 
as we are able to ascertain, its first exposition, 
and its systematic developement. When, in the 
middle ages, the Aristotelian logic became the 
foundation of the scholastic philosophy, at- 
tempts were made, especially one by the 
famous Raymond LuUius, to throw the science 
into a new form, but without success. In con- 
sequence of the various misapplications and 
perversions which the system had undergone 
in the hands of later dialecticians, it fell into 
great disrepute in modem times ; and many of 
our first metaphysical writers, as Loelce, for 
example, have treated it with a contempt not 
wholly undeserved by the ordinary expositions 
of the nature and objects of the science. 

The following sketch gives the outlines of 
the science, as set forth in Whately’s Memmts 
of Logic. 

However multifarious the subjects to which 


vol. XV. ; and Gregory in Cam. and Dub. Math. 
Journal^ vol. i. 

XiOgraritlimlc Spiral. A curve imagined 
by Descartes, and best defined by its polar- 
equation T=a^. It has the property of repro- 
ducing itself in various ways ; its involute, re- 
cipro^ evolute, inverse, pedal, &c. are all 
logarithmic spirals, as are also its caustic by 
reflexion and refraction, the light being incident 
from the pole. It cuts all its radii vectores at 
a constant angle whose tangent is the modulus 
of the system of logarithms, having the base a, 
i. e. the radius vector, corresponding to the 
angle 0=sl, 

Hewton proved that if the force of gravi- 
tation had been inversely as the cube of the 
distance, instead of the square, the planets 
would have shot off from the sun in logarithmic 
spirals- QPrincipia, lib. i. prop, ix.) 

James Bernoulli’s paper on this curve in the 
Acta Eruditcrum^ 1692, is well worthy of 
perusal as a fine specimen of mathematical 
eloquence and enthusiasm. 

(Gr. \oyiK^, sc. ’rixvr\, art, from 
X&yos, discourse). Logic has been defined to be 
the science, and also the art, of reasoning. It 
is a sdence, because it investigates those prin- ' 
ciples on which reasoning proceeds: it has been 
termed an art, as furnishing rules whereby the 
formal part of an argument may be constructed. 
Logie was highly valued, perhaps overvalued, 
among ancient philosophers. The Stoics, in par- 
ticular, were celebrated for their application of 
its principles to their own favourite metaphy- 
sical discussions. Erom the abuse of logical 
knowledge arose the celebrated fallacies of the 
Sophists, who, according to the satirical repre- 
sentations of Athenian writers, were hired to 
furnish their pupils with the means of defend- 
ing right or wrong positions with equal facility. 
Zeno of Elea is cmled ihsi father of logic, or 
dialectics, according to the ancient appellation 
of the science ; but we are not well acquainted 
with the discipline which he taught ; ^though 
it can hardly have consisted, as more recent 


reasoning may be applied, and however com- 
plicated its details may become, the. process by 
which all reasoning is conducted is one and the 
same. Whoever seeks to prove that because 
one thing is thus, therefore another thing is so, 
whether he be a philosopher pursuing a recon- 
dite truth, or a labourer commenting on the 
events of his daily life, cannot travel out of the 
bounds of Aristotelian syllogism. In analysing 
the process in question, we find, the first place, 
that every^ truth, or apparent truth, arrived at 
by reasoning, technically termed a conclusion, 
is deduced from two other propositions, techni- 
cally termed premisses, either both expressed, 
or one expressed and the other implied. In 
many instances it is at once evident to the 
mind of one capable of reasoning that if the two 
premisses be true, the conclusion must follow. 
Thus, if I wish to prove the mathematical truth 
that eveiy A is equal to B, I find a third 
quantity, 0, which is equal to both ; and my 
argument then assumes the following shape : 
‘Whatever is equal to C is equal to B but every 
A is equal to 0, therefore every A is equal to B.* 
Here the connection between the conclusion 
and the premisses is at once evident and true ; 
hut there are many cases in which there is an 
apparent connection which is in reality false: 
in other words, from two premisses a conclusion 
is deduced, which, admitting the truth of those 
premisses, does not in reality follow from them. 
The following, for example, is an instance of a 
conclusion incorrectly deduced from its pre- 
misses, which, nevertheless, might at first sight 
pass current for reasoning; ‘Eveiy rational 
agent is accountable; brutes are not rational 
agents, therefore brutes are not accountable.* 
To explain the reason why the first of these 
two arguments is sound, and the latter un- 
sound, requires the examination not of truths in 
mathematics or in natural religion, but simply 
of the common process of reasoning ; and logic 
affords the means of making such an analytical 
investigation. The first of these arguments is 
a correct, the latter a false or apparent, syUo- 
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gism ; and the validity of the first and inva- 
lidity of the latter depend upon the necessary 
or unnecessary connection between the pre- 
misses and the conclusion. A single sentence 
may often he fbund to contain, elliptically ex- 
pressed, and compressed into a narrow compass, 
a whole chain of separate syllogisms ; hut eveiy 
single conclusion has been arrived at by this 
process, and by this only. 

The principle of the syUo^sm is contained 
in the famous maxim termed in the schools of 
the middle ages the Aictwm de <mni et nulloy 
vhs. that ‘ whatever is predicated (i.e. affixed 
or denied) universally of any class of things, 
may be predicated, in like manner (i. e. af- 
firmed or denied) of any thing comprehended 
in that class.’ Thus, for example, in the in- 
stance previously given of a valid argument, 
if it can he predicated of the whole class of 
things which are equal to C that they are also 
equal to B ; if I find any thing equal to C, I 
may predicate of it that it is equal to B also. 
Hence my second premiss, A is equal to C, 
serves to bring me, logically, to the nequired 
conclusion — that A is equal to B. This, there- 
fore, is the general principle on which that 
process is conducted which takes place in every 
syllogism. 

In order that reasoning may he contemplated 
simply as reasoning, wiSiout any reference to 
the essential truth or falsehood of the jjro- 
positions contained in it, and also with a view 
of famishing brief and expressive forms, like 
those of algebra, instead of words at length, 
a set of torhitiiy symbols are employed in 
logic, to denote the quantity and quality, as 
they are termed, of propositions. Every pro- 
position either affirms or denies a fact; every 
proposition also predicates (i. e. affirms or de- 
nies) that a certain attribute belongs either 
to a whole class, or to some members of a class, 
of ohj eets : propositions are therefore, in quality, 
either affirmative or negative; in quantity, imi- 
versal or particular. Thus the four symbols 
of propositions in logical manuals are. A, uni- 
versal affirmative; I, particular affirmative; 
E, universal negative ; 0, particular negative. 
And the form of a syllogism, according to the 
character of ea<jh of its premisses and of the 
conclusion, is expressed by three of these 
letters. Thus the syllogism first given, con- 
sisting of three universal affirmatives (for it 
will be found, on examination, that each pro- 
position predicates a certain attribute of all 
the members of a class), will be designated by 
AAA; a syllogism termed in logical language 
harhara. [Syxlogism:.] 

It is also found, on further analysis, that a 
syllogism embraces three separate objects or 
notions, two of which are compared with the 
third, and in consequence of that comparison 
pronounced to agree or disagree with each 
other. Thus, in the syllogism, ‘ No dishonest 
man is a good citizen: Caius is a dishonest 
man; therefore Caius is not a good citizen; 
the individual object, Caivs, and the dass of 
objects, citizens, being compared with a 


third class, dishmest men, are found, the one 
to agree, the other to disagree, with that class ; 
and hence it inevitably follows that they dis- 
agree with each other — ^i. e. the conclusion of 
the syllogism is negative. These three objects, 
or terms, as they are called in logic, occur in 
evei^ syllogism. The predicate of the con- 
clusion — ^i. e. that term which, in the conclusion, 
is predicated of the other, in this instance good 
dtigien — is called the major term\ the subject 
of the conclusion — i. e. that term of which the 
other is predicated (Caius) — ^is the minor term; 
and the term with which the other two are 
respectively compared, dishonest man, is the 
middle term. 

But every word, or combination of words, is 
not capable of constituting a term — i. e. some- 
thing which may he predicated of another 
thing, or of which another thing may be pre- 
dicated. In the first place, adverbs, prepo- 
sitions, nouns in any inflection from the nomi- 
native case, &c., can only form parts of a term ; 
in logical phrase, they are syncategorematic : 
adjectives, ^o, have always implie(fiy a nomi- 
native subjoined, when employed as terms. 
Verbs are mixed words, being resolvable into a 
term employed as a predicate, united to the 
copula or auxiliary verb (is or is not). Thus, 
nouns in the nominative case alone are simple 
terms or categorematies ; these, again, are 
either the name of an individual or the name of 
the class : the former (singular terms) may be 
subjects, but cannot be predicates; the latter 
may be either. Thus, in the proposition 
* Crassus is rich,’ the singular term Crassm is 
the subject of which it is predicated that he is 
rich — ^i. e. a rich man. 

A common term, being a word equally appli- 
cable to a number of individuals, expresses a 
notion formed by the faculty of abstraction. 
When, for example, we contemplate several 
individual oak trees, and abstract from each 
its separate peculiarities of height, growth, &c., 
we form the notion of an oak. Contemplating 
a number of trees of mixed species, and ab- 
stracting from each its specific peculiarities of 
leaf, fruit, &c., we next arrive at the common 
notion tree. These common notions or terms 
are then the predicahles which can be affirmed 
or denied of other objects. 

Predicables are divided into several kinds, 
although the division, perhaps, appertains in 
strictness rather to metaphysical than to logical 
science. ^ Every predicable is said, according to 
this division, to express either the Genus, Spe-! 
ciiES,^ DrFPBRENCB, PjacpBUTT, or Accident, be- 
longing to an individual. [See these heads, and 
Pbbdicable.] But it is to be remembered that 
a predicable may be referred to one or other of 
these several kinds, according to the point of 
view from which it is contemplated. If I say 
of Caesar that he is a man, I express his species, 
considering him in those respects in which he 
differs from other animals. If I say that he was 
hrave, I express a property. If I predicate of 
him the several circumstances in which he ab- 
solutely differed ffom all other men, I express 
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that property or that hiiiidle of united pro- 
perties ■which forms his difference. Every pre- 
dicahle, with a little attention, may be ranged 
under one or the other of these five classes. 

The popular system of logic thus set forth by 
Dr. Whately has provoked a series of contro- 
versies which at ttie least serve to show how 
strong a power the Realism of the schoolmen 
has retained even over those who profess to re- 
gard their theory with_ contempt. The views 
of Whately on the subjects of Predication and 
Syllogism assign to names a mysterious virtue 
which the Realists attributed to abstract reali- 
ties ; and if this be so, it follows of necessity that 
he could not have clearly seen the nature or the 
object of the science which he was striving to 
promote. To lay bare the errors and defects of 
this system, not from any desire to win an in- 
tellectual victory, but with the simple wish to 
show that logic is a true science of which the 
cultivation is not mere waste of time, is the 
object of Mr. John Stuart Mill’s System of Lo- 
gic Eatiodmative and Inductive. These errors, 
in Mr. Mill’s judgment, are to be traced to the 
belief that the principle of the syllogism is con- 
tained in the Aristotelian dictum de omni et 
nuUo, which makes the theory of predication to 
consistin referring somethingto a class, i.e. either 
placing an individual under a class or placing 
one class under another class, or, in the case of 
negatives, excluding them from that class. 
Taken without quaEfication, this method im- 
plies that mankind in the beginning decided 
on all possible classes, and left to us simply 
the task of referring everything to its proper 
class. In refutation of this theory, Mr. MiU 
remarks that when we say, * Snow is white,’ we 
• think of snow as a class, but not of white ob- 
jects as a class, and indeed of no other white 
object except snow and of the sensation of white 
which is caused by it. ‘When I have judg^ 
or assented to the propositions that snow is 
white and that several other things also are 
white, I gradually begin to think of white ob- 
jects as a class. But this is a conception which 
followed, not preceded, those jud^ents, and 
therefore cannot be given as an explanation of 
them. The doctrine, therefore, is founded on 
a latent misconception of the nature of classifi- 
cation. . . . When it was found that the dia- 
mond was combustible, it was referred to a 
class (of combustibles) to which till then it had 
not belonged ; it was so placed because the pro- 
position is true j the proposition is not true, 
because the object is placed in the class.’ 
Hence the Aristotelian dictum turns out to be 
a signal ^orrepov vp6r^pov^ while it is seen that 
classification is the result of induction applied 
to the phenomena of nature and to all cognisable 
facts ; and logic, instead of being ooimned to 
mere names and formulae, becomes a science 
which deals with things as we find them ; in 
other words, with facts. In truth, the dictum 
de omni et nuUo ceased to have any real force 
when the theory of the Realists was rejected. 
‘ So long as what were termed universals were 
regarded as a peculiar kind of substances, hav- 
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ing an objective existence distinct from the in- 
dividual objects classed under them, the dictum 
de omni et nullo conveyed an important mean- 
ing. . . . The assertion that the entire nature 
and properties of the substantia secunda formed 
part of the properties of each individual sub- 
stance called by the same name, that the 
properties of man^ for example, were properties 
of dl men, was a proposition of real significance 
when nuin did not mean all men, but somewhat 
inherent in men and vastly superior to them in 
dignity. How, however, when it is known that 
a class, a universal, a genus or species, is not 
an entity per se, but neither more nor less 
than the individual substances themselves 
which are placed in the class, and that there 
is nothing real in the matter except those 
objects, a common name given to them and 
common attributes indicated by the name, 
what do we learn by being told that what- 
ever can be affirmed of a class maybe affirmed 
of every object contained in the class? The 
class is nothing but the objects contained in it; 
and the dictum de omni merely amounts to the 
identical proposition, that whatever is true of 
certain objects is true of each of those objects.’ 
But modem philosophers, who would regard 
the theory of the Realists with contempt, were 
still under the spell. * Once accustomed to con- 
sider scientific investigation as essentially con- 
sistent in the study of universals, men did not 
drop this habit of thought when they ceased to 
regard universals as possessing an independent 
existence ; and even those who went the length 
of condemning them as mere names could not 
free themselves from the notion that the inves- 
tigation of truth consisted, entirely or partly, 
in some kind of conjuration or juggle with those 
names.’ Logic, then, is not concerned primarily, 
or necessarily, or chiefly, with universals — 
the propositions which are so called being 
nothing more than general statements jotted 
down in a note-book for convenience of refer- 
ence, and having a value only in the measure 
in which they correctly sum up facts. Hence 
‘propositions are not assertions respecting our 
i^as of things, but respecting the ti^ngs 
themselves,’ and ‘ every proposition which con- 
veys real information asserts a matter of fact, 
dependent on the laws of nature, and not on 
artificial classification,’ all other propositions 
being simply verbal, and all syllogisms founded 
on such propositions being merely verbal also, 
and about as edifying as the revolutions of a 
squirrel in its cage. This analysis exhibits, 
then, as the principle of syllogism, not the 
unmeaning Aristotelian dictum, ‘hut a fun- 
damental principle, or rather two principles, 
strikingly resembling the axioms of mathemati cs. 
The firsts which is the principle of afifiimative 
syllogisms, is that tMngs toJiicJi coexist with the 
same thing coexist with one another ; the second, 
the principle of negatives, that a thing which 
coexists with another thing with which other a 
third thing does not coexist, is not coexistent 
with that third thing. These axioms manifestly 
relate to facts, not to conventions ; and one or 



otlier of them is -the |;rotind of the legitimacy 
of every argument in which facts and not 
conventions are the matter treated of.’ Unless 
these statements can be refuted, the super- 
structure of "Whately’s system of lo^c is 
shattered. Thus, the theory that a common 
term expresses a notion formed by the faculty 
of abstraction is at once set aside on the ground 
that no name can be the result of the process 
of abstraction, which can but give certain 
qualities as essential or otherwise to the object 
to be defined, but which does not imply that 
any other object of comparison exists. The 
idea that a syllogism is vicious if there be 
anything more in the conclusion than was 
assumed in the premisses, stiU more completely 
betrays the misconception which underlies the 
whole systems for it implies ‘ tliat nothing ever 
was or can be proved by syllogism which was 
not known or assumed to be known before.’ 
Such a view would further involve the admis- 
sion that ratiocination is not a process of infer- 
ence, and that syllogism to which the word 
reasoning has so often been represented to be 
exclusively appropriate is not really entitled 
to be called reasoning at all. But logicians 
who speak thns of the syllogism still insist 
that it is a process of inference. How, then, is 1 
this proved? If we say, ‘AH men are mortal: 
this or that living being is a man: therefore 
he is mortal,’ we infer new truth, i. e. a truth 
not ascertained by actual observation, for the 
being jn question is not yet dead ; but how do 
we infer it? ‘Do we in reality conclude it 
from the proposition, All men are mortal? I 
answer, Ho, The en’or committed is that of| 
overlooking the distinction between the two 
parts of the process of philosophising, the in- 
ferring part and the registering part, and as- 
cribing to the. latter the fhnctions of the former. 
The mistake is that of referring a person to his 
own notes as the origin of his knowledge. If 
a person is asked a question, and is at the 
moment unable to answer it, he may refresh 
his memory by turning to a memorandum which 
he carries about with him. But if he be asked 
how the fact came to his knowledge, he would 
scarcely answer, because it was set down in his 
note-book, unless the hook was written, like the 
Koran, with a quill from the wing of the angel 
Gabriel. How, then, do we know that all men 
are mortal? From observation of individual 
cases. Drom these aU general truths must be 
drawn, and into these they may he again 
resolved. When, then, we assert that So-and-so 
yet living is mortal like other men already dead, 
we may pass through the generalisation, AU 
men are mortal, as an intermediate stage ; hut 
it is not in the latter half of the process, the 
descent from all men to So-and-so, that the 
inference resides. The inference is finished 
when we have asserted that aU men are mortal. 
What remains to be performed afterwards is 
merely deciphering onr own notes.’ It follows 
that Whately’s assertion that the syllogism is 
not a peculiar mode of reasoning, is very far 
indeed from the truth. Far from invariably 
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inferring particulars from universals, * all infer- 
ence is from particulars to particulars. Gen eral 
propositions are merely registers of such infer- 
ences already made, and short formulm for 
making more. The major premiss of a syllo- 
gism consequently is a formula of this de- 
scription, and the conclusion is not an inference 
drawn /rom the formula, but one drawn accof'd- 
ing to the formula; the real lo^eal antecedent 
or premisses being the particular facts on 
which the general proposition was collected by 
induction.’ 

To those who may assert that, if this be so, 
the syllogistic art is useless for the purpose of 
reasoning, Mr. MiU, admitting that the rea- 
soning lies in the act of generalisation, not in 
interpreting the record of that act, replies that, 
‘the syllogistic form is an indispensable col- 
lateral security for the correctness of the ge- 
nOTalisation itself.’ Hence we reach the conclu- 
sion that ‘ the reasoning process is in all cases 
resolvable into the following elements. Certain 
individuals have a given attribute : an individual 
or individuals resemble the former in certain 
other attributes : therefore they resemble them 
also in the given attribute. This type of ratio- 
cination does not claim, like the syllogism, to he 
conclusive from the mere form of the expression ; 
nor can it possibly be so. Whether, for example, 
from the attributes in which Socrates resembles 
those men who have heretofore died, it is allow- 
able to infer that he resembles them also in 
being mortal, is a question of induction, to be 
decided by the principles or canons which are 
the tests of the honest performance of that 
great mental operation.’ 

Logic, then, far from being concerned only with 
words or names, is concerned directly with facts. 
If it he maintained that truths are known to us 
not only by inference, but also by consciousness 
or intuition, Mr. Mill replies that with convic- 
tions of the latter class logic has nothing what- 
ever to do. ‘ No science is required for the 
purpose of establishing such truths ; no rules of 
art can render the knowledge of them more 
certain than it is in itself. There is no -logic 
for this portion of our knowledge.’ Logie, then, 

‘ is not the science of belief, but the science of 
proof or evidence. In so far as belief professes 
to be founded on proof, the office of logic is 
to supply a test for ascertaining whether or not 
the belief is well grounded,’ We are thus 
brought to a question of paramount importance. 
‘As all inference, consequently all proof, and 
aU discovery of truths not self-evident, con- 
sists of inductions and the interpretation of 
inductions, as all our knowledge, not intuitive, 
comes to us exclusively from that source, the 
main question of the science of logic is the 
enquiry, What is induction? Although the 
proposition that the course of nature is uni- 
form, is the fundamental principle of induction, 
it would yet be a great error to offer this large 
eneralisation as any explanation of the in- 
uctive process. On the contrary, it is in itself 
an instance of induction, and induction by no 
means of the most obvious kind. Par from 
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being the first induction we make, it is one of the circumstance in. which alone the two sets 
the last, or at all events one of those which of instances differ is the effect, or cause, or a 
are latest, in attaining strict philosophical ac- necessary part of the cause of the phenomenon, 
curacy.’ If, then, logic be a science at all, it IV. Method of Residues . — Subduct from any 
can be so only as enabling or helping us to as- phenomenon such part as is known by previous 
certain and understand the phenomena which inductions to be the effect of certain antecedents; 
surround us ; but Mr. Mill is careful to add, and the residue of the phenomenon is the ejQfect 
‘ ’When in the course of this enquiry I apeak of the remaining antecedents, 
of the cause of any phenomenon, I do not V. Method of Concomitant Variations . — 
mean a cause which is not itself a phenomenon. 'Whatever phenomenon varies in any manner 
I make no research into the ultimate or whenever another phenomenon varies in some 
logical cause of anything : the causes with particular manner, is either a cause or an effect 
which I concern myself are not efficient but of that phenomenon, or is connected with it 
physical causes.’ If, then, the Aristotelian through some fact of causation, 
syllogism is an admirable security for our read- This brief and imperfect sketch of Mr. Mill’s 
ing rightly the records of past generalisations, system of logic may serve to show some of the 
induction is of even greater importance as many points in which it is at issue with that of 
enabling us to discover and prove the general Dr. Whately and his followers, and to indicate 
proposition on which syllogism is foimded ; the grave nature of the controversies on the 
hence ‘ a complete logic of &e sciences would limits and functions of the science. (See, 
be also a complete logic of’ practical business ftirther, the treatises of Mansel, Shedden, 
and common life.’ Induction, then, completely Kerslake, and Archbishop Thomson.) 
reversing the Aristotelian order in the dictum ULogrocycllc Curve (G-r. XiJyos, and kvkKos^ 
de omni et nuUo, *is that operation of the mind a circle). A name given by Rr. Booth (Qwar- 
by which we infer that what we know to be terly Journal of Mathematics, vol. iii.) to a 
true in a particular case or cases, -will be true circular cubic, whose 
in all eases which resemble the former in cer- properties are inti- 
tain assignable respects.’ As it is strictly a mately connected with 
process of inference from the known to the un- those of logarithms, 
known, any process in which, as in the Ari- It may be constructed 
stotelian syllogism, the conclusion is no •wider b;;^ increasing and di- 
then the premisses &om which it is drawn, does minishing tixe radii 
not fall within the meaning of the term ; and vectores F/u from a 
further, as induction is concerned solely with given ^oint F to a 
facts, every well-grounded inductive generalisa- given fine Oja, by a 
tion must be ‘ either a law of nature or a re- length = 

suit of the laws of nature, capable, if those laws equal to the distance 
are known, of being predicated from them.’ fiO of from the 
Hence it follows that ‘ the problem of inductive perpendicular FO, let 
logic may be summed up in two questions : How fall from the given 
to ascertain the laws of nature? and how, after point F upon the given line O/*. The points 
having ascertained them, to follow them on are obviously inverse points vnth respect 

to their results?* Mr. Mill lays do-wn five to a circle around F with the constant radius 
canons to be observed in the task of singling FO = ffi, so that the logocydic curve is its own 
out ffom among the circumstances which pre- inverse. Its polar equation is easily seen to be 
cede or follow a phenomenon, those vrith which v=a(sec& + tan0), and its Cartesian equation to 
it is really connected by an invariable law. the same origin and axis (jf* + y*) (2 a — a?) = 

I. Method of Agreement . — If two or more The curve has a double point at 6, and an asym* 

instances of the phenomenon under investiga- ptote AB, whose distance from F is double that 
tion have only one circumstance in common, of the given line Oja. The perpendicular ju m 
the circumstance in which all the instances to any radius vector at the point ju, where the 
agree is the cause (or effect) of the given phe- latter cuts the given line, dearly envelopes a 
nomenon. parabola having O for its vertex, and F for its 

II. Method of Difference . — ^If an instance in focus. If m be the point of contact of {xm with 

which the phenomenon under investigation oe- this parabola, then the difference between the 
curs, and an instance in which it does not occur, parabolic arc Om and its protangent m/x will 
have every circumstance in common, save one, be the logarithm of the corresponding radius 
that one occurring only in the former, the cir- vector Fwj or Many other interesting 

cumstance in wMch alone the two instances properties of the curve are given in Rr. Booth’s 
differ, is the effect, or cause, or a necessary paper. 

part of the cause, of the phenomenon. XiOirogrTapli 3 r (Gr. \&jos, and ypd<\><o). A 

III. Joint Method of Agreement and Dif- system of taking down the words of an orator 
ference . — If two or more instances in which the without having recourse to shorthand, which was 
phenomenon occurs have only one circum- put in practice during the French revolution, 
stance in common, while two or more instances Twelve or fourteen reporters were seated round 
in which it does not occur have nothing in a table. Each had a long slip of paper, num- 
common save the absence of that circumstance, bered. The writer of No, 1 took down the 
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first three or four words, and as soon as they I 
were spoken ga^e notice to his neighhoux hy 
touching his elbow, or some other sign ; No. 2 
passed the sign to No. 3, and so on, until the 
first line of each slip was filled ; No. 1 then 
began the second line: thus all the twelve 
or fourteen slips, when filled, being arranged 
parallel to each other, formed a single page. 
This mode required great attention and qui^- 
ness, and was not found to answer well in 
practice. It was introduced in the National 
Assembly in October, 1790, the expenses being 
paid by the civil list; and continued until 
Au^st 10, 1792, when Louis XVI. and his 
family, taking refuge from insurrection in the 
assembly, occupied the box of the logographers. 
‘After that time it was not used. (Dictionnaire 
de la Conmrsation.) 

Logooba-pht, Logotypes. [Liga-ttjbes.] 
Xiogogripli (Gt. \&yos, ^ndiypi^os, a riddle). 
A species of riddle in vo^e among the Fren<^ 
(whose langu^e is peculiarly adapted to it), in 
which the original word (whole) is to be dis- 
covered by guesses at other combinations of 
letters included in it. Thus, the word plate 
includes the various combinations tale, teal, 
pate, peat, peal, pale, leap, &c. 

Xiogruirood. The wood of the Hamatoseylon 
oampecUanum, a tree growing in many parts of 
the West In^es and on the a^oining continent. 
It is employed in dyeing and calico-printing for 
the production of reds, blacks, drabs, and several 
compound colours. Its colouring principle has 
been termed hamatine. An extract of log- 
wood is used in medicine as an astringent. 

[HjBMJlTOXYLON.] 

Xiolmio (Gr. pestilential). Ec- 

lating to the plague or contagious diso:mers« 
XiolL orXiokl. In Northern Mythology, the 
name of a malevolent deity ; corresponding to 
the Ahriman of the Persians, who is represented 
to he at war with both gods and men, and 
originating all the evil with which the universe 
is desolated. In the Edda (the great poem of 
the Norwegian nations) he is described as the 
great seipent which encircles the earth, and as 
having given birth toHela, or Death, the queen 
of the infernal regions. [Vbitba.] 

]bollgo« The squid, or sea-pen cuttle fish ; 
commonly found on oUr coasts. [Sepiad.®.]] 
XiOilngrite* A name given to Leucop^ite, 
after one of its localities, Loling in Carinthia. 

liollum (Lat.). A genus of grasses, com- 
prising, along with L. perenne and L. italicvm^ 
which are two of our best pasture and fodder 
grasses, one of the few deleterious grasses, L. 
temidentwrii or Darnel, the seeds of which, 
ground up with corn, and eaten, produce poison- 
ous effects. 

Xiollards. A class of persons in Germany 
and the Netherlands who professed, in the 
fourteenth century, to undertake spiritual offices 
in behalf of the sick and dead, and succeeded 
in attracting the attention and love of the mass 
of the people when they were in a great measure 
alienated j&rom the secular and regular clergy 
by their general indifference and neglect. The 
400 


LONDON CLAY 

origin of the name has been mucii disputed; 
but the enquiries of Mosheim seem to show that 
it is compounded of the G-erman words lallen 
(identical with the laUare of the Eomans and 
the lidl of our own language, signifying to sing 
in a murmuring strain) and kard^ a common 
affix, as in the somewhat similar word beghard. 
A Lollard, therefore, meant one in the habit of 
singing the praises of God, or funeral dirges 
and the like. The Lollards, however, were ac- 
cused — ^probably through the spite of the men- 
dicant friars and others whose neglected duties 
they zealously performed — of holding many 
heretical opinions. Their reforming views may 
have been violent ; but the charges made against 
them of vicious habits appear to rest upon no 
authentic grounds. The term was afterwards 
applied by the partisans of the church to the 
heretics and schismatics of the day generally ; 
and the followers of Wicliffe in England are 
frequently stigmatised under the name of 
Lollards. 

Xiomkard. A term anciently used in 
England for a banker or money-lender. The 
name is derived from the Italian merchants, the 
great usurers or money-lenders of the middle 
ages, principally from the cities of Lombardy, 
who are said to have settled in London in the 
middle of the thirteenth centujy, and to have 
taken up their residence in a street in the city 
which still bears their name. Stowe, in his 
Swrvey of London^ says, * Then have ye Lom- 
barde Street, so called of the Longobards and 
other merchants, strangers of diverse nations, 
^sembKng there twice every day. The meet- 
ing of which merchants there continued until 
December 22, in the year 1668 ; on the which 
day the said merchants began to make their 
meetings at the Bnrsse, a place then new builded 
for that purpose, in iJie ward of Oornhill, and 
was since, by her majesty Queen Elizabeth, 
named the Eoyal Exchange.’ (P. 202.) 

Xiome.ntuzxi (Lat.). In Botany, a fruit 
similar to a legume, excepting that it is con- 
tracted in the spaces between each seed, and 
there separates into distinct pieces ; or is inde- 
hiscent, but divided by internal spurious dis- 
sepiments, whence it appears at maturity to 
consist of many articulations and divisions. It 
occurs in the genera Ornitkopus^ Hedysarum, &c. 

Xioncbldtte (Gr. « spear). A 

variety of Iron Pyrites, found in small thin 
tin-wHte crystals. 

Xiondon Clay. The name commonly given 
to a part of the older tertiary deposits of the 
neighbourhood of London, occupying a kind of 
trough-shaped depression between the chalk 
hills of Hertfordshire and Snrrey. From the 
researches of Mr. Prestwich it is clear that the 
London tertiaries may with advantage be re- 
garded as a distinct group, forming the lower 
member of the Eocene or lower tertiary series. 
The whole group contains at least 500 species of 
organic remains, of which nearly four-fifths are 
peculiar and characteristic. It underlies the 
MrapMeskam series in England, and the Calcaire 
grossier series of Paris. 
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The London clay, one of the most important 
members of this group, is persistent over a large 
area, and everywhere maintains throughout its 
mass a nearly uniform mineral character. It 
is not nneonformable with the overlying beds, 
bnt does not pass into them. It is thickest in 
Kent and Essex, and becomes thinner towards 
the west and south-west. Its beds are re- 
markably rich in various lands of fossils, in- 
cluding some birds, many reptilian species, and 
more than fifty determined species of fishes, of 
which a large proportion are Cranoid spedies. 
It also contains a rich variety of fossil fruits of 
a sub-tropical character. The greatest thick- 
ness of clay is in Sheppey, where it amounts to 
480 feet. The beds of the plastic clay underlie 
the London clay. 

Xiong'i A musical character of this form 
the length of which in common time is equal to 
four semibreves or eight minims. 

X^ongr Boat. A large and strong boat, 
formerly the largest carried by a ship ; but it 
has now generafiy given place to the launch. 

3Ciongr Primer. In Printing, the name of 
a kind of type two sizes larger than that used 
in this work. [Tvte.] 

Bong-timbers. In Shipbuilding, those 
timbers in the eantbodies which rising fcom 
the dead-wood are continued in one piece to 
the top of the second fnttocks. 

Bongan (its native Chinese name). The 
fruit of Ne^phelitm Longanum. 

Bongicorns , (Lat. longus, long; cornu, a 
horn). The fourth tribe of Coleopterous insects 
in the system of LaireiUe ; so called on account 
of the length of the antennse, which are rarely 
shorter than the body, and commonly surpass it 
in length. But this conspicuous character is 
not the only one which the Longicorn beetles 
possess in common. In all of them the under 
part of the three first joints of the tarsi is fur- 
nished with a brush ; the second and third are 
cordiform ; the fourth is deeply bilobate ; and 
there is a little nodule, resembling a joint, at the 
base of the last. The ligula, placed on a short and 
transversal mentum, is usually membranous, cor- 
diform, emarginate, or bifid; but sometimes is 
corneous, and forms the segment of a very short 
and transverse circle. The antennae are either 
filiform or setaceous ; they are sometimes simple 
in both sexes, and sometimes serrate, pectinate, 
or flabehiform in tbe males. The eyes in some 
species are rounded and entire, or but slightly 
emarginate, and in these species the thorax is 
trapezoidal or narrowed anteriorly ; but in most 
of the Longieorns the eyes are reniform and 
surround the base of the antennae. 

As the larvae of a very great proportion of 
the Longieorns live in the interior of trees, or 
under their hark, they are destitute of feet, 
or have but very small ones. Their body is 
soft, whitish, thickest anteriorly ; and the head 
squamous, and provided with stout mandibles. 
They do much injury to trees, the large ones 
particularly, perforating them very deeply, and 
sometimes drilling them in every direction. 
Some of them attack the roots of plants. 
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The abdomen of the female Longieorns is 
terminated by a tubular and horny ovipositor. 
These insects produce a small sharp sound, by 
rubbing the pedicle of the base of their ab- 
domen against the interior of the parietes of 
the thorax. 

Bonglpalps. The name of a family of 
Braehelytrous Coleopterans, or short-winged 
beetles, which have the maxillary feelers almost 
as long as the head. 

Bonglpennates (Lat. lon^s, and penna, 
a wing). A family of swimming birds, com- 
prehending those in which the wings reach as 
far as or beyond the tail ; as the tropic bird, 
albatross, &e. They are all denizens of the 
high seas, and from their powers of flight are 
to be met with in various latitudes. The hind 
toe is free or wanting. The beak is hooked or 
pointed at the tip. 

Bongirosters (Lat. longus, and rostrum, 
a beak). The name of a tribe of Grallse, or 
wading birds, including those in which the 
beak is remarkable for its length and tenuity, 
and by the high sensibility of its tip is well 
adapted for searebing or probing in mud or 
sand for worms or insects. The dilBferent gra- 
dations in the form of the bill serve to divide 
the Longirosters into families and genera. 

Bongissimus Borsl. A muscle of tho 
back, which assists others in keeping the spinal 
column erect. 

Bongittide (Lat. longitudo). In Astronomy, 
this term has two different significations, as it 
is applied to a celestial or a terrestrial object. 
The lon^tude of a heavenly body is the arc of 
the eoli^ptic intercepted between the vernal 
equinox and a ^eat circle perpendicular to 
the ecliptic passing through the body. It is 
reckoned eastward all round the sphere, from 0° 
to 360®. Tbe longitude and latitude of a celestial 
object, having reference to the ecliptic, and not 
to the plane ©f the earth’s diurnal motion, can- 
net be directly observed. The elements neee's- 
sary for determining the place of a star, which 
are given directly by observation, are its right 
ascension and declination, from whidi the lon- 
gitude and latitude must be calculated by the 
rules of spherical trigonometry. In the plane- 
tary theory, however, it is convenient to refer 
the motion of a planet to the plane of the earth’s 
orbit, or to make tbe longitude and latitude the 
coordinates of its motion. But the places of 
the stars are always defined, by modern as- 
tronomers, by means of their right ascensions 
and declinations. 

The longitude of a place on the earth is the 
are of the eguator intercepted between the 
meridian of the place and some conventional 
fibsed meridian, which is regarded as the origin 
from which the measures are reckoned. Ter- 
restrial longitudes and latitudes correspond to 
right ascensions and declinations in the hea- 
vens : with this distinction, however, that the 
right ascensions are always reckoned from the 
vernal equinox, or point in which the equator 
intersects the ecliptic easterly from 0° to 360° ; 
whereas the longitudes are reckoned by different 
D D 
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geographers from different points, selected for 
some local reason, there being nothing con- 
nected with the earth’s dinrnal rotation which 
render one point of the e( 3 [nator more con- 
Tenient than another. Eight ascensions are 
also reckoned in the same direction (eastward) 
ronnd the complete circumference ; while geo- 
graphical longitudes are reckoned both east- 
ward and westward, 180° each way. 

The parallels of latitude on the earth are 
distinctly marked out hy the diurnal circles 
described by the stars, and consequently lati- 
tude can always be determined by direct ob- 
servation of the heavens ; but the ease is en- 
tirely different with respect to longitude ; for to 
observers situated under the same parallel of 
latitude, but under different meridians, the 
heavens present exactly the same aspect, and 
there is nothing whatever to indicate any 
difference of locality. Longitude, therefore, 
cannot be measured by direct observation; it 
can only be inferred from the measurement of 
intervals of time to which it is proportional. 
In the course of a sidereal day the rotation of 
the earth brings successively every different 
meridian under the same star ; and, the rotation 
of the earth being perfectly uniform, it follows 
that the angular distance of any two meridians 
will be the same part of 860° that the interval 
of time which elapses between their coming to 
the same star is of twenty-four hours. For 
example, if a star pass the meridian of a place 
A at a certain moment, and that of B exactly 
one hour of sidereal time later; then the 
difference of longitude between A and B is the 
twenty-fourth part of 360°, or 16°, and the 
longitude of B is 16° west of A. The deter- 
mination of longitudes consequently resolves 
itself into the measurement of time ; and as the 
time, or the instant of mean noon, at any^ {dace 
can always be found without difficulty, if any 
observer at one place can by any means de- 
termine the precise hour it is at any other place 
at ihe same instant, he has then determined the 
difference of longitude between the two places, 
Of the various methods by which differences of 
longitude may be determined, the simplest and 
most obvious is that of transferring chrono- 
meters from one place to another. Suppose 
two observers, at the distant stations A and B, 
each to reflate his dock according to' the true 
sidereal time of his station ; and suppose a 
chronometer, also regulated to true sidereal 
time, to be compared with the clock at A, and 
then transported without suffering any change 
of rate, to B — the difference of the two do<^ 
would thus he exhibited ; and this difference ii 
exactly the time occupied by the equinoctial 
point, or hy any star in passing from the 
meridian of A to that of B ; or it is the differ- 
ence of longitude of the two places expressei 
in sidereal hours, minutes, and seconds. Were 
chronometers perfect, nothing more completi 
and convenient could be desired ; but this im- 
fortunately is even now very far from being the 
case, and until within a comparatively very 
recent time the practical determination of the 
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longitude hy means of chronometers could not 
(6 attempted. 

Another method of determining the difference 
of longitude between two places, is by tele- 
graphic signals. This method, though, from its 
nature, of limited application, is susceptible 
of great accuracy. The explosion of a rocket, 
the flash of gunpowder in an open dish, the 
extinction of a bright light, &c., are instan- 
taneous phenomena which can be seen at great 
distances and noted with the utmost precision. 
A signal of this kind, made at a station visible 
from two observatories, must be seen at the 
same absolute instant of time from both ; and 
the time marked by the clock of each observa- 
tory at this instant being noted, the difference 
of their local times, and consequently the 
difference of their longitudes, becomes known. 
This method is chiefly practised in connection 
with geodetical operations for measuring de- 
^ees of lonritude on the earth’s surface, and 
is perhaps uie best that can be adopted for 
determining the difference of longitude between 
two observatories situated at no very ^eat 
distance from each other. By means of inter- 
mediate signals, and observers suitably disposed 
between each, it may also be applied to transfer 
the time from one place to another, when the 
distance is too great to allow an artificial signal 
of any kind to be seen from both. (PM. 
Trans, 1826.) 

When the distance between two places is very 
considerable, artificial signals cannot be em- 
ployed, and it becomes necessary to have re- 
course to the methods famished by astronomy. 
These are principal^ the following : — 

1. of Jupiter's 8ateUites . — These 
phenomena are visible at the same instant of 
absolute time to all places on the earth ; and 
although they are not susceptible of being ob- 
served with rigid exactness, this method is 
much used by travellers, though for fixed ob- 
servatories the mean of a long series should be 
taken. The uncertainty is least in the case of 
the first satellite, on account of its quick mo- 
tion ; and as the eclipses of this satellite occur 
much more frequently than those of the others, 
the observations are chiefly confined to it. The 
times of the eclipses of the three first satellites 
are given in the Nautical Almanac ; so that an 
observer at any part of the world, who observes 
one of these eclipses, has only to compare his 
local time with that assigned to the phenomenon 
in the almanac in order to determine the dis- 
tance of his meridian from that of Greenwich. 

2. Occultations of Fixed Stars by the Moon. 
— This method consists in observing accu- 
rately the time at which a certain fixed star 
disappears behind the disc of the moon, or re- 
appears after having been occulted. The first 
of these phenomena is called the immersion of 
the star, the second the emersion. But, on 
account of the moon’s parallax, the immersion 
or emersion of a star behind her disc does not 
take place at the same absolute instant to ob- 
servers on different parts of the earth ; a calcu- 
lation: is therefore necessary to clear the obser- 
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ration of parallax, or to determine the time at 
which the phenomenon would have occurred if 
it had been seen from the centre of the earth. 
The length of the calculations by which the 
longitude is deduced is a disadvantage which 
attaches to this method. [Occiiltation.] 

3. Eclipses of the Sun. — The longitude is de- 
duced from the observation of solar eclipses, in 
the same manner, and by precisely the same 
sort of calculations, as from the oceultation of 
fixed stars. An eclipse of the sun is, in fact, 
an oceultation ; but these phenomena occur so 
seldom at any particular place, that they afford 
little assistance in the determination of longi- 
tudes. It may be remarked that the irregu- 
larities of the border of the moon’s disc render 
the instant of the commencement or end of a 
solar eclipse, aS also of the immersion or emer- 
sion of a fixed star, somewhat uncertain. But 
this uncertainty is corrected, or rather avoided, 
by measuring with a micrometer the distance 
between the two cusps, which, shortly after the 
commencement of the eclipse, appear as brilliant 
points, sharp and well defined. Knowing the 
distance of the cusps, or length of the chord, 
and also the semidiameters of the two bodies, 
the true distance of their centres at the instant 
the measure was taken can be calculated with- 
out much difficulty. As this measurement can 
be executed with much precision, and can also 
bo repeated frequently during the progress of 
the eclipse, the phenomenon of a solar eclipse 
affords one of the most certain methods of de- 
termining a longitude which can be practised. 
[Eclipsb.] 

4. Transits of the Moon. — This method is 
founded on the moon’s rapid change of place 
among the stars, which becomes very sensible 
even in short intervals of time. Suppose an ob- 
server at the station A to determine the sidereal 
time of the transit of the moon’s centre over 
his meridian ; and suppose another observer at 
B, to the west of A, also to denote the sidereal 
time of the same transit ; if the moon’s right 
ascension had in the interval undergone no 
change, the sidereal times marked by the two 
observers Would have been the same; hut as 
the right ascension has increased, while the 
moon was passing from the meridian of A to 
that of B, the sidereal time of the transit at 
the latter place will be increased; and, sup- 
posing the change of right ascension to be uni- 
form, the difference of the times of transit will 
be proportional to the difference of meridians. 
The chief objection to this method is, that any 
minute error in the adj'ustment of the transit 
instrument or rate of the clock is thrown upon 
the longitude, on which it produces a very 
sensible effect. The method can, therefore, 
only be safely practised at fixed observatories 
with the best instruments. 

5. Moon-culminating Stars. — This method has 
been proposed for the sake of eluding the effect 
of minute instrumental errors, which render 
the method last described so difficult. A star 
is chosen which culminates (that is, comes to 
the meridian) at nearly the same time with the 
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moon, and which has very nearly the same 
declination ; so that it may he seen in the field 
of view without altering the position of the 
transit instrument. The transit of the star, us 
well as the transit of the moon’s limb, is ob- 
served at both stations (or at least observed at 
the one station, and calculated for the other 
whose meridian is known), and the difference 
of sidereal time between the two transits noted 
at each. This difference, in consequence of 
the moon’s motion in right ascension, is not the 
same at both stations ; and its variation gives 
the difference of the longitude. By this means 
any error in the position of the transit in- 
strument affects tile star and the moon both 
alike ; but it is erroneous to suppose that tho 
method is independent of accuracy in the ad- 
justment of the transit instrument ; for if tho 
instrument is out of the meridian, the resulting 
longitude will be in error by the amount of the 
moon’s variation in right ascension during the 
corresponding interval. 

6. Lunar distances. — None of the methods 
which have yet been described (excepting that 
by ebronometers) can be very conveniently ap- 
plied to the important problem of determining 
the longitude of a ship at sea. In this ease, 
no fixed or meridian instrument can be em- 
ployed ; and the observer can only measure the 
apparent distance of the moon’s limb from a 
fixed star or planet with a sextant, or some 
reflecting instrxunent which can be held in 
the hand. For the purpose of rendering this 
method available to seamen, the distance of 
the moon from certain fixed stars is computed 
(several years previously) for every three 
hours of Greenwich time, and published in 
the Nautical Almanac. The moon’s distance 
from one of these stars being observed on 
board a ship, and corrected for refraction and 
parallax, and the apparent time at the place 
and moment of observation being- determined 
in the usual manner by the altitude of the sun 
or a known star, the difference between the 
apparent time of the observation and the 
apparent time at Greenwich corresponding to 
the earns distance^ interpolated from the Nau- 
tical Almanac^ gives the longitude of the ship. 
The longitude may also be determined by 
azimuths of the moon or by its altitude, either 
absolute or relatively to a star observed with a 
zenith telescope. [LuNAa Mbthod.] 

In the projection of maps and charts it is 
necessary to assume a point of the equator as 
the origin of the longitudes. The meridian 
passing through this point is called the first 
meridian ; and as its selection is perfectly 
arbitrary, it has been placed by different geo- 
graphers at various parts of the earth— a cir- 
cumstance which occasions some inconvenience 
in eonsultiug works of geography. Modem 
geographers usually assume the meridian of 
the capital of their own country as tho first 
meridian. English writers generally adopt the 
meridian of the Greenwich Obseiwatory, for 
which the Nautical Almanac is computed ; the 
French that of the Observatory of Paris. 
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[MERrDiA.K] Ptolemy, and the most celebrated 
of the ancient geographers, placed the first 
meridian at the Portnnate Islands (now the 
Canaries), which they conceived to be the nt- 
most boundary of the habitable earth. The 
Arabian astronomers also counted the longitude 
from the Portunate Islands ; and many of the 
modern geographers have counted from the 
island of Ferro, one of the most westerly of the 
Canaries. The reason for fixing on this point 
was probably that as there was no land fcnown 
to the west of the first meridian, the longitudes 
of all places would be reckoned in the same 
direction, or there would be no west longitude. 
The discovery of America destroyed the force 
of this reason. The inconvenience of counting 
in two directions is not very great ; but it might 
be avoided by reckoning the longitude all round 
the circle to 360°, which would undoubtedly 
be an improvement on the present method. 

Degrees of LoTigitude , — The figure of the 
earth being spheroidal, the degrees of longitude 
diminish as we proceed from the equator to- 
wards either pole. For the law of their varia- 
tion, and their lengths on the different parallel 
circles, see Legbeijj. 

Geocentric Longitude is the longitude of a 
planet as seen from the earth ; that is, the 
point of the ecliptic to which it perpendi- 
cularly corresponds as seen from the centre of 
the earth. 

Reliocentric Longitude is the longitude of a 
planet as seen from the sun. [Gbooentric; 
Heliocbntbio.] 

lliongnas Colli. The name of a pair of 
muscles of the neck : when one contracts, it 
moves the neck to one side ; when they both 
act, the neck is bent forwards. 

Xronicera (after Adam Louicer, a German 
botanist). The botanical name of the Honey- 
suckle genus, of wiieh many species occur in our 
gardens. 

Xoof. In a Ship, that part of the bow where 
the timbers begin, to cant or curve in towards 
the stem. 

Xoom. [W-BAvnsro.] 

Xoomlngr. The indistinct and magnified 
appearance of objects seen in particular states 
of the atmosphere. [Mikage.] 

Xooplioles. In Fortification, apertures in 
the walls of fortified places, in stockades, &c., 
through which musketry fire may be directed 
upon the exterior ground. They correspond 
for musketry fire to mnirasures for cannon. 
They were formerly made in the battlements of 
castles, to enable arrows and javelins to be shot 
from within. 

XopeK. Badix Lo^pemiana, The name of the 
root of an unknown tree, supposed to grow at 
Goa : it is said to be remarkably effective in 
checking diarrhoea. 

Xopblne. A crystalline substance formed 
by the destructive distillation of Aivcariot ; it 
has also been called pyrohensolene. The for- 
mula assigned to it is O 42 H 17 II 2 . 

Xopbiodon (Gr. ^ 64 )Of, a cres% and o5ot5s, 
tooth). A genus of fossil Perissodactyie Mara- 
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malia, remains of which have been found in the 
Eocene strata. The teeth present annectant 
affinities between Tapirus and Bhinoceros, The 
last two premolars are more simple in Lophio- 
don than in Tapirus ; the inner side exhibit- 
ing one cone in the former, and two in the 
latter genus. It was, however, more nearly 
allied to Tapirtcs than to Balceotherium and 
Bhinoceros^ 

.uupujix-avew v^juupuij.di, uuo uj. uxic gcuuxHij. 

A natural order of hypog^ous Exogens, belong- 
ing to the Guttiferal alliance, LopMra is the 
sole genus. They are tropical African trees, of 
no special interest. 

XopbobrancMates (Gr. K6<pos, and 
^pdyxia, gills). An order of osseous fishes, 
comprehending those in which the giUs are 
iu Ihe form of small tnfts, and disposed in 
pairs along the branchial arches; as in the 
pipe-fish and hippocamp. 

Xopboite. A variety of Eipidolite from 
ZiUerthal in the Tyrol 

Xopbotes (Gr. \6<pos). A genus of Tsenioid 
fishes, characterised by a short head, surmounted 
by a high osseous crest, to the summit of which 
a long and stout spine is attached, bordered be- 
hind with a membrane and a low fin, of which 
the rays are nearly all simple, and which ex- 
tends from the occipital spine to the point of the 
tail ; this is terminated by a distiuct but very 
small caudal fin. 

Xopbyropods, Xopbyropoda (Gr. \6<l>os^ 
and wous, a foot). The name of a section of Ento- 
mostracous Crustaceans, comprehending those 
species which have cylindrical or conical ciliated 
or tufted feek 

Xopping. In Arboriculture, the cutting off 
aU the branches of a tree for the sake of the 
profit to be derived from them ; as contrasted 
with pruning, by which some of the branches 
are cut off for the sake of the tree._ The lop- 
ping of a tree, however, does not include the 
cutting off of the crop or leading shoot ; and 
hence, when timber trees are sold, the purchaser 
bargains to take them either with or without 
the lop and crop, as the case may be. 

Xorantliaceee (Loranthus, one the gene- 
ra). A natural order of parasitical Exogens 
included by Lindley in ms Asaral alliance. 
They principally inhabit the equinoctial regions 
of Asia and America, and are distinguished from 
Caprifoliucece and all other, orders by their 
parasitical habit, and by the stamens being op- 
posite to the petals. Brown suggests their re- 
lation to ProteacecB ; and, upon the whole, tho 
structure of this order appears to be rather that 
of a polypetalous or apetalous than of a mono- 
petalous order. Schleiden has made the start- 
ling assertion that they are gymnospermons. 
The bark is usually astringent. Their chief 
peculiarity is their power of rooting in tho 
wood of other plants. They effect this when 
they first germinate by fixing their root u]pon 
the bark, and then by slow degrees introducing 
it into the tissue till they reach the wood, be- 
tween the wedges of which they slightly in- 
sinuate themselves, thus placing their abortive 
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roots in the line of the current of ascending sap. 
They are generally beautiful plants, but are 
scarcely capable of cultivation. Mistletoe is the 
most northern species of the order. 

aborcba. The name of a coasting vessel used 
in the Chinese seas. 

Xord (A. -Sax. hl^-ord, supposed by some 
to mean ord, the origin of hlaf, loaf^ but re- 
garded by others as a corruption of hldf-weard, 
the warder of bread'. Max Muller, Lectures 
on Language^ 2d series, p. 255). A tide of 
honour. It may be said to be either a title 
of hereditary dignity (as lord of parliament) * 
or a title expressing certain powers, as lord of 
a manor, lord chancellor, lord of the treasury, 
&o. The eldest sons of earls, and all the sons 
of dukes and marquises, are styled lords by 
courtesy. 

Xiord Advocate of Scotland. [Advocate.] 

Xiord Keeper. [CHAKOELLOii; Kbbpbk.] 

Xiord aPrivy Seal. [Seal.] 

l^ord’s Supper, Tbe. [Eucharist.] 

Xiord-Xileutenant of Ireland. The chief 
executive ofS.eerof the Irish government, repre- 
senting in some respects the person of the Hng. 
The first viceroy or lieutenant of Ireland appears 
to have been appointed in the reign of Henry II. ; 
and by Acts of Parliament passed in the reigns 
of Eiehard HI. and Henry VIII. provision was 
made for the election of a governor by the 
chancellor, treasurer, or other high ojBEicers of 
the government, on the death or resignation of 
a lieutenant, until the king’s pleasure were 
known. The chief ofSlcer in Ireland has been 
variously styled at different times; as custos 
or keeper, justiciary, warden, procurator, sene- 
schal, constable, deputy, and lieutenant. He 
is appointed by letters patent durante bene 
plaeito. He has a council, composed of the 
great officers of the crown in Ireland and 
others appointed by the crown. He cor- 
responds with the secretary for the home de- 
partment; but the management of the affairs 
of the Irish government in London is chiefly 
intrusted to the secretary for Ireland, who is 
also chief secretaiy of the lord-lieutenant. He 
has also a household, consisting of a private 
secretary, steward, comptroller, chamberlain, 
gentleman usher, master of the horse, and 
subordinate officers. His salary has been 
usually 20,000^. per annum. 

Xords-Xiieutenant of Counties. In 
England and Wales, officers appointed by the 
king, and intrusted by parliament with full 
power and authority to ceffi together, arm, and 
array the militia, and cause them to be trained 
and exercised once every year. Each may 
appoint twenty or more deputy-lieutenants, 
who must have 200?. a year freehold estate; 
except in the Welsh and some small English 
counties, where the qualification is only 150?. 
The lord-lieutenant also nominates officers in 
the militia and yeomanry : but the names both 
of deputy-lieutenants and officers must be laid 
before the king ; and if he, within fourteen 
days, expresses disapprobation, the commissions 
do not issue. 
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Xiordship. [Leet.I 

l^ore (Lat. lorum, a thong'). In Ornithology, 
signifies the space between the bill and the eye, 
which is bare in some birds, as in the great 
crested grebe ; but is generally covered with 
feathers. In Entomology, the term is applied 
to a corneous angular machine observable in 
the mouth of some insects, upon the interme- 
diate angle of which the mentum sits, and on 
the lateral ones the eardines of the maxillare, 
and by means of which the trophi are pushed 
forth OP retracted, as in the Hymenopterous 
insects. 

Xiorica (Lat. ; G-r. 6c&pa^). A enirass or crest 
of mail, made of .leather and set with plates of 
metal in various forms, chiefly in rings lilce a 
chain, used by the Roman soldiers, 

]bortcates, Tkoricata (Lat. lorica). The 
name given by Merrem to an order of reptiles 
dismembered from the Sauria of Cuvier, and 
including those species, as the Crocodile, which 
are protected by an armour of bony plates. 

Xforioation (Lat. loricare, to crust over). A 
term of old Chemistry, signifying the application 
of a lute or coating to glass and other vessels- 

Xjorimer (from Lat- lorum). A name for- 
merly given to the makers of bits, spurs, and 
other articles of iron used for horses. 

3borls. [Stenops.] 

Kory. A tribe of birds composed of several 
genera, closely allied to the Parrots : remarks 
able for their very soft beaks. They are to be 
found in most of the islands of the Indian 
Archipelago, and in Australia. 

XfOtalite. A greenish-grey mineral found 
at Peterlow in Finland. 

]bote-tree (G-r. AwrtJs). Of this there were 
two kinds : the one a small plant, from which 
the Lotojghagi derived their name ; the other a 
tree with cut leaves and very hard wood. The 
former is reputed to be the Zizyjghus Lotus, the 
latter the Oeltis australis. The true Lotus of 
the ancients has been, however, with more pro- 
bability referred to Nitraria tridentata. In the 
Hindu Mythology, the Lote-tree is regarded as 
the symbol of creation. [Lotophagh.] 

Xio-tbian. A name common to that part of 
leotland which stretches along a considerable 
part of the southern shores of the Frith of 
Forth, and comprehends three counties, Had- 
dingtonshire, Edinburghshire, and Linlithgow- 
shire ; otherwise called East, Mid, and West 
Lothian. The etymology of the name is doubt- 
ful. Lothian was taken possession of by the 
Saxon invaders a. d. 460, and became the scene 
of contest between the Saxon-Gaels and Scoto- 
Irish, and was at length ceded to Malcolm II. 
in 1020. Lothian was considered as a country 
wholly distinct from Scotland in the reign of 
David I., and the period of its incorporation 
with the rest of the country is assigned to the 
eleventh or twelfth century. 

ILotion (Lat lotio), A mixture of different 
ingredients, or a solution of various medicinal 
substances, in water or other menstrua, designed 
for external application. Indolent ulcers and 
tumours require stimulating lotions ; whereas 
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sedative and naxcotie mixtures are used to 
alleviate pain. 

]botop1iagrl (Gr. kuTo<l>dyoSf a lotus-eater). 
In Homeric Mythology, the name of the people 
inhabiting a country to which Ulysses was 
carried {jOdyss. ix. 82) while trying to double 
Cape Malea in the Peloponnesus. (Gladstone’s 
E.omer and the Rom&rio Age^ vol. iii. p. 320.) 
According to the legend, those who ate the fruit 
forgot their Mendi and country, and wished 
only to remain idle in the land of the Lotus. 

liottery (Ger. loos, ht). A lottery may 
be defined as a game of hazard, in which small 
suips are ventured for the chance of obtaining 
a larger value, either in money or other articles. 
Lotteries are formed on various plans ; but in 
general they consist of a certain number of 
tickets drawn at the same time, with a corre- 
sponding number of blanks and prizes, by which 
the fate of the tickets is determined. In modem 
times this species of gaming hasbeen sanctioned 
at different periods by most of the European 
governments, as a means of raising money for 
public purposes. The earliest English lottery 
of which there is an authentic record was 
drawn in 1569, when 400,000 tickets were 
sold at ten shillings each. The prizes consisted 
chiefly of plate, and the net profits were in- 
tended to be appropriated to rejpairing the har- 
bours of the kingdom and other public works. 
In 1612 a lottery was drawn for the benefit 
of the English colonies ; and, in the course of 
the same century, the desire for embarking in 
speculations of this kind gave rise to so many 
private und6rtakings,many of which wereformed 
on the most fraudulent principles, that, in the 
beginning of Queen Anne’s reign, parliament 
found it necessary to suppress private lotteries 
‘ as public nuisances.’ The year 1709 saw the 
birth of the first state or parliamentaiy lottery 
and from that time down to 1 823 they were 
annually licensed by Act of Parliamenl^ under a 
variety of regulations. In the very early part 
of last century the prizes were paid in the form 
of terminable annuities. Thus in 1746 a loan 
of 3,000,000/?. was raised on 4 per cent, an- 
nuities, and a lottery of 50,000 tickets, at lOZ. 
each; and in the followingyear l,000,000j. was , 
raised by the sal© of 100,000 tickets, the prizes 
in which were founded in perpetual annuities, at 
the rate of 4 per cent, per annum. Luring the 
same century government constantly availed 
itself of this means to raise money for various 
public works, of which the British Museum and 
Westminster Bridge are well-known examples. 
But at the commencement of the present cen- 
tury a ^eat repugnance began to be manifested 
in parliament to this method of raising any 
part of the public revenue, in consequence of 
the spirit of gambling which it tended to foster 
in the great body of the people ; and the evil 
at last became so palpable, tha4 in the yean 
1823, the legislature consented to the entire 
abolition both of state and private lotteries. 
It would be superfluous to enter into any ar- 
gument to point out how prejudicial all such 
establishments must bo to public morals, by 
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giving the countenance of government to a sys- 
tem of gambling, by which the mind is misled 
from habits of continued industry to dreams of 
sudden wealth, which, iu the great majority of 
instances, must end in ruin. Those who wish 
to see the results of this system of finance ex- 
hibited in its true colours, will find ample in- 
formation in the two parliamentary reports 
presented to the House of Commons on the 
subject of lotteries in 1808; but the following 
passage from the Wealth of Nations illus- 
trates clearly and forcibly their principle and 
operation : — 

‘ The world neither ever saw, nor ever will 
see, a perfectly fair lottery, or one in which the 
whole gain compensated the whole loss : be- 
cause the undertaker could make nothing by it. 
In the state lotteries, the tickets are reedly not 
worth the price which is paid by the original 
subscribers, and yet commonly sell in the 
market for twenty, thirty, and sometimes forty 
per cent, advance. The vain hope of gaining 
some of the great prizes is the sole cause of this 
demand. The soberest people scarce look upon 
it as a folly to pay a small sum for the chance 
of gaining 1 0, 0 0 0 or 20, 0 0 0 pounds ; though they 
know that even that small sum is perhaps 20 
or 30 per cent, more than the chance is worth. 
In a lottery in which no prize exceeded 20^., 
though in other respects it approached much 
nearer to a perfectly fair one than the common 
state lotteries, there would not be the same 
demand for tickets. In order to have a better 
diance for some of the ^eat prizes, some 
people purchase several tickets, and others 
sm^ shares in a stiU greater number. ^ There 
is not, however, a more certain proposition in 
mathematics, than that the more tickets you 
adventure upon, the more likely you are to bo 
a loser. Adventure upon all the tickets in the 
lottery, and you lose for certain; and the 
greater the number of your tickets, the nearer 
you approach to this certainty,’ (Legerando’s 
Bienfaisance Bubligue 1. ii. eh. vi ) 

State lotteries were abolished in France in 
1836, along with the gambling houses, from 
which a great revenue had been derived. They 
stiU exist in several of the German states. 
That of Hamburg is established on a com- 
paratively fairer principle than was adopted 
either in France or England ; the whole money 
for which the tickets are sold being distributed 
among the buyers, except a deduction of 10 per 
cent, made from the amount of the prizes at 
the time of their payment. 

XiOiigli. An Irish term, synonymous with 
the Scotch loch, but not with the English lake ; 
for loch and lough are' applied to designate 
arms of the sea, as well as collections of fresh 
water, which lake is not. 

Kouis, St., of France. A royal military 
order, founded by Louis XIV. in 1693. The 
badge is a cross of eight points, with fleur-de-lis, 
and bearing a circular shield containing the 
effigy of St. Louis. 

Xioula d’Or, A gold coin under the old 
system of France, first struck under Louis XIII. 



LOUSE 


LOWER EOCENE 


in 1641, from whom they derived their name. 
The louis d’ors, says Kelly, coined before 1726, 
which passed then for 20 Evres, were coined 
at the rate of 36|- per French mark of gold 22 
carats fine. From the year 1726 to 1785 louis 
d’ors were coined at the rate of 30 to the mark 
of gold ; and about this period all the gold coins 
in France were ordered to be brought to the 
mint to be melted down ; and a new coinage 
then took place, at the rate of 32 louis d’ors to 
the mark of the same degree of jfineness, with 
a remedy of 16 grains in the weight, and || of 
a carat in the alloy. The intrinsic value of 
this new coin was 185. sterling. Louis 
d’ors were formerly regarded as a current coin 
in aU parts of the Continent; but in England 
they are sold merely as merchandise, and their 
value has fluctuated from ISa. 6^. to 21s. 
sterling. The term louis d^or is still given to 
the gold coinage of the present government of 
France, though they are also often called 20- 
frane pieces. 

XiOTLse. The JPedkulus Hominis of Lin- 
naeus, a small parasitic apterous insect; well 
known, and usually found on those in lividuals 
who neglect personal cleanliness.^ It proceeds 
from a small egg, or mt, and is distributed 
amongst nearly all known domesticated ani- 
mals; the species, however, differing usually 
from those found in man. 

]bouvre. One of the most ancient palaces of 
France. It existed in the time of Lagobert, 
as a hunting seat ; the woods then extend^ 
aU over the actual site of the northern portion 
of Paris, down to the Seine. The origin of its 
name has not been satisfactorily ascertained. 
It was formed into a stronghold by Philip 
Augustus, who surrounded it with towers and 
fosses, and converted it into a state prison, for 
confining the refractory vassals of the crown. It 
was then without the walls of Paris ; but on their 
extension in the latter part of the fourteenth 
century, it was included in their dreuit. 
Charles V. made additions to it. That part 
of the palace now called the Vieux Louvre 
was commenced under the reign of Francis 
I., after the designs of Pierre I’Escot, abbot 
of Clugny. “When Charles IX. resided in 
the Louvre, he began the long gallery which 
connects it with the Tuileries, built for his 
mother by Philibert de I’Orme : this gallery 
now holds the celebrated collection of paint- 
ings; it was finished by Henry IV. Louis XIV. 
erected the peristyle that formed the entrance to 
the Vieux Louvre (since materially altered) from 
the side of the Tuileries, after the designs of 
Lemercier. That monarch also gave a begin- 
ning to the modem portion of the Louvre, 
by erecting, after Perault’s- design, the great 
eastern front ; and subsequent monarchs have 
slowly advanced it towards completion, espe- 
cially Napoleon I. The eastern front exhibits 
a fa 9 ade of great beauty, though it is sadly out 
of harmony with the architecture of the interior 
and of the inner quadrangle. (See the criti- 
cism of Mr. Fergusson in his Mstory of the 
Modern Styles of Architecture.) Of late years, 


the Louvre has been connected with the Tui- 
leries, at an immense expense, but with su- 
preme talent, by the late M. Visconti, assisted 
by M. Lefenille; and the united palaces form 
a mass imposing and magnificent in the 
extreme. Besides the gallery of paintings 
above mentioned, which contains some of the 
finest works of art in the world, the Louvre 
contains a matchless collection of antiquities, 
and other specimens of art ; the eoUeetiou of 
Roman and Graeco-Roman sculpture, and of 
Etruscan ornaments, is unrivalled. 

Xiove Apple. The Tomato, LyG(^eTsieum 
eseidentum^ whose fruit forms an excellent 
ingredient in soups, sauces, and gravies, and 
is also extensively used in various other ways. 

Xiove, Family of. A sect of fanatics in the 
sixteenth century, holding tenets resembling 
those of the early Anab.aptists. There is a pro- 
clamation against them by Queen EHzabetli, 
dated from her manor of Richmond, 1580. 

Xiove Feasts. Religious meetings held 
quarterly by the Methodists, to which members 
of their church alone are admitted, and that 
only on presenting a ticket or a note from the 
superintendent. They are retained in imita- 
tion of the AoAPiE [which see] held by the 
early Christians. 

Xiow Sunday. In Ecclesiastical Antiqui- 
ties, the Sunday next after Easter has been 
popularly so called in England; perhaps by 
corruption for close (Pascha dausum, close of 
Easter, one of the many names by which it was 
known in the Christian church). 

X^&welte. A yellowish or reddish mineral 
product, found at Isehl in Austria. It is a sul- 
phate of magnesia and soda. 

l^ower ZSmplre. A name sometimes ap- 
plied to the Roman empire, from the removal 
of the imperial seat to Constantinople down to 
its extinction on the capture of Constantinople 
by the Turks in 1463. 

Xiower Eocene. The Lower Eocene de- 
posits are best developed in the London and 
Hampshire basins, and can be studied there in 
great detail. They are very rich in fossils, in- 
dLu^ng a great variety of plants, of which the 
firuits alone remain, and many quadrupeds of 
extreme interest. On the whole, they may be 
said to underlie the great Paris series, with 
which they were long compared. 

The following is the division of these beds 
suggested by Mr. Prestwich as best showing the 
position of the deposits in England : — 


Upper Series 


{ London olay 

Basement bed of the London clay 
^ Upper 


Woolwich and Reading 


Lower SeiuqiS’^ 


Middle 

Lower 


Thanet sands 

Lower Eocene formations under various names 
are known in many parts of Europe, Asia, and 
both North and South America, and range into 
North Africa. The Nximmulitic Fouma.tion is 
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one of he most important representatives. The jitude of that point, then the infinitely small 
Monte Bolca and Mount Lebanon beds, cele- arc of the parallel of latitude corresponding to 
brated for their fossil fish remains, are at the an increment of the curve is dK sin and the 
bottom of these Tertiaries. So also are the San- differential of the co-latitude is dp ; but, be- 
tee limestone of North America and some of the cause the curve cuts all the meridians under the 
green earths of New Jersey XJ.S. The older same angles, the variation of the parallel of 
tertiaries as a group are very rich in organic 'atitude corresponding to an increment of the 


2 urve is proportional to the variation of the 
jo-latitudej conseq_uently a dx sinp^dp, or 

a which is the differential equation 
sm p 


a dKt: 


remains. [Eocestje ; Londout Clay.] 

l^ower Cvreeusaaad. The name given by 
English geologists to the lower division of the 
Cretaceous series of rocks as developed in the 

south-eastern part of the British Islands. The • j ^ j.- . i 

name grmimU -was ori^aUy ^Ten to the By mtegration, the e^mtioii of the 

sands heneath the ehalh, because in many places, l“®‘Jonne curve is at once found to be 
though red in colour, they are found to be full tan ^=0 where e is a new constant. Erom 
of green particles, owing to the presence of 2 

scales of silicate of iron. Beds of this kind this it is at once manifest that the stereographie 
are developed very largely in our own islands, projection of a loxodromic curve on the sphere 
Deposits of the same age are found also on is a logarithmic spiral, the centre of projection 
the Continent, especially in the north of Switzer- being at the pole opposite to the one from which 
land at Neufch^ttel. These beds are typical; and the angles p are measured, 
under the name Neocomian, which probably XiOJ^enge (Fr. losange). In Heraldry, a 
includes some part of our Wealden period, im- bearing in the shape of a parallelogram, with 
portant deposits occur in Switzerland. two obtuse and two acute angles. The arms of 

The lower greensand is rich in fossils, many maidens and widows are borne on shields of 
ofthem very characteristic. The Perna mulleti^ this shape. 

a large bivalve shell, is common in the typical Lozengb. In Miathematics, a synonym for 
beds. Shells of eephalopodous molluscs, vary- rhombzts, being an oblique-angled equilateral 
iug greatly in form, abound in the rocks of tins parallelogram. 

period, Lozengb. In Pharmacy, a medicinal stib- 

The Isle of Wight presents admirable sections stance made up into a small cake, to be gra- 
of the lower greensand, and serves to connect dually dissolved in the mouth. Sugar, gum, and 
the beds known under this name with the typi- starch are the nsiial inert parts of lozenges ; 
cal Neocomian deposits. [Neocomian.] and minute quantities of active substances are 

Xiowigite. A. variety of Alum-stone found added, according to the purposes for which they 
at Tolfa in Italy and Tabrze in Siberia, and are intended : such as ipecacuanha or sqniUs, 
differing from ordifiary Alum-stone only in eon- for pectoral lozenges ; extract of poppies or 
taining a less amount of water. Named after opium, for sedative lozenges ; cayenne pepper 
Lowig, by whom it was analysed. as a stimulant ; oil of peppermint as an anti- 

Xioxla (G-r. \ol6s, erooJced). A genus o" spasmodic, &c. 

Conirostral Passeriue birds, characterised by - - - 
having a compressed beak, and the two man- 


dibles so strongly curved that their points erosi 
each other, sometimes on one side, sometime! 
on the other. The crossbill (Zoxia Gwrvirostra 
is the type of this genus. 

Xioxoclase (Gr. and xXdw, I 


Rubber’s Hole. On Shipboard, an entrance 
to the top, by which it is reached without pass- 
ing over the futtoek shrouds. It is the easier 
though slower way, and is regarded by sailors 
as only worthy of a lubber. 

lubricator (Lat. lubricus, slippery). An 
arrangement for lubricating the bores of rifled 


The name given hy Breithaupt to the Felspar guns, and thus removing the solid residue from 
which occurs with Pyroxene in the Laurentian Sie powder which would otherwise be left in 
rocks of Hammond, St. Lawrence county, New the bore, and clog the grooves. It consists, in 
York. It has the cleavage, density, and compo- our service, of a copper wad, containing equal 
sition of Orthoclase, and is remarlmble for th( parts of tallow and oil, next the projectile, then 
large amount of soda which it contains. a felt wad, and then a millboard disc, all joined 

aCioxodromlc Curve (Gr. and dp6fji.os. together. The explosion of the charge drives 
a course). A curve which cuts at a eonstani the copper wad against the projectile, and re- 
angle all the lines of curvature of a surface which leases the lubricant ; which the felt wad, acting 
belong to one and the same system. In th( as a mop, wipes up and carries forward, 
case of a surface of revolution, the trajectories In Machinery, the term lubricator is applied 
of the meridian lines are loxodromic curves, to the arrangement by which the bearings of 
A ship sailing always towards the same poini the engine are preserved from the effects of 
of the compass, or on the same rhumb, describe! 
a loxodromic curve ; it is manifestly a Mud o 
spiral which approaches the pole asymptotically. 

The differential equation of a loxodromic curv 
on the sphere is easily found. In fact, if ^ b( 
the arc of the meridian intereei ■ ' 


point of the curve and the pole 
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friction by means of oil or grease. 

Xiucantdee (Ghr. Ad/co jr, a wolf\ also the name 
of an insect). A family dismembered from the 
Linnsean genus Lmanus, and including those 
insects which, in addition to the comprehensive 
characters of the original genus, present antennae 


and A the Ion- strongly geniculate, glabrous, or but slightly 
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pilose ; tlie labrum rery small, or confounded 
•with the epistome; maxillae terminated by a 
membranous or coriaceous, silky, pencilliform 
lobe ; edentate, or with one tooth ; and a hgula 
either entirely concealed or incorporated with 
the mentum, or divided into two narrow, elon- 
gated, sOky lobes, extending more or less be- 
yond the mentum. The seutellum is situated 
between the elytra. The stag-beetle, Lucanus 
cervics, &c., is the type of this family. The 
subgenera are CEsalus, LaTn^rina, JSinodm- 
drum, &e. 

Xiucanus. A Linnsean ^^enus of Coleo- 
ptera, forming the type of a ’tribe of Lamel- 
lieorn beetles (Lucanina) in the system of 
Latreille, by whom it is thus characterised : 
Antennae composed of ten joints, the first of 
which is usually much the longest ; the anten- 
nal club has its leaflets or teeth arranged per- 
pendicularly to its axis, in the manner of a 
comb. The mandibles are always corneous, and 
most commonly exhibit a sexual superiority of 
developement and peculiarity of form in the 
males. The maxillse are generally terminated 
by a narrow, elongated, and silky lobe; but 
sometimes are entirely corneous and dentated. 
The ligula in most of the Zuoamnes is formed 
of two small silky pencils, projecting more or 
less beyond an almost semicircular or sq'uare 
mentum. The anterior legs in the greater 
number are elongated, and their tibiae dentated 
along the whole of their outer side. The tarsi 
terminate in two equal and simple hooks, with 
a little appendage with two setae between them. 
The elytra cover the whole of the upper part of 
the abdomen. The insects thus characterised 
were first divided by the immediate successors 
of Linnaeus into two genera, Luoanus proper and 
Passalus, both of which are now elevated to the 
rank of families, and subdivided into numerous 
subgenera. [Lucanidjb ; Passaxid.®.] 

Xiuceres (Lat.). In Boman History, the 
name given to a division of the Boman populus 
or patricians. Livy (i. 13) speaks of the origin 
of this name as unknown, but describes Qie 
Luceres with the Bamnenses and Titienses as 
centuries of knights. [Equites.] Elsewhere 
(x. 6) he speaks of them as being the three 
ancient tribes. (Sir G-. C. Lewis On the Cre- 
dihiliiy of Early Roman History^ ch. xi. sec. i.) 

Xiucern. The Medicago sativa, a weU- 
known plant of the natural family Leguminosa. 
There are many species of Medicago, but of 
these the artificial grass, called Lucern, is most 
deserving of notice. This plant was in high es- 
timation among the ancients ; and its nutritious 
qualities, easy cultivation, rapid growth, and 
luxuriant properties, have placed it in the first 
rank of vegetable food for cattle, even in the 
present times. * Lucern,’ says an old writer, ‘is 
commended for an excellent fodder. , . . There 
is not any pulse or other feeding which is more 
agreeable or more precious for feeding beasts 
than lucerne : so that it may seem to spring out 
of the earth. . . as a more especial favour J&om 
God, not only for nourishing and fatteniug herds 
of cattle, but also to serve as a physic for beasts 
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that are sick.’ {Country Farm, 3rd edit. fol. 1610, 
p. 364.) Those who wish to see the properties 
of this plant fully developed, and its history 
traced from its discovery during the Persian 
expedition -under Darius to its subsequent in- 
troduction successively into Greece, Italy, Spain, 
Prance, and Germany, down to its arrival in 
England, will find ample details in the learned 
Essays on Hicshandry'hy the Bev. Walter Harte 
(London 1770). The origin of the term lucern 
is involved in obscurity, Some authors have 
derived it, naturally enough, from the canton 
in Switzerland of that name; but from the 
account given by Mr. Harte of the history of 
this plant, it does not appear either that 
Switzerland was particularly famous for pro- 
ducing it, or that the northern or western 
nations of Europe received it thence. It is 
cultivated successfully in the lowland part of 
Essex, where a deep calcareous loam and a 
favourable climate combine to make it a most 
productive forage crop. 

Xiucemaria (Lat. lucema, a lam^"^. A 
genus of fleshy poly'pi {Rolypi carnosi) in the 
system of Cuvier, characterised by a long and 
lender pedicle supporting a radiated disc, 
which sends off numerous tentacula united 
in bundles. Cuvier regarded the Luc&rnaricB 
as being nearly allied to the Actinm or sea- 
anemones ; but their substance is softer. They 
emit phosphorescent light. 

Xiuoifer (Lat. light-hearing). The morning 
star. A name given to the planet Venus, 
when she appears in the morning before 
sunrise. When Venus follows the sun, or 
appears in the evening, she was called JSes- 
^erus, the evening star. These names no 
longer occur except in the old poets. 

Ibiiclfers. This term was originally applied 
to matches tipped with a mixture of chlorate 
of potash and sulphuret of antimony which 
were inflamed by friction iipon a piece of 
emery paper. These have been superseded by 
a variety of mixtures containing phosphorus. 
The manufacture of lucifers now forms a vast 
trade, which in this country alone consumes up- 
wards of 'eight tons of phosphorus and twenty- 
six tons of chlorate of potash in tipping them. 
The process of making them is almost wholly 
performed by macbinery. It has been found 
that the iU effects eansed by the employment of 
common phosphorus on the health of the work- 
men may be prevented by using in its stead 
the red or amorphous phosphorus, which with 
manganese and glue is made into a friction- 
paste for covering the side of the boxes. Such 
matches, as not being affected by accidental 
friction, and as being free from poison, are 
called safety matches. 

3buoiferians. The name of a sect of 
schismatics, so called from Lneifer, bishop 
of Cagliari, in the fourth century, who refused 
to hold any communion with the clergy who 
had conformed to the Arian doctrines, and 
whom a synod at. Alexandria, a.i>. 352, had 
determined to readmit into the church on 
condition of an open acknowledgement of their 
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errors. His followers axe little Lieard of after 
tb.6 time of Theodosius the Great. [Schism.] 

Ibuclna. [Litha.] 

Xtucullite. A black limestone often polished 
for ornamental purposes, to which it is said first 
to have been apphed by Lueullus the Eoman 
consul, who origmally carried it to Eome from 
an island in the Nile. 

Xiucuma (its Peruvian name). A genus of 
Sapotaoets found in the West Indies and South 
America, and comprising numerous shrubs or 
tall trees, one -of which, Z. mammoswn^ called 
the Marmalade-tree, is cultivated for the sake 
of its fruit, which contains a thick agreeably 
flavoured pulp bearing some resemblance in 
appearance and taste to (g^uinee marmalade, 

Kiidlow FormatLon. The upper member of 
the typical Silurian series in England. It is well 
developed nearthetown of Ludlow, and is there 
recognised by distinct groups of organic remains. 

It is subdivided into three principal members, 
(1) Upper Ludlow sands and shales, (2) Aymes- 
try limestone, and (3) lower Ludlow shmes, with 
concretions of limestone. The whole series is 
rich in organic remains, many of them charac- 
teristic and easily recognised. Certain groups 
of trilobites are especially developed in these 
uppermost Silurian rocks, but they are all won- 
derfully rich in fossils. The total thickness of 
the Ludlow formation in England and Wales is 
estimated at not less than 2,000 feet. 

The Ludlow formations are well represented 
in Bohemia, together with the other principal 
divisions of the Silurian series. They extend 
also to Scandinavia and Russia, but generally 
under a very different appearance, being identi- 
fled only by the groups of fossils. 

Xiues (Lat.). As a Medical term, poison or 
pestilence ; a plague. 

3baff. The foremost or weather edge, or leech 
of a fore-and-aft sail. To luff, to bring the 
ship’s head nearer the wind. 

ibujOTer Boarding- or Bou-vre Boarding. 
In Architecture, boards placed in an aperture 
above each other at regular intervals, and in- 
clined to the horizon at an angle of 4.5°, so as 
to admit air to the interior -without allowing 
the rain to penetrate. 

Xiug-sail. A four-sided sail bent to a yard, 
wbich is slung nearly horizontally, about one- 
third of its length fcoin the windward end. 

Xiugger. A_ small vessel carrying two or 
three masts, with a lug-sail on each; it is 
capable of beating very dosely up to the wind. 

XiuxnaclieUa. Shell marble ; the f?ag- 
ments having a pearly lustre, it is sometimes 
termed marble. The finest specimens are 
from the lead mines of Bleiberg, in Carinthia. 

Xiuxnlbago. Rheumatism. 

Xiumbar Abscess (Lat. lumbus, the flank). 
An abscess of the loins formed upon the psoas 
muscle; it is frequently mistaken for nephritic 
or rheumatic disease, and, when it forms a 
swelling in the groin, for hernia. 

Xiumber. In a trading vessel, the name 
applied to small spars, &g., as handspikes, an- 
chor stocks, gaffs, &e, 

410 


LUNACY 

Kumbrioal XMCuscles (Lat. lumbrieus, 
an earthworm). Small muscles of the hand 
which assist in bending the fingers. 

Xiumbricus (Lat.). A Linnaean genus of 
Vermes, now the type of a family {Lun^ricineB), 
which ranks as the first of the Setigerous 
Ahranehian Anellidans in the system of Cuvier. 
All the species of this family — the earth- 
worms, as they are commonly called — are cha- 
racterised by a long cylindrical body, divided 
by rugae into a great number of rings, and by 
an edentate mouth. The common earthworm 
{Lumbrious t&rr^tris, Linn.) attains nearly a 
foot in length, and is composed of upwards of 
one hundred and twenty rings. This species is 
extremely abundant : they traverse the soil in 
every direction, swallowing quantities of earth, 
together -with portions of roots and ligneous 
fibres, and other organised substances, which 
they assimilate for their own nutriment. Their 
eastings constitute a rich soil. 

In gardens and cultivated ground earthworms 
are rather beneficial than otherwise, by render- 
ing the soil permeable to water, and mixing its 
constituents. It is only ijihen they occur in 
lavras and gravel-walks that they become 
troublesome, and then only because their casts 
disfigure the surface. In such situations they 
may be removed or destroyed by the use of 
dear Hme-vmter, made vrith quick-lime. 

Xiuna. In Latin Mythology, the moon, 
worshipped along with Sol, the sun. She had 
a temple at Rome, on the Aventine. The name 
is a later form of Luc-na, and recurs in that of 
Lucina, the goddess who presided over child- 
birth, from the same root with lux, luceo, and 
Greek \evK6s, white. 

Xiuna Cornea. Fused chloride of silver ; 
so called from its horn-like appearance, luna 
being the term by which the old chemists de- 
signated silver. 

Xunacy. In Law, strictly, the condition 
of an insane person who has lucid intervals, 
which in former times were supposed to depend 
on the phases of the moon ; whence such per- 
sons were styled lunatici. But, for convenience, 
the term is commonly used as embracing the 
condition of all those who are under certain 
legal disabilities on account of mental defi- 
ciency, such as idiots, fatuous persons, &c. ; all, 
in short, who are of unsound mind. The chief 
of these disabilities are : incapacity to make 
contracts, either personal or affecting the estate; 
to sue or defend in co-urts of justice; to perform 
offices and duties ; to make devises or bequests. 
By an ancient legal maxim, the sovereign has 
the custody of lunatics. This is in practice 
delegated to the keeper of the great seal, by 
virtue of the sign manual. His powers are now 
regulated by the Lunacy Act, 16 & 17 Viet. c. 70, 
and several amending statutes. Applications 
for a commission of lunacy are consequently 
directed to him. When he determines that 
such a commission is proper, it issues to cer- 
tain commissioners, now styled masters, ap- 
pointed by the same authority. But the Lord 
Chancellor has of late delegated this function 
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to the Lords Justices. [Ohanceky.] The 
masters summon a jury to try the fact of 
lunacy. If the party is found lunatic bjr its 
inq[uisition, the inquisition may still be avoided 
by a traverse ; on which the record goes 
into the King's Bench, which either gives j'udg- 
ment or grants a new trial on it. If the lunatic 
recover, the inquisition may be superseded. On 
the return of the inquisition, the custody of 
the lunatic’s person and estate devolves on 
the crown ; and the chancellor, on petition, ap- 
points committees to have the custody of either 
or both. These may be any whom the chan- 
cellor thinks fit, although next of kin are 
ordinarily preferred. Lunatics are maintained 
by an allowance out of their own estate; 

■ when they have none, by statute, in public 
asylums. The custody of lunatics by private 
individuals is under the control of stat. 8 & 9 
Yiet. e. 100 and subsequent amending Acts, by 
which the powers vested in the Commissioners 
in Lunacy are placed on an entirely new footing, 
and efforts have been made to improve the 
management and condition of lunatics which 
promise to be followed by the best results. 
Persons of unsound mind who are paupers, and 
those who have been tried for offences and found 
insane, and also lunatic convicts, are usually 
confined in county lunatic asylums, wherever 
these are established. As to the stetistios of 
lunatic hospitals or asylums, see Legerando, 
JDe la Biev^aisance Bvbligue, vol. iv. part iii. 
book iii. 

The incapacity of a person of unsound mind 
to commit a crime depends, it is said, upon his 
"irresponsibility, moral and legal. The general 
mode of directing a j'ury has been that they 
should acquit the prisoner, if satisfied that he 
was incapable of knowing right from wrong ; 
and it is held that insanity must be shown 
sufficiently : i. e. that if the jury are in doubt 
as to the state of the prisoner’s mind, they 
ought to convict. On acgiuittal taking place on 
evidence of lunacy, the jxiry are now required, 
by 39 & 40 G-eo. III. c. 94, to find specially 
whether the person was insane at the time of 
committing the offence; and on that finding 
he is taken into public custody. The law of 
lunacy in Scotland is regulated by the recent 
Act, 20 & 21 Viet. c. 71. 

Xunar Bone. One of the bones of the 
wrist. 

Bunar Caustic. Pused nitrate of silver. 

Bunar Cycle. The period of time after 
which the new moons return on the same days 
of the year. [Cycle.] 

Xiunar Distance. In Navigation, the 
distance of the mocm from the sun, or from a 
fixed star or planet ; hy means of which the 
longitude of a ship is found. 

3Lunar IMEetiiod. In Astronomy and Navi- 
gation, the method of determining the longi- 
tude of a place or ship from the observation 
of lunar distances. This problem, which is of 
the highest importance, on account of its being 
the handiest astronomical method of finding 
the longitude at sea, resolves itself into two 
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parts. The first is to ascertain the distance of the 
moon’s centre from one of the principal planets 
or fixed stars, or the sun, at a given moment ; 
and the second, to find the Greenwich mean 
time to which, according to the tables, that 
distance corresponds.^^ The general method of 
procedure may be explained as follows : Six or 
eight observations of the star’s distance from the 
nearest point of the moon’s limb are taken with 
a sextant as quickly in^ succession as possible, 
and the corresponding time at each observation 
noted: the mean of the observed distances, at 
the mean time, gives a single distance corre- 
sponding to a known instant of time. The true 
mean time is here supposed to be given by the 
chronometer, the rate and error of which are 
determined by observations of altitude. Con- 
temporaneously with the observations of dis- 
tance, two assistants are sometimes employed 
in taking the altitudes both of the moon and 
star, for the purpose of applying the proper cor- 
rections for refraction, &c. The remainder of 
the operation consists in making the requisite 
ealculations. In the first place, the moon’s 
semidiameter is added to the observed distance, 
whereby the true apparent distance is found. 
In the next place, the corrections are applied 
for refraction and parallax, and the apparent 
distance reduced to the centre of the eartli. 
This part of the operation is technically called 
clearing the distance. The computer then turns 
to the Nautical Mmanac^ in which the distances 
of the moon from the sun and some of the 
principal stars and planets are given for every 
three hours. Having found in the almanac the 
distances next leas and greater than the true 
distance deduced from the observations, their 
difference gives the change of distance in three 
hours; whence, by interpolation, the Greenwich 
time is obtained at which the distance was 
exactly the same, and consequently the Green- 
wich time corresponding to the apparent time 
at the instant of the observation. 

This method of finding the longitude at sea 
was first proposed by John Werner of Nurem- 
be]^ so early as 1514, and recommended by 
several other astronomers who lived during the 
same century; but the theory of the lunar 
motions was then, and for a long time after, 
too imperfect to allow of its practical appli- 
cation; and before the invention of Hadley’s 
quadrant, there was no instrument hy which 
the distances could be measured with the re- 
quisite precision. The advancement of astro- 
nomy, and the perfection of instruments of 
observation, have obviated all difficulties ; and 
the method of lunar distances is now mainly 
reHed on by the mariners of all countries. 

Itunar IMCoxxtb. The time in which the 
moon completes a revolution about the earth, 
and returns to the same position relatively to 
some celestial body, or point in space, with 
which her motion is compared. But the moon’s 
period may be determined in relation to several 
objects — as the sun, the equinoctial points, a 
fixed star, the perigee or nodes of her orbit ; 
and accordingly there are as many different lunar 
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iQontlis as there are assumed points of com- 
parison, pro-sided these points have different 
motions in the heavens. 

1. The proper lunar month is the same as 
the hmation or synodic months and is the time 
■which elapses bet'ween two consecutive new or 
full moons, or in which the moon returns to the 
same position relatively to the earth and sun. 

2. The periodic month or synodic month is 
the revolution with respect to the movable 
equinox, 

3. The sidereal month is the. interval between 
two successive conjunctions with the same fixed 
star. 

4. The anomalistic month is the time in which 
the moon returns to the same point (for example, 
the perigee or apogee) of her movable elliptic 
orbit. 

5. The nodical month is the time in which 
the moon accomplishes a revolution -with respect 
to her nodes, the line of which is also movable. 

The exact mean lengths of these different 
lunar months are as follow : 

d. h. m. s. 

Synodic month . .29 12 44 2-84 

Tropical month . . 27 7 43 4-71 

Sidereal month , .27 7 43 11*54 

Anomalistic month .27 13 18 37*40 

Nodical month . . 27 5 5 85*60 

These mean motions are not uniform, but are 
subject to periodic and secular variations. 
[Mook.] 

Auitar Tear. The period of twelve synodic 
lunar months, containing consequently 854 
days ; the lunar months in the calendar being 
alternately 29 and 30 days. The exact period 
of 12 lunar months is 354 days 8 hours 48 min. 
34 sec. ; so that the lunar year of the calendar 
requires to be adjusted by intercalation every 
third year. [CAXENDAn.] 

Kuna'tlo (Lat. lunaticus, from luna,* Gr. 
ffsKTjyiaKSs, from areX'fiyri, the moon, which was 
supposed to regulate their periods of insanity). 
[Lunaot.] 

ILunation. The period of a synodic revo- 
lution of the moon, or the time from one new 
moon to the next one, in which time the moon 
passes through aU her phases. 

Xiune (Lat. luna, the moon). This word 
formerly indicated the crescent-shaped plane 
figure, bounded by two circular arcs. Hippo- 
crates of Chios accomplished the quadrature 
of such a figure. The term lune, however, is 
now used to denote that portion of the surface 
of a sphere which is enclosed between two 
great circles, 

Xiunette (Er.). In Architecture, an aperture 
for the admission of light in a concave ceiling. 

Lunette. In Fortification, a detached work 
consisting of two faces and two flanks. It is 
especially applicable to the defence of a fortress 
when its faces can be directed so that its glacis 
can receive flank defence from the fortress, or 
other detached works within moderate range. 
It is in general the best form of detached work. 
[FoKTIErCATION.] 
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Xungs (Ger. lungen). The viscera by which 
respiration is carried on. In the human subject 
the right lung is divided into three lobes, the 
left into two. They ar.e, as it were, suspended 
in the chest by the trachea, and separated by the 
mediastinum', they are also attached to the heart 
by the pulmonary vessels. They are nourished 
by the bronchial artery, which is a branch of 
the aorta; and the pulmonary artery carries 
the venous blood through them from the heart, 
to subject it to the action of the air in their 
cellular structure : the blood when arterialised 
returns to the heart by the pulmonary veins, 
the four trunks of which enter the left auricle. 
The bronchial veins terminate in the vena 
azygos. The nerves of the lungs are from the 
eighth pair and gerat intercostal. { 

:&ungwort. In Botany, the common name 
for ^ticia pulmonacea, a lichen which grows 
extensively on the trunks of trees, and is occa- 
sionally used in medicine. In Siberia it is said 
to be employed as a substitute for hops. The 
same name is also applied to the genus J^lmo- 
naria. 

Auntsolar (Lat. luna, the moon, and sol, the 
sun). Combining the motions of the siin and 
moon. A lunisolar period is that after which 
the eclipses again return in the same order. 
[Cycle. ] The Dionysian period of 632 years, 
formed by multiplying together the solar and 
1-unar cycles of 28 and 19 years, has sometimes 
been called the lunisolar year. 

Ziunnite. A variety of Phosphoealcite or 
hydrated phosphate of copper, occurring in 
radiating fibrous masses of a beautiful emerald- 
green colour. 

Zupercalla. A Roman festival in honour of 
Lupercus, an agricultural god, who was invoked 
for the fertility of the land and as a protector 
against wolves. Livy held it to be the same 
■with an Arcadian festival of the god Pan, and 
to have been introduced at Rome by Romulus. 
(Lewis’s Credibility of Early Homan History 
ch. -viii. sect, iv.) The festival recurred yearly 
in February, and was of a peculiarly rude 
character. The priests ran naked, and -with 
thongs of goat-skin touched the crowd, and 
especially women, a practice arising originally 
from the habit of touching the flocks to insure 
their increase. 

Zupercl. The Roman priests of Lupercus. 
There were three companies of them ; viz. the 
Pabiani, Quintiliani, and Julii — the last of 
whom were founded in honour of Julius Csesar. 
[Lxtfercaha.] 

Zupla (Gr. A-uttcoj, I molest). An encysted 
■tumour. 

Zuplnite. A bitter substance, extracted 
J&om the leaves of the white lupin. 

Zupinus (Lat.). A very ornamental genus 
of papilionaceous Leguminosm, of which many 
beautiful species, annual or perennial, are 
met -with in gardens. One species, L. albus, 
which has been long cultivated, is extensively 
so-wn in the south of Europe, for forage, for 

•ughing in to enrich the land, and for the 
seeds, which form a great article of food in 
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•some districts, tlieir TDittemess ‘being remoTed 
Tby boiling. 

Xiupulin. Tlie active principle of the hop. 
[Hops.] 

XitLpus (Lat.). The ‘Wolf. One of the 
southern constellations, situated on the south 
of Scorpio. 

Lupus. In Pathology, a disease ■which eats 
a-way the parts attacked by it -with great 
rapidity. 

X^urclier. A variety of dog, of mongrel 
descent, probably allied both to the shepherd’s 
dog and to the greyhound. It is usually em- 
ployed by poachers; and is distinguished by 
great fidelity. 

Xiusiad. The name given to the great epic 
poem of Portugal, -written by Camoens, and 
published in 1571. The subject of this poem 
is the establishment of the Portuguese empire 
in India. Among all the heroic poets, says 
Schlegel, either of ancient or modern times, there 
has never, since the Homeric age, been any cme 
so loved or honoured by his countrymen as Ca- 
moens. It seems as if the nation^ feelings of 
the Portuguese had centred and reposed th^em- 
selves in the person of this poet, -whom they 
consider as worthy to supply the place of a 
whole host of poets, and as being in himself a 
complete literature to his country. Pew modern 
poems have been so frequently translated as 
the Jjusiad. Mr. Adamson (Memoirs of the lAfe 
md Writings of Ca^tnoens) notices one Hebrew 
translation of it* five Latin, six Spanish, four 
Italian, three French, four Q-erman, and two 
English Of the two English versions, one is 
that of Sir R. Fanshawe, -written during Crom- 
well’s usurpation, and distinguished for its 
fidelity to the original; the other is that of 
Mickle, who, unlike the former, took great 
liberties -with the original, but whose additions 
and alterations have met with great appro- 
bation from all critics— except, as indeed was 
to be expected, from the Portuguese themselves. 
(Quarterly Meview, vol. xxvii.) 

Xiustration (Lat. lustratio). A purification 
by washing or sprinkling vdth water. Among 
the Greeks it followed the commission of some 
crime, which it was to expiate. “With the 
Romans it was simply an act to win the favour 
of the gods ; as on fields after the crops were 
so-wn, and on armies before beginning a cam- 
paign. A general lustration of the Roman 
people, called also lustrum (from luo^ the 
Greek Koiw, 1 wash) was held by the censors, 
at the end of every period of five years, when 
a sacrifice was offered up, called SuovetauriHa 
(i, e. the offering of a pig, sheep, and ox). 
Hence the -word lustrum, as signifying the 
time between two such lustra or days of puri- 
fication, came to be used for the exact space of 
five years. 

Xiustrum. PLtjstuation.] 

liusTis XflTaturee (Lat. a sport of nature). 
A term applied to anything unnatural in the 
physical world. 

Xiute (Ital. liuto, derived by Mr. Wedgwood 
from the Arabic el ud). A musical stringed 
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inshmment of the guitar species, and played in a 
similar way; bu^in form more resembling the 
section of a pear, -with a back in ribs, like those 
of a melon. 

Xiute Composition (from Lat. lutum, moist 
earth). A mixture applied to the bungs of 
powder-cases to keep them air-tight. It con- 
sists of fourteen parts of tallow, and six of 
beeswax, melted together. When cold, it be- 
comes hard, and must be beaten till soft before 
use. 

Clay forms the basis of many lutes; and 
among other substances employed in lutes may 
be mentioned borax, moistened bladder, linseed 
meal, and caoutchouc. 

Xiuteoline and £uteoleine. Peculiar 
colouring principles, obtained from weld. 

Xiutes (Lat. lutum, onoist earth). Under 
this term, a variety of compounds are used 
for securing the junctures of vessels, or pro- 
tecting them from the action of heat. Slips 
of wetted bladder; linseed meal made into 
a paste -with gum-water; white of egg and 
quicklime; glazier’s putty, which consists of 
chalk and linseed oil; and fat lute, com- 
posed of pipeclay and drying-oil, are useful 
for retaining vapours; but to withstand the 
action of a high temperature earthy compounds 
are required. Loam, or a naixture of clay and 
sand well beaten into a paste and then thinned 
■vrith water, and applied by a brush in succes- 
sive layers to retorts, tubes, &e., enables them 
to bear a high temperature ; if a thick coating 
is required, care should be taken that the 
cracks are filled up as the lute dries ; a little 
tow mixed -vrith it renders it more permanent. 
If the lute is intended to vitrify, as, for in- 
stance, to prevent the porosity of earthen-vrare 
at high temperatures, a portion of borax, or 
of red lead, may be mixed with it. 

Xiutlierans. The denomination of Chris- 
tians whose religious system had its origin in 
the preaching of Luther. This system in some 
respects approaches nearer to Romanism than 
that of any other of the reformed churches. 
The notions of Luther upon the nature of the 
Eucharist are known under the name of consub- 
stantiaiion, or the coexistence of the body and 
bread, the blood and the -wine, at the same time. 
It encourages also the ;private confession of 
sins, makes use of wafers in the administration 
of the Lord’s Supper, and allows of images in 
churches. It insists, however, veiy strongly 
upon Luther’s cardinal doctrine, the justifica- 
tion of man by faith, and not by any merit in 
human actions. With respect to the divine 
decrees, it holds that God foreknows the dis- 
positions of men, whether they will be good 
or bad, and predetermines their salvation or 
rejection accordingly; differing therein from 
the tenet of the C^vinists, which represents 
the Supreme Being as making His decrees 
by His o-wn mere -will. The dogmas of the 
Lutheran church are carefully set forth in 
various symbolic books : the Confession of 
Augsburg, the Artieles of Snialcald, the Shorter 
and Larger Catechisms of Luther, and tlie 
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Form of Conoor^. The principle, howeyer, | Lyeanthropy as a species of madness, and de- 
of this chnrch, ■which considers Christians as ' scribes its symptoms and the cure. This 
accountable to C-od alone for their religious ' species of insanity seems to haye gradually 
opinions, allows its teachers, at the present ^ed away along -with the superstition which 
day, an unbounded liberty of dissenting from gave it birth. History of Bationaiism, 

these decisions. The Lutheran chnrch pre- ch. i.) 

dominates in the north of G-ermany, in Xiyoaon (Gr. AvKdwv). In Greek Mytlio- 
Prussia, Norway, Denmark, and Sweden: ogy, a sou of Pelasgus, who is said to have 
there are congregations also of the same de- first civilised Arcadia, and to have built the 
nomination in England, Holland, Russia, and lo'wn of Lycosura. The number of his sons 
America. In the Prussian dominions it has is given as twenty-two or fifty ; their impiety 
been remodelled in modern times, and is called led Zeus to visit them in the guise of an old 
the Evangelical Church. [Christianity.] man, and when they placed before him a meal 
Xiutra (Lat. an otter). A genua dismem- of human fl.esh, they were by him, according to 
bered by Storr from the Linnsean Mustela, and Pausanias, changed into wolves ; but Apollo- 
now raised to the rank of a family {Lutrida). dorus (iii. 8. 1) merely says that they with 
a^uzatlon (Lat. luxare, to put out of joint), their father were killed by a thunderbolt. 
A dislocation of a bone. This legend is simply an attempt to account 

3jiU2s. The name of a bone in the human for a name the true meaning of which had been 
body, celebrated in Rabbinical ■writings, and foj^otten. Thus the name of Areas, the eponym 
supposed to be indestructible; according to of Arcadia, belongs to the same root with 
some, it was a vertebra ; according to others, Arrctos, Arcturus, a constellation, of which the 
it was the sesamoid bone of the great toe, or Sanscrit name Rishi, loise-wew, was a corruption 
one of the triangular hones near the lambdoidal of Riksha, a shiner. Callisto, the daughter of 
suture of the cranium. It is also regarded as Areas, is likewise said to have been turned 
the os sacnm or penultimate segment of the into a wolf by the wrath of Hera. The 
skeleton of man. mistake arose hy the confusion of the G-reek 

Xiycantliropy (Gf-r. \vKav6payrrla, from word A^kos, a wolf with Aew/cds, KiiKtos, &c., 
\t5kos, a wolf and &vdpa)Tros, a man). Hero- words signifying light, and akin to the 
dotus relates that the Neurians, a Scythian Latin lux, lueeo, lucina, luna, See. 
tribe, were supposed to be changed, for a cer- Xiyceum (Fr. Lye6e). In France, establish- 
tain number of days every year, into wolves, ments for secondary instruction, created by the 
and then to resume their former sh^e ,* and state, were so termed at the time of the Revolii- 
a similar superstition is noticed by virgil in tion and down to 1814, when the name colUge 
his Eclogues,, by PHny, Pausanias, and other was substituted. Sincel84:8, the name has been 
writers. The same superstition, of the power revived. In 1868 there were seventy lyceums. 
possessed hy men of converting themselves The payment to be made by the children is 
into wolves, remained in more modern times; fixed hy laws made in 1863 and 1857, and 
but that which the classical ancients believed varies according to the classes or divisions, of 
to be effected by the power of herbs, or by which there are three : elementary, of grammar, 
innate powers, was by Christians considered superior. A pensionnaire in a lyceum at Paris 
as a species of sorcery. These human wolves pays 950, 1,050, 1,150 francs per annum in these 
were called loup-garova by the French, ware- three classes respectively. There are also e2e»w- 
wolves by the Anglo-Saxons, wehrwotfe by joensionnaires, and externes or day-boarders, 
the Germans: words of the same deriva- abyebnites. An -ancient name of marble, 
tion, showing that the superstition in those from Gr. xdxuos, its c[uarries being worked by 
countries was of Teutonic origin. They were lamp-light. 

believed to be extremely ferocious, and to Xaycium (from Lycia in Asia Minor, its 
devour not only beasts, but human beings; native country). A genus of Solanacece, one 
but if they were pursued and wounded, the of which, L. harharum, a scandent plant 
spell was frequently dissolved, and ‘the sor- frequently seen on walls and cottages, is 
cerers were found mutilated in those limbs often caned the Tea-plant, its leaves being 
in which they had received the wound in recommended as a substitute for tea. 
their wolfish shape. From the prevalence a^ycoperdon (Gr. \-6kos, and irepdo/iai). A 
of these superstitions in the minds of an genus of Fungi, to which the name Puffball is 
ignorant peasantry originated the hideous given, from their globular form, and from the 
species of madness termed lyeanthropy, in fact that when they are ripe a blow causes the 
which the patient believed himself to be a spores to fl.y out like a puff of smoke. They 
wolf, and frequently imitated the actions and are abundant in many places. Ju. Eovista, 
howl of that animal. In France, in th« when young, if cut into slices and fried, is one 
sixteenth ^ centmy, numbers of these unfor- of our best cooHng funguses. The dry mass 
tunate beings were executed, like -witches, on of threads and spores in the mature plant may 
their own, confession. Some of these ma* be used as a styptic ; and the fumes are used 
niaes declared^ that they were actually wolves, for stupefying bees. 

but that their hair grew inside, or between Xiycoperslcum (Gr. X.vKO'irepciKdv). The 
the skin and the flesh. Oribasius, who lived Solanaceous genus which yields the Tomato, 
in the fifth century of our era, mention; distinguished from Solanum, with which it was 
414 



LYOOPODlACEiB 

formerly united, by the anthers being connected ^ 
•with a thin membrane prolonged upwards, and 
by their cells opening by a long slit instead of 
by two pores at the top. The Tomato or Love 
Apple, Jj. esoulentwn^ is an annual plant, native 
of South America, and long introduced into most 
warm or temperate countries, where it is culti- 
vated for the sake of its wholesome fruit, which, 
either green or ripe, is eaten in various ways. 

Xiycopodiaceae (Lycopodium, one of the 
genera). A natural order of Aerogens, in- 
habiting all parts of the world, but abounding 
chiefly in hot humid situations. They are in- 
termediate, as it were, between Perns and 
Conif&reB on the one hand, and Perns and 
Mosses upon the other. Lycopodium rubrum \ 
is a -violent cathartic ,* L. clavatum and 8elago j 
excite vomiting; and the powder contained in' 
the seed-vessels of all the species is so highly 
inflammable as to be employed occasionally in 
the manufacture of fireworks. They are pro- 
pagated by spores formed in two-v^ved cases 
axillary to the upper leaves. 

Xijroopodiuzn. A fine yellow dust or pow- 
der, being the seed of the Lycopodium clavatmn, 
or Club Moss : when thrown into the flame of 
a candle, or of spirit of wine, it burns with a 
bright flash. It is used for producing theatri- 
cal lightning, and is an excellent substance to 
sprinkle upon piUs to prevent their adhering. 

Xiycosa (Gr. x6kos). A genus of spiders, 
in which the eyes form a quadrilateral group, 
as long as or longer than it is wide ; the two 
posterior eyes not placed on an elevation. The 
first pair of legs is evidently longer than the 
second, but shorter than the fourth, which is 
the shortest of all. The internal extremity of 
the jaws is obliquely truncated. Almost all 
the Lycom keep on the ground, where they run 
with great swiftness. They inhabit holes in 
the ground, which they line with silk, and en- 
large in proportion to their growth. Some 
establish their domicile in chinks and cavities 
in walls, where they forma silken tube, covered 
externally with particles of earth or sand. In 
these retreats they change their tegument; and, 
as it appears, after closing tho opening, pass 
the winter in a state of torpidity. The females, 
when they go abroad, carry with them their 
eggs enveloped in a cocoon attached to the ab- 
domen by threads. On issuing from the egg, 
the young ones cling to the body of the mother, 
and remain there until they are able to provide 
for themselves. The Lycosm are extremely 
voracious, and courageously defend their dwell- 
ing. The famous Tarantida spider is a species 
of this genu's. 

Kydlan Stone. A silicious slate or flinty 
Jasper of a velvet-black colour, used as a 
touchstone for testing the quality of gold and 
silver, 

Xiyencepltala (Gr. 1 looser and iyKeipar- 
Xos, brain). In this, the lowest subclass of the 
class Mammalia, the name is given from the 
comparatively loose or disconnected state of the 
cerebral hemispheres. The size of these hemi- 
spheres is such that they leave exposed the ol- 
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factory ganglions, the cerebellum, and more or 
less of the optic lobes ; their siirfaee is gene- 
rally smooth ; the anfractuosities, when present, 
are few and simple. 

Xiylngr Panels. In Architecture, the panels 
in which the fibres of the wood lie in a horizontal 
direction. 

;ityingr-to. A Nautical term, denoting the 
state of a ship when the sails are so disposed 
as to counteract each other, and thereby retard 
or destroy the progressive motion of the vessel. 
The fore and main staysails and mizen trysail 
serve very well for this purpose, as they cause 
but little way, and have sufficient power to keep 
the ship heeled over, and therefore steady, with 
her decks turned from the sea. When the sea 
runs very high, the lower sails are liable to he 
becalmed by the waves, and therefore to suffer 
the ship to roll to windward; the main-topsail 
is then used. 

£ymp1i (Lat. lympha, waier). The liquid 
contained in the lymphatics. 

Xiympli9<tics (Lat. lymphatieus). Absorb- 
ent vessels, which carry lymph, from all parts 
of the body, and terminate in the thoracic dnet. 

Kyncli Xiaw. The irregular and revenge- 
ful species of justice administered by the popu- 
lace in some parts of the United States is said 
to have been so called from a Virginian farmer 
of the name of Lynch, who took the law into 
his hands on some occasion, by chasing a thief, 
tying him to a tree, and flogging him with his 
own hands. 

Xiynx (Gr. Ailyl). A name given to the dif- 
ferent s|)eeies of a group of the Oats (Felides), 
distinguished by short tails, and generally 
tufted ears. The lynxes have been long famed 
for their sharp sight. 

Lynx. A constellation of the northern hemi- 
sphere, formed by Hevelius. 

Xiyxix Sappblre or Xiucbs Sappblre. A 
name given by j]eweUers to dark greyish or 
greenish-hlue varieties of Sapphire and lolite. 

Xiyra (Lat.). A portion of the brain, the 
under surface of the back of^e corpus caUosum, 
the medullary fibres of which are so arranged 
as to give it somewhat of the appearance of a 
lyre. 

Lyra. The Lyre: one of the forty-eight 
constellations of Ptolemy. It is situated in 
the northern hemisphere. 

]byre (Gr. hipei, Lat. lyra). A musical in- 
strument, of the greatest antiquity, among tho 
Egyptians and Greeks. The Greeks attribute 
the invention to Hermes [which see], It is 
generally considered that the original Egyptian 
^re was only of three strings. At a later 
period the lyre consisted of eleven strings, 
which were made of the sinews of animals ; its 
body was hollow to increase the volume of tone ; 
and it was played with the plectrum or lyre- 
stick of ivory or polished wood, and sometimes 
•with the fingers like the harp. It went by 
the different names of lyra, phorminx, barbitos, 
and cithara. 

Kyre Bird or Byre Bbeasaxit. [Mn- 
NURA,] 
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Xiyric. [Ode.]' iii cultivation; l)ut some of them, belonging to 

liyttxracese (Lytbrum, one of the genera), the genera Lagerstromia, Diplusodon^ Lafom- 
A natural order of polypetalous Exogenous sia, &c., are objects of striking beauty. The 
plants of the Saxifragal alliance. They have Tulipwood of the cabinetmaker is the trunk of 
long tubular striated calyces, in the orifice of IPhysocalymna floribunda \ and the Henna, em- 
•which are inserted the petals, while the stamens ployed in the toilet of Oriental ladies, is obtained 
grow nearly at the base. They are little known from Ldwsonia inermis. 
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M. The labial letter of the liq_uid series. 
It is susceptible of various interchanges, more 
especially in the Greek and Latin languages. 
In writing two M’s successively, the Germans 
frequently drop one, and replace it by ^stroke 
over that which they retain; thus, m. As 
an abbreviation, M stands for Marcus, Man- 
' lius, Martius, and Mucins ; M.A. for Magister 
Artium, MS. jfer Manuscript, and MSS. for 
Manuscripts. M, or, more properly, a symbol 
somewhat resembling it, was used by the Eo- 
mans to denote 1,000; and the modems have 
also adopted that letter. 

M. In Medical prescriptions, M stands for 
misce, or mix ; also for manipuluBi a handful 

Mabi. The name given by the English 
poets of the fifteenth and succeeding centuries 
to the imaginary queen of the fairies. The 
passage in Boyimo avid Judiei^ in which her 
qualities and attributes are set forth, is fa- 
miliar to all 

Mac. A Scotch term, signifying son, pre- 
fixed to many surnames, as Mao Donald, &c. 
It is synonymous with Fitz in England, and 0 
in Ireland. 

Macacus. A genus of Catarrhine or Old 
"World monkeys, characterised by having a fifth 
tubercle on their last molars ; ischial caSosities 
and cheek pouches ; comparatively short and 
thick limbs ; a projecting muzzle and prominent 
superciliary arches. They have generally a 
pendent tail ; but in some it is short, as in the 
pig-tailed baboon {Macaous Bhems), When 
they cry out, they inflate a membranous sac, 
" which communicates with the larynx above the 
thyroid cartilage. 

Macadamising. A method of making 
roads, introduced by Sir J. Macadam, which 
consists in placing stones, broken into frag- 
ments, on a convex surface. The road ought 
to be completed by passing a very heavy roller 
over it, and this is enforced in Paris ; hut in 
London the work of smoothing down the broken 
stones is left to be completed by the carts and 
carriages which pass over it, greatly to their 
detriment, and to the profit of the contractor. 

Macaroni. [Yebmicelli.] 

Macaronic Verse. Verse in which the 
words of a modern language are ludicrously diS' 
torted into Greek or Latin inflections and metre. 
Theopbilo Polengo, who wrote under the name 
of Merlinus Coccaius, in Italy, in the sixteenth 
4.16 


century, and calls himself the inventor of this 
sort of burlesque composition, informs us that 
its name is derived from the Italian macaroni, 
eatables composed of flour, cheese, and butter; 
and that it expresses the gross and rustic cha- 
racters appropriate to its words and sentiments. 
Drummond’s FoUnw-Middinia, a Scottish bur- 
lesque, is perhaps the best kiaown macaronic 
form of our language. See the learned work of 
Mr. Delepierre on Macaroniana. 

Macaw. A term applied to those parrots 
{MacTocorous) which are distinguished by the 
reater length of tail, and by the greater 
riUiancy of their colours. 

Maccabees^ Books of tlie* The last two 
books in the arrangement of the Apocryphal 
writings enumerated in the sixth article of 
the church of England. The first is a Greek 
translation (as is supposed) from a Ohaldaio 
or^nal. The second appears to be a compila- 
tion from various sources. The two books are 
not connected; the former comprehends the 
events of Jewish history for nearly 40 years, 
B.O. 176 to 139; the second begins about 
B.c. 187, and extends over about 16 years. 
Neither has ever been reckoned by tbe Jews in 
their catalogue of sacred writings ; but they are 
received into the canon of Scripture hy the 
church of Eome, with the title of Zrd and 
Chronicles. There are two other hooks, com- 
monly called Zrd and Wi Maccabees, which were 
never received by any church. 

Mace (Ital. mazza, a club ; Er. masse ; Lat. 
massa ; Gr. jUc^C®)* A club of metal used as a 
military weapon from the most remote times. 
About the period of Edward II. maces were 
generally used in England, both in battles and 
tournaments ; and they remained in use till the 
time of Elizabeth, when they appear to have 
been displaced by the pistol. Maces are stiU 
used by the Turkish cavalry. The mace, as 
an ensign of authority, is often borne before 
magistrates. By the old English writers it 
is used synonymously with sceptre. It was 
invariably the distinguishing weapon of a 
sergeant-at-arms. 

Mace, the external envelope of the seed of the 
nutmeg, is a particular form of what botanists 
call arUlm* It is an agreeable aromatic, and 
is chiefly used in cookery or in pickles. 

' Macedonians. In Ecclesiastical History, 
a sect which derives its name from a bishop 
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of Constantinople, who, in the fonrtli century, 
denied the distinct existence and Godhead of 
the Holy Spirit, which he conceiyod to be 
merely *a divine energy diffused throughout 
the universe,’ ‘ while the Father and Son toge- 
ther constitute the one existing Deity.’ These 
opinions were condemned at the second general 
council held at Constantinople in 381. [Pnett- 
matomachl] 

iKCacer. The hark of the root of a tree 
growing in Malabar. It is astringent, and 
celebrated for the cure of diarrhoea. 

Maceration (Lat. maceratio, a soaking). 
The steeping of substances in any cold liquor. 

Macbairodus (Gr. iidxtitpa, a sahre, and 
oSa6sf a tooth). An extinct mammal, allied to 
the existing Pelidse, in which the upper canines 
were much elongated,' trenchant, sharp-pointed, 
and sabre-shaped. Species -garylng from, the 
size of a lion to that of a leopard have been 
found in mioeene, pliocene, and cave deposits 
in Auvergne, Eppelsheim, Val d’Amo, Devon- 
shire, the Pampas, Brazilian bone eaves, and 
the Sewalik tertiaries of India. 

Mactietes (Gr. jua^ijr^s, a combatant). The 
generic name under which Cuvier has distin- 
guished the ruffs and reeves from the sand- 
pipers, godwits, and other allied Grallae. The 
ruffs have the bill and carriage of the genus 
Calidris ; but the membrane between their 
external toes is nearly as extensive as in lAmosa. 
Our native species {Machetes pugnase, Ouv.) is 
somewhat smaller than a snipe, and celebrated 
for the furious combats that take place among 
the males in their nuptial season. At this 
period the head is partly covered with red 
papOlae; the neck is surrounded with a thick 
collar of feathers, which often varies in different 
individuals. 

Macliiavelisni. A name given to the 
system of governing propounded in the gene- 
ral writings of Machiavelli, and particularly 
•in his treatise called The Prince. The term is 
still used in a disparaging sense, notwithstanding 
the different construction which has of late been 
given to the motives and purposes for which 
Machiavelli wrote his work. 


hydraulic machines, jpneumatic machines, ehc- 
machines, &:e. ; or the purposes which they 
are intended to serve, as military machines, ar- 
chitectural machines, <&:c. 

^ Although there are no limits to the combina- 
tions and adaptations of macliinery, there are 
certain general principles which may be applied 
in estimating the effects of any machine what- 
ever. "WTiBn a machine attains its state of 
uniform motion, the momentum of the power is 
equal to that of the resistance, and is the same 
that would he in equilibrio with the resistance 
if there were no motion at all. Prom^ this 
principle, and from the consideration that in all 
machines the work done is to be estimated not 
merely from the quantity of resistance which is 
overcome, but from the quantity overcome in a 
given time, we can ascertain the relation that 
ought to subsist between the velocity and the 
load or resistance in order that the effect of the 
machine may be a maximum. This maximum 
effect is produced when the two following con- 
ditions are fulfilled : 1. When the load, or 
resistance, is about four-ninths of that which 
the power, when fully exerted, is just able to 
balance, or that which would keep the machine 
at rest altogether ; and, 2. When the velocity of 
that part of the machine to which the power is 
applied is one-third of the greatest velocity of 
the power. These conditions are deduced 
the follovring empirical expression, which is 
adopted by Euler and other writers to represent 
the law of the moving power. Let P= the 
power applied (or weight which the power, 
when fully exerted, is just able to overcome") ; 
B,=a the resistance, or load, or weight to be 
overcome ; c the greatest velocity, or that at 
which the power ceases to act; any other 
velocity : then the law of the moving power is 

The variables in this expression are E and y, 
and the effect is represented by the product 
E-y ; on making which a maximum, the rules of 

the differential calculus give whence the 


IKEacbicoulis (Er.). A system of holes ^ 

between the corbels supporting a gallery or formula becomes E=.|P. 

Tbaleony projecting from the top of a wall or ® 

tower, through which missiles can he thrown Prom these expressions it follows, that when 


upon the heads of an enemy below. A build- 
ing thus fortified is said to be machicolcded. 

Macbine (Gr. jUTixavi^). In a general senp, 
this word signifies anything which serves to in- 
crease or regulate the effect of a given force. 
Machines are either simple or compound. The 
simple machines, otherwise called the simple 
mechanical powers, are usually reckoned six in 
number ; namely, the Leveb, the "WHEEt and 
Axle, the Puxeey, the 'W'bdgb, the Screw, and 
the PiosricTJLAR Machine [see tixe respective 


the moving power and the resistance are both 
given, if a machine be so constructed that the 
velocity of the part to which the power is applied 
is to the velocity of the part to which the resis- 
tance is applied in the ratio of 9 E to 4 P, the 
effect of the machine v?iU be a maximum ; in 
other words, it will work to the greatest possible 

to maehfnes impelled by animal for^^ai^ the 
agents of nature, as running water, steam, the 
force of gravity, &c. An animal exerts itself to 


terms]. 

Compound machines are formed by combining 
two or more simple machines. They are classed 
under different denominations, according to the 
forces by which they are put in motion, as 
Yol. II. 417 


the greatest advantage, or performs the greatest 
quantity of work in the least time, when it 
moves with about one-third of the utmost speed 
with which it is capable of moving, and is loaded 
with four-ninths of the greatest load which it is 
EE 
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capable of pxittmg in motion. It bas been 
supposed in the ahoye remarks that the friction 
of the parts of the machine is included in the 
resistance. (Coriolis, JDe^Effet des Machines i 
Navier, Legons smV Application delaMicanique\ 
Belidor, ArcMtcctwre B:ydTavligue\ G-regory^s 
Mechanics ; Moseley’s Mechanics applied to the 
Arts] &e.) 

XAacbine, Calculating;. [CAxcnLA.TiisrGt 
Machine.] 

macMne, PTintin^. [Phinttng.] 

bSaoigno (Ital.). A hard silicious sand- 
stone. 

IMCacIcerel. A -weU-kno-vm European and 
American fish, of which the body is spindle- 
shaped, smooth, beautifully coloured, and with 
sm^l scales. It is distinguishable for the ra- 
pidity with which it dies out of the water, and 
for the facility with which it becomes tainted. 
[SCOKBEB.] 

iMCaclaurin’s Tbeorem^ In Mathematics, 
a theorem by which, whenever possible, a 
function may be developed in a series proceed- 
ing according to ascending powers of the inde- 
pendent variable. It is a particular case of 
Tateoe’s Theoeem, and was given by Mac- 
laurin in his Treatise on Fluxions, Edinburgh 
1742, though it had been previously noticed % 
Stirling. It may be thus expressed ; 

F(«)=E(o)+F'(<.)5+F'(<,)^1+ 

where E<^3(aj) is the 4*^ derived function of E(ar), 
and alue when a? » o. The remainder 

E , which it*ds necessary to consider in all cases, 
has the value 


fectly crystaUine. It is a silicate of magnesia, 
with traces of potash, oxide of iron, and 
fluorine. 

SHEacmillanlteB. A religious sect in Scot- 
land, the successors and representatives of the 
Covenanters in the seventeenth century. On 
the first settlement of presbytery as the esta- 
blished church of Scotland at the Eevolution 
in 1688, a small body of the people condemned 
the principles on which that act was founded 
as Erastian. They insisted that the church, 
though endowed by the state, should he en- 
tirely independent of civil authority, and un- 
controllable and supreme in itself. Though 
reduced to a very small number, they main- 
tained their principles with unshaken firmness, 
and would accept of no conditions of which 
the.S6 were not the basis. They also continued 
zealously to * maintain those praying societies 
(hence they were sometimes called Society 
people) which they had formed in the time of 
Charles II. They remained without a pastor 
for sixteen years. Meanwhile, John McMillan, 
who had been ordained parochial minister of 
Balmaghie, in the stewartry of Kirkcndbright, 
in 1701 adopted and publicly avowed their 
principles; and was, in consequence, deposed 
in 1704. He did not, however, renounce his 
ministerial character ; hut continued to officiate 
both among his former people, who almost to a 
man adhered to him, and others who favoured 
his views. In 1706, having received a unani- 
mous call from the scattered societies to be 
their minister, he accepted the invitation; 
and in a short time he was joined by John 
McNeil, a licentiate of the established church. 
The veneration which MMillan and M'Neil 
entertained for presbyterian government, pre- 


where 9 is some proper fraction. The equi- 
valent form, as given by Cauchy, would be 

1.2 .. . 

or, expressed as a definite integral, 

Et=_J: ^ 

1.2 . . . ^-/o 

The series breaks off at the (?i+iy^ term 
when F(a?) is a rational integral function of 
the degree, and to he vahd the theorem 
requires that neither E(ar) nor any of its de- 
rivatives shall become infinite for the values 
of as under consideration. 

made. A mineral ; called also CHiASToi.rrE 
[which see]. It forms prismatic crystals, white 
externally and grey within, which are found 
embedded in clay-slate. Its principal compo- 
nent parts are silica and alumina, with a little 
oxide of iron. 

Maoles or Twin Crystals. [Cbystaltlo- 

GBAEHY.] 

Maclurelte. A mineral from New York 
and New Jersey, named after Dr. Maclure. It 
occurs in roundish embedded masses, imper 
418. 


vented any attempt being made to obtain 
ordination for the latter in an irregular way. 
Neither would they compromise their principles 
to gain the co-operation of other ministers who, 
for somewhat different opinions, had been ex- 
pelled from the establishment. They renewed 
the Covenant in 1712, and never ceased to hear 
public testimony against what they regarded 
the defections and corruptions of the church 
of Scotland. . On the death of MNeil, which 
took place not long afterwards, M'Millan was 
joined by the Eev. Thomas Nairn. The pro- 
spects of the MMillanites, as this sect had 
long been called in honour of their leader, 
now began to brighten. Their two clergymen 
and some lay elders (formerly ordained) consti- 
tuted a presbytery, in 1743, at Braehead, near 
Carnwarth, Lanarkshire, and gave their body 
the name of the Eeformed Presbytery — a 
designation which has superseded, in a great 
measure, that of M^Millanites. They are also 
called Mowfitain or Hill people ; because, hav- 
ing at first no chapels, they conducted public 
worship, in imitation of their persecuted ances- 
tors, in the open air, generally on the side of a 
MIL (Adams’s Fdigious World Displayed, 
voL iii. 157-169 ; The Testimony of the Be- 
formed Tresbyterian Church, Paisley 1837; 
Historicat Tart of the Testimony, G-lasgow 
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1839 ; A Short Accomt of the Old Presby- 
terian Dissenteo's^ G-lasgow 1824; Acts of 
Gen. Jjsseni. apud Ann. 1704, 1708, 1715.) 
[Cambkonians ; Covenanters.] 

BSCacq.uer’s Salt. A Pliarmaceutical de- 
signation of the binarseniate of potassa. 

Macrauoheziia (G-r. [laKpabxriy^ Img- 
necJced). A genus of colossal Perissodactyle 
(three-toed) Mammalia, -which, exhibits the 
character peculiar to the existing Camels and 
Llamas, of ha-ving the cervical vertebra not 
perforated by the usual arterial foramina. Its 
fossil remains have been found in Patagonia j 
and Bolivia. 

IMEacrocosxu (Gr. ftwKprfs, large \ K6(rfi0Sf 
world), A term applied to the world at large, 
or universe, as opposed to rmcrocosm, ha-ving 
reference to man. 

IHCacrodactyll (Gr. fiuKpoSdKrv^os, long- 
fingered). A tribe of wading birds, compre- 
hending those in which the toes are remarkable 
for their extreme length ; as the jacanas. 

l^acromyelon (Gr. fiaKp6s, and fivexSs, 
mam'ovj). A term for the Meduxla Oblonoata 
[ which see], 

nxaoroplper (Gr. fxcucp65, long, and Lat. 
piper). The Ava or Kava root of the Poly- 
nesians is ftirnished by a species of this genus, 
M. methysticum, a shrubby plant, with knotty 
stems, cordate leaves, and axillary spikes of 
flowers. The leaf has narcotic properties, and 
is employed medicinally ; but its most import- 
ant use is to supply the narcotic stimulant 
beverage called kava, of which the natives 
partake before they engage in any important 
business, or any religious rites. The Kava is 
prepared by chewing the root of the plant, and 
thus extracting the juice, which is afterwards 
collected. 

nsacropus (Gr. paKpSttovs, long-footed). 
The generic name of the kangaroo; also ap- 
plied to a genus of beetles. 

HXaCTOtberium (Gr. paKpSs, and 6ijpiov, a 
beast). A genus of Bruta, which was originally 
founded on a single ungual phalanx, discovered 
in the mioeene deposits at Eppelsheim. The 
conclusions of Cnvier, drawn from an exami- 
nation of this toe-bone, were, that it belonged 
to an animal allied to the existing Pangohn 
{Mania), and this indnction has been verifi^ by 
the discovery of similar bones, in deposits of 
the same age at Sansan, in the South of Prance. 
The discovery of two molar teeth, the humerus, 
ulna, and femur, leads to the conclusion that 
it also offered much analogy to the existing 
Orycteropus. 

SEMIacraurans (Gr. fiaKpSs, and ohpd, a ta^. 
A section of Decapod Crus^ceans, including 
all those which have the tail, or post abdomen, 
as long or longer than the body. 

XMCactra. A Lamarckian genus of bivalve 
shells, -in which the ligament is attended on 
both sides with a lateral tooth which locks with- 
in two laminae of the opposite valve. 

Maculae (Lat. spots). Dark spots on the 
surfaces of the sun and moon, and on some of 
the planets. The solar spots are very variable 
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as to form and continuance. They were first 
observed by Galileo in Italy, and Harriot in 
England. [Moon ; Sun.] 

Madame» IKCadexnoiselle (Lat. mea do- 
mina, my mistress). The titles given by 
French etiquette to married and unmarried 
ladies respectively. The latter, in the strict 
usage of the old regime, belonged more espe- 
cially to the eldest daughter of a brother or 
uncle of the reigning king. Thus the daughter 
of Gaston of Orleans is described as ‘Made- 
moiselle,’ in the -writings of the period of the 
Fronde. For the history of the word, see Max 
Miiller, Lectures on Language, first series, vi. 

Madarosls (Gr. pahapts, melting away), A 
falling off of hair, especially of the eyelashes. 

Madder, Colouring; Matters of. Madder, 
Piibia tinctorum, grows naturally in the south 
of Europe, and is largely cultivated in Holland. 
Its tinctorial power exists 'in the woody portion 
of its roots. This fibrous matter is met with 
in commerce under the name of lizari, or 
edizari, or, if ground, under that of garance. 
It is an article of large consumption with dyers 
and calico printers, and is used in the pro- 
duction of all shades of red, purple, brown, and 
even black. Bvhian is, according to Sehuuek, 
the chief colour-producing agent in madder- 
root. It is itself almost colourless, but by 
action of air under the influence of a ferment, 
erythrozym, contained in the root, it splits 
up into alizarin, the true madder colour, and 
grape sugar these are accompanied by second- 
ary yet definite crystalline compounds, namely, 
rvhiretin, verantin, ruhiajln, and ruHagin. 
Under the influence of acids it yields most of 
the above compounds, and in addition rvJbia- 
nin, and by alkalies rubiadin. Pitrpurin ac- 
companies, and is possibly only a variety of 
alizarin. Rubiaeinis a yellow colouring matter, 
and chlorgenin a green pigment contained in 
madder. Madder colours are persistent under 
the influence of air and light, and are easily 
fixed by mordants. [Rubiacil®.] 

Maaia (Gr, fJt.aS6s, bald). A genus of Com- 
posite plants, of which the only species, M. 
sativa, a native of Chili and Horth California, 
is there cultivated for the oil extracted from its 
fruits. 

Madonna (Ital. my lady, for Lat mea 
domina). An Italian term applied to the 
Virgin Mary. Hence pictures of the Italian 
school representing the Virgin are generally 
designated as Madonnas. [Mabame.] 

Madrepora (Fr. madrepore). The word 
appears to have been first -used by Imperati to 
designate a genus of Lithophytes, in which the 
calcareous axis has its whole surface beset with 
small lamellate and stellate depressions. 

The genus was adopted by Linnaeus, who 
placed it among his Vermes Zoophyta, and 
characterised it as follows ; Animal resembling 
a medusa; cord 'With lamellate star-shaped 
cavities.’ It is scarcely necessary to observe 
that the animal, especially in the larger madre- 
pores, as the Fungia, most closely resembles 
the Actinia in its general organisation. Cuvier 
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places tlie madrepores in the trihe Lit7ioj>Jiytai ' 'esemhling that of the church ; bnt they after- 
of the family of JPoly>p% corticaii. The Litho- 'ards assumed a character peculidr to them- 

phytes having the common character of the dves, which is strikingly exemplified in those 
Iiinnsean genus are now subdivided into the f Luca Marenzio (soon after the time of Pales- 
genera Bhifigia, Lam. ; TmUmtlia^ Lam. ; trina), and after him in the works of Gtesualdo, 
clolythis, Lam. ; Can/oyTiyUcea, Lam. ; OeuUna, he prince of Venosa, Monteverde, and Ma- 
Lam. ; Fceailopora, Lam. ; SerialopoTa, Lam. ; socchi. It is in their madrigals that the re- 
Astrea, Eixylanaria^ Porites, Mean&rina, Cuv.; straints which laboured counterpoint imposed 
Pavonia,G\xYr, Hydro^hora,Yv&(^<^X] Agaricina, were abandoned, to make way for imitations, 
Cur. ; Sardnula, Lam. ; Stglina, Guv. ; and janons, and fugues. The style was indeed that 
Madr&pora proper. >f the age, but the subjects were free ; and 

IMadreporite. A species of columnar car- the tender and impassioned poetry adopted 
bonate of lime, found in Norway and Greenland, was well expressed in the affections of the 
iMEadrier (Fr.). In Military Engineering, harmonies employed. The original character 
a thick plank covered with plates of iron, and gradually became more free, and was carried 
having a cavity sufficient to receive the mouth to its utmost limit in the compositions of the 
of a petard, with which it is applied against a celebrated Alessandro Scarlatti. In England, 

f skte or any other obstacle intended to be broken during the reign of Elizabeth, the composition 
own. Also, the flat beams laid in the bottom of the madrigal attained a very high, perhaps 
of a moat or ditch to support the wall. There the highest, degree of excellence. Our com- 
are also madriers lined with tin and covered posers were in no respect inferior to those of 
with earth, to form roofs over certaui portions Italy and the, Netherlands, and among them 
of military works, in order to afford protection are to he found the names of Orlando Gib- 
against fires in lodgements, &e. bons. Lowland, Wilbye, Ward, Bennett, and 

anadrlgal (Ital. madrigale). One of th( Morley. 
lesser kind of poems, usually consisting of fewer IMCaestoso (Ital.). In Music, a direction to 

verses than the sonnet or roundelay. In its the performer that the music to which the word 
composition the fancy and convenience of the is prefixed is to he performed majestically and 
poet are not subjected to very strict rules, with grandeur. 

rhymes and verses of different species being IMCaestricbt Beds. The neighbourhood of 
often intermixed. The subjects are mostly of Maestricht contains some beds belonging to the 
a tender and gallant nature ; the character chalk, but apparently newer than any part of 
often quaint, the expressions marked with great that rock in England. Of these beds the 
simplicity. Sometimes, however, a loftier and upper part is coralline, and the lower chert, 
sublimer train of thought finds its way int None of the deposits exactly resemble chalk, 
these compositions, especially among those O’ Some of the fossils are unquestionably ereta- 


the Engli^ school, as in the following cele- 
brated specimen, set to music, and perhapi 
written, by Orlando Gibbons, in 1612:— 

Oil I tliat the learned poets of this time, 

"Who in a lovesick line so well can speak, 

■Would not consume good wit in hateful rhyme, 

But with deep care some better subject find ; 

Bor if their music please In earthly things, 

How would it sound if strung with heav’nly strings 

Of a lighter and more regular sort, the follow- 
ing may serve for a specimen : — ■ 

When Thoralis delights to walk, 

The fairies do attend her ; 

They sweetly sing and sweetly talk, 

And sweetly do commend her. 

The satyrs leap and dance around, 

And make their congSs to the ground ; 

And evermore their song is this, 

* Long may ’st thou live, fair Thoralis ! ’ 

In a musical sense, a madrigal is a voea 
composition in several parts, in antique figure< 
contrapuntal style, and intended to he sung b; 
many voices to each part. 

Simple madrigals appeared about the hi 
ginning of the sixteenth century, during whidhi, 


ceous, and others are quite distinct from those 
found in English cretaceous rocks, and indeed 
more nearly resemble those of the oldest ter- 
tiaries. At Faroe, in Denmark, beds occur newer 
than English chalk ; and a mass of yellowish 
pisolitie limestone overlies the chalk in France, 
near Paris, quite unconformably, and is pro- 
bably of much newer date, though not tertiary. 
None of these beds are yet found in England, 
where perhaps the denudation has been more 
complete. 

These newer deposits must not be con- 
founded with the true chalk of Maestricht, which 
is of the ordinary kind, and has yielded some 
remarkable fossils ; among the rest, part of the 
skull of a reptile, of large size, called ilifosa- 
sauriis. The cretaceous beds of Western 
Europe cannot anywhere be regarded as afford- 
ing passage beds to the older tertiaries. 

. ncagrazlne (Fr. magasin ; Span, magaeen, 
perhaps an Arabic word). A receptacle for 
militaiy stores, but especially for gunpowder. 
Magazines in a fortress should always be made 
shell-proof. 

, - - Magaziite. An apartment in the hold of a 

and the whole of that following, the style was ship in which the powder is kept. As lights 
particnlarly cultivated and encouraged. Thi are not allowed to be burnt here, the Hght is 
fashion may now be considered to have passe< received fcom an adjoining apartment^ called 
way, unless we are allowed to consider th the Ughi-rooTn, through a transparent screen, 
English glee an offset from it,^ The firs The principal magazine is in the forehold, but 
madngals were in a style or music very muc there is usually a small service magazine in 
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the afterhold. There are appliances for flood- 
ing either magazine on the least appearance 
of fli’e in its vicinity, 

]VtA.GA 2 aKB. In Literature, the general de- 
signation for the periodical literature of a 
country, exclusive of the newspaper and re- 
view. The peculiar province of the two latter 
seems to be to give information — ^the one on 
politics and passing events, the other on literary 
and sdentifie subjects; while that of the ma- 
gazine is of a more miscellaneous character, 
embracing all the features of the newspaper 
and review, but at the same time containing, 
in the form of tales, sketches, and poetry, 
&c., a great variety of what may be termed 
original matter, the introduction of which 
would be foreign to the purposes of the others. 
The earliest publication of this kind in England 
was the Gentleman's Magazine^ which stiH 
exists. It appeared in 1731, and the success 
which followed its establishment immediately 
called into the field a host of competitors, 
which have so increased in number and va- 
riety as to form an era in literary history. 
[PsKioniCAns ; Review.] 

XiiEagdeljargr, Centuriators of. [Cen- 

TTIEIATOES OF jyLAGDEBTJEG.] 

IM;agde1>urgr asxperiment or Bezni- 
spberes. A hollow sphere composed of two 
hemispheres which fit air-tight, intended to 
show the amount of the air’s pressure, by the 
amount of force with which they are held to- 
gether after the interior air has been removed 
% the air-pump. This apparatus was first 
suggested by Otto Guericke, of Magdeburg, 
the inventor of the air-pump. 

IVEagrellanic Clouds. Two nebulae in the 
southern hemisphere, first recorded by the 
navigator Magellan, and named after him. 
These singular objects were carefully examined 
by Sir John Herschel during his residence at 
the Cape of Good Hope from 1834: to 1838, 
and are minutely described in his JResidts o} 
Astronomical Observations, &c. The greater 
nebula, or JNube<yula Tnqjor, is situated between 
the meridians of 4 h. 40 m. and 6 h. 0 m., and 
the parallels of 156° and 162° of North Polar 
Distance, occupying an area of about 42 square 
degrees. The lesser, Nubecula minor, is situated 
between the meridians Oh. 28m. and Ih. 16m., 
and the parallels of 162° and 165°N.P.D., and 
covers about ten square degrees. Their general 
shape is round, or somewhat oval; and the 
larger, which deviates most from the circular 
form, exhibits the appearance of an axis of 
light very iU defined, and by no means strongly 
distinguished fiom the general mass which 
seems to open out at its extremities into some- 
what oval sweeps. ^When examined through 
powerful telescopes,’ Sir John observes, *the 
constitution of the nubeculae, and especially of 
the Nubecula maj or, is found to be of astonishing 
complexity. The general ground of both con- 
sists of large tracts and patches of nebulosity 
in every stage of resolution, from light irre- 
solvable with eighteen inches of reflecting 
aperture, up to perfectly separated stars, like 
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the Milky Way, and clustering groups sufiS.- 
ciently insulated and condensed to come under 
the designation of irregular, and in some cases 
pretty rich clusters. But besides those, there 
are also nebulae in abundance, both regular and 
irregular — ^globular clusters in every state of 
condensation, and objects of a nebulous cha- 
racter quite peculiar, and which have no 
analo^e in any other region of the heavens. 
Such is the concentration of the objects, that 
in the area occupied by the Nubecula major 
not fewer than 278 nebulae and clusters have 
been enumerated, besides fifty or sixty outliers, 
which (considering the general barrenness of 
such objects in the immediate neighbourhood) 
ought certainly to be reckoned as its appen- 
dages, being about six and a half per square 
degree, which very far exceeds the average of 
any other, even the most crowded parts of the 
nebulous heavens. In the Nubecula minor 
the concentration of such objects is less, though 
still very striking, thirty-seven having been 
observed within its area, and six adjacent but 
outlying. The nubeculse, then, combine, each 
within its own area, characters which, in the 
rest of the heavens, are no less strikingly 
separated — ^viz. those of the galactic and the 
nebular system. Globular clusters (except in 
one region of small extent) and nebulas of 
regular elliptic forms are comparatively rare in 
the Milky Way, and are found congregated in 
the greatest abundance in apart of the heavens 
the most remote possible from that circle; 
whereas, in the nubeculas, they are indiscrimi- 
nately mixed with the general starry ground, 
and with irregular though small nebulae.’ 
{^Outlines of Astronomy, p. 613.) 

IMCagenta. One of the red or crimson 
dyes derived from Aniline. 

XMCaglans (Gr. ixAyos), The hereditary 
priests among the Persians and Medians are 
so termed by ancient Greek historians. The 
name has been derived by modern orientalists 
from mog or mag, signifying priest in the 
Pehlevi language. Zoroaster is designated 
as the great reformer of the order; but the 
history and the very existence of that celebrated 
character are enveloped in complete obscurity. 
He is generally supposed to have lived at no 
long period before the age of Cyrus. The 
most remarkable feature of bis doctrine con- 
sisted in the two principles of Good and Evil, 
which were held to divide the dominion of 
the world, in alternate periods, during its 
whole predestined duration of 12,000 years, 
[DuAmsM.] The books termed the Zendavesta, 
brought to Europe in the last century by An- 
q[uetil du Perron, are supposed by some to 
contain the essential doctrines of this religion ; 
but their authenticity has been the subject of 
much discussion. The fire-worshippers of 
Persia and India still hold them in reverence. 
[Zendavesta ; Gtjbbbes.] Our amplest re- 
sources for the study of the religion and cha- 
racter of the ancient magi are to be found in 
the learned researches of Anquetil. {Mkmoires 
de V Acad, des Insoriftims, vol. xxxiv.) 
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magrlc (Lat. ars magiea,.j54fi art of the mag^. 
Commou as the superstitions belief in the pos- 
session of such powers has been among all 
nations hitherto discovered on the globe, the 
Romans were, perhaps, the most superstitions, 
in this and other respects, of all people. No 
American tribe has a more implicit faith in 
its rude ‘medicines’ or ‘mysteries,’ than this 
great and civilised people had in its auguries 
and divinations ; and it is a remarkable fea- 
ture in their character, that while their religion 
prescribed these rites, the popular imagination 
•was always searching after fresh excitement 
from others, ■which were not only unauthorised, 
but condemned by their laws — the practices of 
the Thessalian witches, the magi, the sorcerers 
df Egypt and Phrygia, and the numberless 
other foreign nations -with •which their domi- 
nion brought them in contact. Against these 
the emperors were continually rene-wing their 
inetfectual edicts ; and it seems to have been 
mainly from this circumstance that the idea of 
magic, as a black and forbidden art, became 
rooted in the minds of the people of modem 
Europe. Por the northern conquerors held such 
supernatoral power in high respect ; and in the 
East, the favourite land of sorcery and magic, 
the professors have from time immemorial been 
regarded rather as venerable, than as hateful. 
Hence, if any systematic account can be at- 
tempted of matters •which have their foundation 
in the strange caprices of popular credulity, it 
may he thought that, in the superstition of the 
middle ages, white magic or celestial magic, 
according to Cornelius Agrippa’s di'vision, ori- 
ginated in the North or East ; su^&rstiUous or 
diabolical magic from Roman notions engrafted 
on Christianity; while natural magic arose 
merely fi-om the disposition among the scien- 
tific of those days to take advantage of the 
vulgar propensity to attribute everything ex- 
traordinary to supernatural causes. It is to 
be observed that among the crusaders, and 
other Christian warriors of the middle ages, 
magic was regarded as a peculiar ally of the 
eastern and northern infidels with whom they 
were in contact. The inhospitable North was 
peopled by their imagination "with enchanted 
castles and spectral illusions (Scott’s Dcewano- 
logy and Witchcraft, letter v.); and Froissart 
gives a most picturesque account of the spells 
which were resorted to by Mohammedan warriors 
in their conflicts with the soldiers of the cross, 
In the romances founded on these historical 
eneounfers there is usually a good magician 
or -witch (not the degraded witch of vulgar 
superstition, but the French fee, Italian fata) 
enlisted in the Christian party; evil necro- 
mancers in that of the infidels. Thus, in 
Ariosto, Malagigi and Melissa aid the one 
side, and Atlas the other, The notion of white 
witches, or beneficent wizards, was assiduously 
kept up by those impostors who wished to 
profit by the pubHe credulity, and yet avoid 
the penalties awarded by the church; and in 
the church itself there was a contest con- 
tinually maintained, whether magic, practised 
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hrongh laborious research and study of the 
celestial influences or intermediate spirits, was 
lawful. But the public opinion always inclined 
the other way ; and the magician|i of highest 
pretensions were always in danger of being 
classed with the hated necromancers who de- 
rived their power from compact with the devil. 
Among the earliest fables respecting the higher 
order of European magicians is that of Virgil, 
the Latin poet, turned into a wizard by popular 
belief, which dates as high as the eleventh or 
twelfth centmy. Robert of Lincoln (Grosse- 
t^te), Michel Scot, Albertus Magnus, and the 
famous Roger Bacon, aU lived in the thir- 
teenth. Of these the first was a church 
reformer, who seems to have lain under the 
imputation of magic merely on account of the 
displeasure with which he was regarded by 
the orthodox, Michel Scot is almost wholly a 
traditional personage ; that is, his real history 
is scarcely known: "the European reputation 
which he had achieved as a wizard is proved 
by the high mention of him in the Inferno of 
Dante, who condemns all magicians indiscrimi- 
nately to endless punishment. It is difficult 
to say that Roger Bacon ever gave any cause 
by pretensions of his own, like so many other 
eminent natural philosophers of early time, to 
those charges of magic to which his liigh 
genius subjected him. Perhaps Sic F. pSL- 
grave, in his amusing fiction {The Merchant 
and Friar), was not far -wrong in representing 
him as partly dazzled by an inability to com- 
prehend the real extent of those extraordinary 
discoveries which were opening upon him, and 
partly owing his magical reputation to the 
impostures practised by his servants in his 
name. Albertus Magnus, a Dominican, and 
a celebrated magician in his time, lies more 
justly open to the charge of quackery. It 
seems to have been after this time, about the 
fourteenth century, that magic rose for a 
season into high repute as a lawftil art, and 
sovereigns had professed magicians and astro- 
logers attached to them. The extraordinary 
tales related of some of these point evidently 
to results effected by means of legerdemain; 
the feats of Ziito, sorcerer to Wenceslas, king 
of Bohemia (Godwin, lAves of the Necro- 
mancers, p. 273), are exactly a counterpart of 
what Tavernier saw at the court of the Great 
Mogul, The higher order of magicians main- 
tained their pretensions -with difficulty after 
the revival of letters. Yet the three most 
famous of all belong to the commencement of 
that era: Doctor Faustus (if that personage he 
not altogether traditional), Cornelius Agrippa, 
and Paracelsus. It will, however, be evident 
to anyone who reads their history, that the 
belief in celestial magic was with difficulty 
maintained in their days, while that in necro- 
mancy and witchcraft remained almost as strong 
as ever. There is a good deal of mystery 
about the character of the famous Dr. Dee; 
and it does not appear distinctly how far he 
pretended to those powers which are ascribed 
to him in that dreary work entitled, A Trul 
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Edation of what passed between Er. Bee md together, give the same sum^ namely 34. This 
some Spirits, published hy Meric Casaubon, in is, howeyer, only one of a great number 
1659. In 1634, the French curate, Urbain of ways in which the same numbers may be 
Grandier, was burnt for sorcery at Loudun ; in arranged so as to fulfil the conditions. Freniele 
1640, Dr. Lamb was murdered by the London (Eivers 'Ouvrages, Paris 1693) has shown that 
mob; and these are nearly the latest instances there are 878 such arrangements. Emanuel 
of distinguished magicians, while the degraded Moscopolus, a Greek author of the fourteenth 
belief in witchcraft lasted much longer. As to or fifteenth century, is the first who is known 
natural magic, ^r the production of singular to have treated of magic squares, and to have 
phenomena by natural means, see Brewster’s given rules for their construction. Theprin- 
Letters on Natural Magic. [Witohcraft.] cipal authors who have written on the subject 
SVCaglc Xiantern. An optical instrument, are Stifels, Leibnitz, Bachet, Poignard, Lahire, 
by means of which small figures, painted with Ozanam, Franklin, &c. For the history of the 
transparent varnish on slides of glass, are re- subject, see Montuela, vol. i. p. 346, or Hutton’s 
presented on a wall or screen considerably Eictionary ; and for the methods of construct- 
magnified. It is generally used as a toy, and ing them, Ozanam’s or Hutton’s Mathematical 
affords amusement from the grotesque character Eeoreations. 

of the figures ; but is also employed to enlarge AKagilp. When linseed oil and mastic var- 
thediagramsemployedinastronomicalandother nish are mixed together, they produce a gela- 
leetures, so as to be seen by an audience : for which tinous compound kno wn under the above name, 
purpose it is well adapted, both by its porta- and used by artists as a vehicle for colours, 
bility and the small cost of the whole apparatus. MaglluB. A name given by Montfort to a 
The principle of its construction is very simple, genus of Tubulibranchiate Gastropods in the 
A lamp L, with a powerful Argand burner, is system of Cuvier, chiefly remarkable for the 
placed within a closed lantern, and in the focus form, length, and solidity of their shell. The 
of a concave mirror MN. At the opposite modifications of this dermal production are due 

in the present instance, in great measure, to 
the accidental circumstances of the locality in 
which the growth of the individual proceeds. 
The young MagUus commences its career in 
a bed of lithophytous corah and during the 
e^rly and rapid stages of its development 
secretes its calcareous covering in the ordinary 
form of a spiral univalve ; but the growth of the 
surrounding madrepore soon surpasses its own, 
side of the lantern is fixed a tube AB, con- and it is compelled to bring its oral and re- 
taining a hemispherical illuminating lens A spiratory orifices, by the most direct route, to 
and a convex lens B ; and between A and B is the level of the surrounding coral. While this 
a slit CD, through which the sliders of painted chaise of place is being effected, the mollusc 
glass are introduced. In this manner the pic- continues to secrete fresh layers of shell coex- 
ture is placed in the axis of the tube, and tensive with its own advance, and to fiU up the 
strongly illuminated, in consequence of the deserted part of the shell with a solid deposit 
light being concentrated upon it by the mirror, of a dense, semivitreous, and subtransparent 
The picture being also in one of the conju^te carbonate of lime, and finally produces an elon- 
foci of the lens B, an enlarged image of it is gated, slightly wavy, tubular shell, with the 
formed upon a wall or screen E F at some apex sculptured in the form of a spiral univalve, 
distance behind. The tube A B is made to and the opposite end excavated to a certain 
pull out, so that the distance of the lens B depth for the lodgement of the animal. The 
from the slider can be increased or diminished tnbe is characterised by being longitudinally 
at pleasure, and consequently an image fomned carinated. 

of any size within moderate limits, by increas- ncaglster (Lat. contracted Mister or Mr.), 
ing or diminishing the distance between the An appellation given, in the middle ages, to 
lantern and the screen. The magic lantern was those persons who had attained some degree 
invented by Athanasius Blircher. of literary or scientific eminence — in scienti^ 

IMCaglc Sq.aare- A term used to denote a aliqua praesertim literarid.. It is given in our 
series of numbers in arithmetical progression, universities to those who have taken the highest 
arranged in the equal cells of a square in such degree in the Faculty of Arts. It was equi- 
na manner that the vertical, valent to the modern title of doctor, 
horizontal, and diagonal co- SVCagrister Squitum (Lat. mast&r of the 
lumns give the same sum. horse). An ofiS.cer among the Komans subor- 
For example, let the first six- dinate to the dictator, by whom he was usually 
teen numbers be arranged as elected. [Dictator.] 

in the annexed table, and a Maglstery. The old chemists generally 
magic square will be pro- applied this term to fredpitates produced by 
duced; for the numbers in the dilution of certain solutions with water: 
each vertical column, in each horizontal column, such as magistery of bimmth, which is an in- 
and in the two diagonal columns, being added soluble subnitrate, obtained by pouring nitrate 
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of bismuth into vator ; and magistery of hm~ ' many of them are soft or soa,py to the touch, 
s-om, fo™®^ hy pouring an alcoholic solution of 5 l native hydrate of magnesia occurs in the 
benzoin into water. serpentine rocks at Hoboken, in New Jersey, 

lUEagistral JPormulse. A term applied ind also in Unst, one of the Shetland Isles. It 
to extemporaneous proscriptions, as opposed to has a pale greenish hue and a soft lamellar 
officinal forraulse, or those ordered in the PAar- :£xture. 

macopceia and kept ready prepared in the shops. 3MCagnesian Xiixnestone. A mixed ear- 
3^agist3ral :&ine or Guiding' Xdne. In honate of lime and magnesia is sometimes met 
Fortification, usually the line of the top of the with in rock masses putting on the appearance of 
scarp of a work. common limestone, hut generally harder and 

Magistrate (Lat. magistratus). A general heavier. When crystalline, it is called dolomite^ 
designation of those public officers to whom the hut the crystallisation is generally imperfect, 
executive power of the law is committed, either Magnesian limestone is comparatively slowly 
wholly or in part. Under the various heads, soluble in dilute acids, and in this respect is 


the reader will find a notice of the principal 
magistrates of all ages and countries. 

Magma (Gr, from pdara-M, I Tsnead). A 
thick ointment or confection. The term is also 
applied to any pulpy or pasty mixtures, or 
precipitates. 

Magna Cliarta. [Chauta, Magna.] 

Magnaates (Lat. found only in inscriptions). 
In Hungary at this day, and formerly also in 
Poland, the title of the noble estate in the 
national representation. [States.] The Hun- 
garian magnates are divided into greater and 
lesser ; certain high state officers belonging to 
the first class, the counts and barons of the 
kingdom to the second. 

Magnesia (MgO). A white, tasteless, earthy 
substance, usually obtained by exposing its hy- 
drated carbonate to a red heat. Its specific 
gravity is about 3*4. It is almost insoluble 
but when moistened and put upon turmeric 
paper it reddens it: this sometimes depends 
upon a trace pf lime. In commerce, pure mag- 
nesia is generally distinguished by the term 
ealcined magnesia ; and the hydrated carbonate 
of magnesia, obtained by precipitating a solu- 
tion of sulphate of magnesia by carbonate oi 
soda and washing and drying the precipitate, 
goes by the name of magnesia, or magnesia 
alba. The chief use of magnesia and its car- 
bonate is in medicine. Sulphate of magnesit 
is obtained by evaporating the residue of sea- 
water after the common salt has been separated, 
or by adding sulphuric acid to bittern^ anc 
evaporating, so as to obtain the resulting sul 
phate of magnesia. This salt is also obtained 
by the action of dilute sulphuric acid on mag- 
nesian limestone, and it is not uncommon in 
mineral waters : it was formerly procured from 
certain springs near Epsom, in Surrey, and was 
hence termed Epsom salt. It crystallises in 
foiu’-sided prisms with dihedral summits. Its 
crystals are soluble in their weight of water a1 
60®, and in three-fourths their weight at 212® 
They melt when heated, and gradually losi 
their water of crystallisation. They consist o 
20 magnesia, 40 sulphuric acid, and 63 water. 
This salt is a useful purgative in medicine, anc 
is the chief source of the other forms of mag- 
nesia.^ All the magnesian salts have a peculiar 
bitterish taste ; hence the German term bitter- 
erde, hitt&r-eartlb. Magnesia is foimd native in 
the state of hydrate and carbonate ; it exist 
as & component. part of several minerals, an* 
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unlike the common limestones. Nevertheless, 
as a building stone, it appears to be less fitted 
for London use than many of the ordinary 
limestones. 

Geologically, the magnesian limestones oc- 
cupy a definite position among the newest 
palaeozoic rocks. This part of the series is 
known as Permian, the most important 
features of the rock being developed in the 
kingdom of Perm in Russia. 

Physically, the magnesian limestone is in 
many parts of England a cliff often steeply 
scarped, overhanging the coal measures. Parts 
of it seem to have been a coral deposit built 
on the edges of coal measures, but these have 
since been altered chemically perhaps by mag- 
nesian vapours. Fossil fish are common in 
some parts of the series, and a highly bitu- 
minous schist containing argentiferous copper 
(the K'upfer scMefer of German geologists) is 
characteristic of certain deposits at the base of 
the series developed in Germany. 

Magnesite. Native carbonate of magnesia. 
It forms an immense bed at Holton in Canada, 
and also occurs extensively in Greece. 

Magnesium. The metallic base of mag- 
nesia (represented by the symbol Mg, and the 
equiv^ent 12) was discovered by Davy in 1808, 
who obtained it by electrising mercury in contact 
with magnesia, and also by passing the vapour of 
potassium over magnesia at a white heat. In 
1830, Hussy obtained it by the decomposition 
of chloride of magnesium by potassium. It 
has since been prepared in large quantities, by 
the action of sodium on chloride of magnesium, 
and is now manufactured for commercial pur- 
poses. Magnesium is a white metal, of the 
specific gravity of about 1’75 : it maybe drawn 
into wire and laminated; it melts and vola- 
tilises at about the same temperature as zinc, 
i,e. at a bright red heat. It is unchanged 
in dry air, and is only slowly oxidised in damp 
air; it does not decompose water and liberate 
hydrogen at common temperatures, but is 
rapidly acted upon by dilute acids. Heated to 
redness in the air, it bums with a dazzling 
bluish white light, rich in the chemical rays, 
so that its flame has been very successfully 
applied to the purposes of photography; it 
really combines with the halogens, and forms 
a nitride with nitrogen. Magnesia is its only 
oxide, wliich is constituted of 12 of magnesiutd 
and 8 of oxygen =*20 magnesia. 
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IMCagnet, xratural. One of tlie native 
oxides of iron is capable of being magneticallj 
excited, which excitement is retained by it as 
tenaciously as by steel. Now as the natural 
blocks of this magnetic substance have lain for 
ages in nearly the same position with regard 
to the magnetic meridian, they have acquired 
magnetic polarity ; in other words, they have 
become natural magnets, and retain this cha- 
racter after removal from the stratum in which 
they are found. The natural magnet is usually 
of a dark-grey hue, and has a dull metallic lustre. 
It is found in considerable masses in the iron 
mines of Sweden and Norway ; in the Isle of 
Elba ; in different parts of Arabia, China, Siam, 
and the Philippine Islands. Small magnets 
are also occasionally, though rarely, met with 
among the iron ores of this country. 

The earlier navigators believed that the 
magnet pointed always to the north pole of 
the earth ; and that therefore by means of it 
they could always at once tell the direction of 
their meridian, and consequently in what dz- 
rection they were sailing. It was hence called 
the loadstone or leading stone. 

The employment of the loadstone itself for 
the purposes of navigation has long been laid 
aside ; as artificial magnets can be constructed 
having a much greater intensity of directive 
power. [Magnutism:.] 

magtietlc compasses. [Compass.] 

iKCagrnetic Compensa.tor. A contrivance 
devised by Mr. Barlow, but now seldom useA 
for eliminating the influence of a ship’s guns 
and other iron in deranging the bearings of the 
compass. It consists of a plate or combination 
of plates of iron placed near the binnacle, so 
as to counteract, by an equal and opposite 
attraction, that of the rest of the iron on board 
the vessel. Mr. Airy {Philosophical Trans- 
actions 1839) has investigated the law of dis- 
turbance in the ease of vessels built of iron, and 
shown that the disturbing force consists of a 
very large force of permanent magnetism in the 
rolled and hardened plates employed ih the 
construction of the vessel, and a veiy small force 
of induced magnetism, which changes with the 
place of the ship, or rather with the varying 
circumstances of tefrestrial magnetism by which 
it is prodnced. Mr. Airy has given a set of 
practical rules for correcting the disturbing 
forces by means of two powerful magnets placed 
at right angles to each other below the compass, 
and a box of small iron chain, which is used 
instead of Barlow’s correcting plate. 

Since, however, both the disturbing magnetic 
elements are Hahle to gradual or even sudden 
variation, it is absolutely necessary that the 
accuracy of the compensation should he fre- 
quently tested. The use of iron in ship build- 
ing and for the plating of vessels of war has 
rendered a re-investigation of this matter ne- 
cessary. Recent valuable contributions to our 
knowledge of the subject will be found in the 
Proceedings of the Poyal Society, vol. xiv. pp. 
186, 300. [Deviation op the Compass.] 

nkagrnetic Xron-or©. [Magnetite.] 
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IKEagnetio sareedle. A small bar of hard 
steel suspended by its centre, and magnetised, 
which shows the direction of the resultant of 
the magnetic forces at the place of observation. 
[Compass; Dipping Nbbdee.] 

Mlagrnetic Pyrites. Native sulphide of 
iron, so called in consequence of its attracting 
the magnetic needle. It generally occurs mas- 
sive and amorphous, with a grauular structure, 
but sometimes (though rarely) crystallised. 

nXagrnetlo Tulbe. [Tube.] 

Magnetism. The science which investi- 
gates the phenomena presented by natural and 
artificial magnets, and the laws by which they 
are connected. The following brief explanation 
of it nnder both aspects may serve to render the 
subject generally intelligible ; but it is impos- 
sible to give more than the essential phenomena 
and the general laws, without descending to the 
detail of particular cases. Eor further infor- 
mation reference may he made to the excellent 
compendium of Dr. Koget, in the lAhrary of 
Xfsefvl Knowledge ; to Barlow’s Magnetic At- 
tractions (2nd ed.), and ‘Treatise on Magnet- 
ism’ in the Encyclopedia Metropolitana ; Sir 
D. Brewster’s ‘Treatise on Magnetism’ in the 
Eztc^. Brit. ; Gilbert, Be Magnete, 1600, folio ; 
’Rohison^B Mechanical Phdosop^ ; Biot, Tb-aiti 
de Physique, tom. iii. ; Pouillet, Mimens de 
Physique; Becqnerel, Traiti dlSlectrioiU et 
du Magnitisme; Faraday’s Experimental Be- 
searohes ; Watt’s Dictionary of Chemistry, art. 
‘Magnetism;’ and various papers in the T^ans- 
actiom of the Royal Society of Looidon and 
Edinburgh. 

If a nicely balanced piece of steel be 
suspended from its middle by a piece of un- 
twisted silk, or allowed to rest upon a pivot, 
free to turn in all directions, both horizontally 
and vertically ; and if it he then magnetised by 
any of the methods hereafter described, it will 
turn itself into one particular position, and if 
disturbed by any means it will return invariably 
to the same as its position of repose. The 
horizontal angle which it makes with the meri- 
dian is called its wriation, or .its decdinaUon ; 
and the vertical angle which it makes with the 
horizon its dip or inclination. 

On the Formation of Artificial Magnets . — 1, 
If a steel bar be held in the natural direction 
of the needle, and two or three smart blows be 
given at the upper end with a hammer, it will 
become a permanent, though feeble, magnet. 

2- If the end of a steel bar be placed in con- 
tact with one of the poles of a magneh it 
become permanently magnetic by induction. A 
better plan is to place the bar in a line be- 
tween the opposite poles of two magnets of 
great intensity. 

3. Xjay the bar flat on a table, and draw 
a magnet (placed upright upon the centre of 
it) several times to one end, always the same 
way. Or take two magnets, and lay them 
horizontally upon the bar to be impregnated, 
having their dissimilar ends in contact over its 
middle ; and slide each towards the end of the 
bar. This must be repeated several times. Or, 
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again, instead of laying them horizontally, hold 
them in any angle of inclination (each m the j 
same angle, estimated from the perpendicnlaj? j 
to the middle of the bar), and draw them several 
times along towards the ends, without varying 
their inclinations. 

The above methods were those originally 
employed ; bnt when the principles of magnetic 
induction came to he better understood, more 
complicated but more effective processes were 
invented, for tbe explanation of which refer- 
ence must be made to works expressly on the 
subject. (Brewster’s Trmti&Q on Magnetism.) 
Those more compKeated processes may be 
greatly simplified by the suhatitutiou of a mag- 
net in the form of a horse-shoe for the compound 
magnets. If placed at once in the middle of 
the needle to be magnetised, with the poles 
turned in a direction the reverse of the poles 
intended to he given to the needle, and then 
moved backwards and forwards along the surface 
of the needle, taking care to pass over each half 
of it an eq[ual number of times, and repeating 
the same operation on the other side, the needle 
is speedily and effectnally rendered magnetic. 
This is by far tbe simplest mode of magnetising ; 
and it may be considered as a method by in- 
duction, the induction being accelerated by the 
friction. 

On the ^rinoi^aZ Phenomena, esehibited hgAr~ 
afidal Magnets. — In the following phenomena 
the point of the needle which dips below the 
horizon, and points tp the westward of the me- 
ridian, is called the north ^ole of the needle, and 
the elevated one the south ^ole. When the 
horizontal needle is used, the same terms apply ; 
the end which varies westward being the norih 
pole, and the other the south pole. 

Phenomenon 1. If either pole of a magnet 
be brought near any small piece of soft unmag- 
netised iron, it will be found to attract it. Iron 
filings, for instance, are immediately collected 
together when a magnet is placed among them ; 
and they adhere to it when lifted up, and more 
especially about the poles of the magnet, in 
thick clusters. About the intermediate parts 
the number that adhere is much less than 
nearer the ends ; and in every magnet there is 
a part to which the filings have no tendency to 
adhere at aU. It thus appears that the mag- 
netic forces, whatever be their nature, are con- 
centrated near the extremities of the magnet; 
and diminish in intensity as they recede from 
those extremities. 

Phenomenon 2. When, instead of fragments 
of iron, we substitute a rectangular or cylindri- 
cal bar of soft unmagnetised icon, tbe magnet 
and tbe iron will be mutually attracted towards 
each other. The best mode of exhibiting this 
is to suspend them by threads of untwisted 
silk at the appropriate distances, as the friction 
which they would undergo in sliding on a table 
is thus removed. It will be found that the 
ends which are nearest to each other will tend 
to coalesce. If another iron body be brought 
near the former in this state of the apparatus, 
the first iron will be found to be converted 
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into a tefmforary magnet also ; and, in like 
manner, the second piece of iron may be proved 
to have become likewise a temporary magnet ; 
and then the third, and so on. The intensity 
of attraction and repulsion is, however, weaker 
in each in succession, till at length it becomes 
insensible. This is prettily exhibited by at- 
tacbing a key to a magnet, a nail to the key, 
a smaller nail to that, a sewing needle to the 
smaller nail, and so on, as long as there is 
sufficient induced magnetic force to sustain 
the series in a state of suspension. The iron 
is said to be converted into a magnet ; or to 
be magnetised by induction. 

Phenomenon 3. If two magnetsbe suspended, 
as in the last experiment, it will be found that 
tbe two north poles repel each other, and the 
two south poles repel each other ; but the north 
pole of the one and the south pole of the other 
mutually attract each other. They will, in 
consecLuenee of this mutual action upon each 
other, take positions generally different from 
those which they would each take in the absence 
of each other. 

Phenomenon 4. If the poles of the succes- 
sive induced magnets spoken of in Phenomenon 
3 be examined as to their nature, by means 
of their action on the poles of a small magnetic 
needle, it will be found that each of them is a 
distinct magnet, each consecutive pair of them 
having their dissimilar poles in contact. This 
is known at once by observing which end of the 
needle is attracted before the next piece of iron 
is put on, and which after it is added, the 
needle being applied near the untouched end of 
the iron. 

If, moreover, the pieces of iron be laid on a 
table and not in contact, tbe same phenomena 
will be observed on the application of the trial 
needle near their extremities. 

Phenomenon 6. If the iron be removed, it 
instantly ceases to be magnetic, and may have 
its position reversed with precisely the same 
effect as before, each phenomenon taking place 
now at tbe end opposite to that where it was 
exhibited before; and this will be the case, 
however long the apparatus has been allowed 
to remain in the position spoken of. If, 
however, pieces of steel be employed, the 
inductive infiuence is less than in the iron: 
whilst, instead of losing its magnetism in- 
stantaneously, as the, iron did, it retains a 
portion of it, and becomes itself a permanent 
magnet. There are indeed few, if any, pieces 
of iron and steel in which the magnetic force is 
wholly lost or wholly retained upon removal; 
bnt we here speak of the sensible and approxi- 
mate circumstances of the phenomena. 

Phenomenon 6. If a magnet be broken or 
any way severed, it is converted into two 
separate magnets; the two ends of the frag- 
ments at which the fracture was made being of 
opposite kinds to the two ends of the whole 
bar respectively, as if they had been but two 
magnets united by opposite poles. 

Phenomenon 7. If two magnets be brought 
near each other, their intensity of action on the 
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vibrations of a needle are affected according to 
the relative positions of the poles, indicating not 
only that the direction of the quiescent state of 
the needle is affected (Phenomenon 3), but 
that the intensity of the magnetic force is also 
altered. This shows that the magnetised bar 
itself is affected by the inductive power of the 
other bar, as soft iron is. 

Phenomenon 8. If a mass of soft iron be 
brought into the vicinity of a magnetic needle, 
the needle will be generally deflected from its 
natural position in various degrees and direc- 
tions, according to the form and position of 
the needle and the mass. When an iron 
sphere is employed, as a cannon ball, the 
investigation of the order of the phenomena 
becomes more simple and easy ; and it was by 
remarking that in this case there was a certain 
plane in any point of which the needle may be 
placed with respect to the sphere where the 
needle would not be at all deflected, that iCiIr. 
Barlow was led to prosecute his celebrated 
experiments on this subject. Mr. Christie 
remarked that this plane was the plane passing 
through the centre of the ball, perpendicular to 
the natural direction of the needle itself. 

Phenomenon 9. If discs of various metals 
be put into rapid rotation,^ they wiU also deflect 
the ma^etic needle from' its natural position. 
That this is not owing to vibration or vortieity 
produced in the air, is rendered evident by the 
same effects taking place in a more intense de- 
gree in vacuo than in the open air. The phe- 
nomenon itself was first observed by Arago in 
Prance ; but it has been chiefly investigated in 
this country by Herschel, Babbage, Christie, 
Barlow, Paraday, and Harris, to whose memoirs 
on the subject, in the Philosojphioal Trans- 
actions^ the reader is especially referred. 

Phenomenon 10. Bars which have stood long 
in a vertical position, as iron railings, &e., are 
found to have become permanently magnetic. 
A bar of soft iron, placed in the natural direc- 
tion of the magnetic needle, acquires temporary 
magnetism ; and if a bar of steel be left there 
for a sufficient time, it becomes a permanent 
magnet. These facts show that the earth itself . 
is a great magnet, and converts the others into , 
magnets by induction. This was observed so i 
far back as the time of Br, Gilbert ; and it is 
remarkable that, whilst his great contemporary 
Lord Bacon was perceptively urging the new 
organon in philosophy, Gilbert was actually 
putting it into the most careful practice. The 
doctrine of terrestrial induction, as taught by 
. Gilbert, is the doctrine of the present hour, 
^d with scarcely a single improvement in the 
whole range of the theory. 

The foregoing contain the most important 
phenomena of magnetism which depend upon 
terrestrial influence merely : those which depend 
upon electrical influence will be fonnd under 
the headELECTBo-MAONBriSM. 

Lams of Magnctio Action . — ^Law 1. The in- 
tensity of the attractive force exercised by the 
north pole of one magnet on the south pole of 
another, and its repulsive force on the north 
427 


pole of ^e second, varies inversely as the 
square of the distance of those poles ; and the 
like occurs when we consider the action of the 
south pole of the first magnet on the north and 
south poles respectively of the other. The 
same law, precisely, holds with respect to the 
attraction of a corpuscle of unmagnetised 
iron. 

This is the fundamental law of the science, 
and may be considered as the source from 
which the others flow by mathematical reason- 
ing. It has been determined with great care 
by several philosophers, but especially Michell 
and Coulomb, by means of the torsion balance 
and by the method of oscillations, the squares 
of the times of oscillation being inversely as 
the attractive forces. 

Law 2. When the needle is very short in 
comparison with the distance and length of the 
magnet, and has its centre fixed immovably, 
but is otherwise at liberty to take any directive 
position, it will so arrange itself that its line of 
direction will be in the plane drawn through 
the two poles of the magnet and its own (the 
needle’s) centre of rotation ; and if the line of 
the needle’s direction be produced to meet the 
magnetic line (or line drawn through the poles), 
it will divide the latter into segments estimated 
from the poles, which are in the ratios of the 
cubes of the distances of the poles from the 
centre of the needle. When the needle is not 
smaU. in comparison, as above, the law becomes 
more complicated. 

Law 3. If two magnetic needles be made to 
vibrate, the intensities of their magnetic forces 
are as the* squares of their number of vibrations 
made in the same time. This is true, what- 
ever be the planes in which they vibrate, so far 
as the force is effective in that plane ; but for 
a direct comparison of the ratio- of the inten- 
sities without farther computation, the vibra- 
tions of both needles must in both cases be 
made in the same ^lane. The planes most 
commonly used for vibration are — the horizontal 
plane; the plane which has been called the 
magnetic meridian, or that vertical plane which 
passes through the natural direction of the 
needle at the place of observation; and the 
vertical plane at right angles to this. 

Law 4. If the needle be allowed to move 
vertically in a plane making any angle with 
the magnetic meridian, the dip in that case is 
equal to the dip in the magnetic meridian mul- 
tiplied by the cosine of the inclination of the 
two planes; and if two planes be taken at 
right angles, in which the dip is observed, the 
square of the cotangent of the natural dip at 
that place is equal to the .sum of the squares 
of the cotangents of the observed dips. 

Law 5. The intensity of the horizontal force 
is equal to the intensity of the whole force mul- 
tiplied by the cosine of the dip. If, therefore, 
the same needle be nsed in all the experiments, 
and observations be made to determine the dip 
and horizontal intensity at several different 
places, the relative intensities of the terrestrial 
magnetic force can be deduced from those ob- 
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servations, by tlie three last laws, for each of 
the places. 

The laws aeeorcliag to which magnetic force 
is influenced by temperature have been inves- 
tigated chiefly by Coulomb, Kupffer, Barlow, 
Christie, and Faraday. It appears generally 
that between the temperature of — and 
+ 127® of Fahrenheit the intensity of magnets 
decreases as the temperature increases; and 
that at temperatures above 100® a part of the 
power of the magnet is permanently destroyed, 
whilst at a red heat the magnetism disappears 
altogether. 

Magrnetlsmi jaunlmal. This alleged in- 
fluence, or agent, was first heard of in Vienna 
about the year 1776, when a person of the name 
of Anthony Mesmer published a thesis On the 
Inflttenoe of the "Planets on the Human Body. 
About the same time a Jesuit, called Father 
Hehl, imagined that by the help of a load^one 
and certain sted. plates rendered magnetic he 
had cured several diseases ; and being struck 
with the analogy of Mesmer’s views to his ovra, 
they entered into a hind of partnership as joint 
practitioners, and attracted considerable notice ; 
so that, although they soon quarrelled, their 
system of treatment had acquired some notoriety 
and many powerful advocates. Hehl continued 
to practise this new and occult science in 
Cermany ; and Mesmer, in 1778, went to Paris, 
and in the course of a short time performed 
such wonderful cures, real or imaginary, that 
his apartments were daily thronged with 
patients of all ranks, and fees and reputation 
poured in from all CLuarters. He here, how- 
ever, associated himself with a M- d’Eslon, a 
medical man, who, being more skilflil in the art 
of pleasing patients than his master, contrived 
to gain the ascendency, and so to disgust Mas- 
mer that he ^as induced to quit Paris for Spa, 
where, under the pretence of initiating others 
in the secrets of his trade, he soon raised about 
14,000^., with which he retired to his native 
place (Mersburg in Suabia), and left magnetism 
and the magnetisers to their own resources. 

To ascertain how far the pretensions of the 
animal magnetisers were entitled to any at- 
tention or support, the French government 
appointed a committee of scientific and un- 
prejudiced persons to investigate its merits, 
among whom were Bailly, Franklin, and 
Lavoisier ; and it is curious that their report, 
which was translated into English, and pub- 
lished here in 1785, is not more frequently 
quoted. * This pretended agent,’ say they, ‘ is 
not magnetism; for on examining the grand 
reservoir of the fluid by a needle and electro- 
meter, neither magnetism nor electricity could 
be detected. We tried it upon ourselves and 
others without effect; and on blindfolding 
those who professed great susceptibility of its 
influence, aU its ordinary effects were produced 
when nothing was done but when they imagined 
they were magnetised, while none of its eJBfects 
were produced when they were really mag- 
netised but imarined nothing was done. So 
also when broujiit under a magnetised tree 
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nothing happened if they thought they were at 
a distance from it, while they immediately 
went into violent convulsions when they thought 
they were near the tree, though really not so. 
The effects, therefore,’ say the commissioners, 
*are purely imaginary; and although they 
have wrought some cures, they are not without 
danger, for the convulsions sometimes spread 
among the feeble of body and mind, and espe- 
cially among women. And, finally, there are 
parts of the operations which may readily be 
turned to vicious purposes ; and, in fact, im- 
moral practices have abeady actually grown 
out of them.’ 

Although the alleged phenomena of animal 
magnetism or mesmerism have since been re- 
peatedly investigated, yet little of a tangible 
or satisfactory nature has been clearly esta- 
blished. In such investigations it is difficult 
to eliminate sources of error arising fcom the 
imagination of the patient, and which have 
doubtless often led observers astray; but, be 
the alleged phenomena of mesmerism true or 
fallacious, it is certain that they have no con- 
nection whatever with magnetism. 

XMEagrnetlsm, Terrestrial. Luring the 
last quarter of a centiny immense efforts have 
been made to determine the phenomena and 
laws of terrestrial magnetism. The impulse 
given to the study of this department of 
science is mainly due to'^Alexander von Hum- 
boldt, who, in 1828, formed an association at 
Berlin for the puroose of verifying an inference 
which had been drawn from the comparison of 
corresponding observations made at London 
and Upsala by Graham and Celsius in the last 
centTwy, and more recently at Paris and Kazan 
by Axago and Kupffer, namely that the irre- 
gular movements of the needle take place simul- 
tiuaeously at places very distant from each other. 
At first the operations were on a very limited 
scale, being confined to hourly observations on 
some particular days, previously agreed on, at 
Berlin and Freyberg; but in the following 
year the plan received an immense extension 
m consequence of the establishment by the 
Russian government of magnetical observa- 
tories (acting in co-operation with those of 
Germany) at St. Petersburg, Kazan, Nicolaieffj 
and Sitka (on the north-west coast of America) ; 
that is to say, across the whole continent of 
Europe and Asia. A second association was 
soon after formed at Gottingen by Professor 
Gauss, by which very important improve- 
ments were effected both in the instruments 
used and the methods of observing, which 
have been since generally adopted. In 1836 the 
indefatigable Humboldt addressed a letter to 
the President of the Royal Society, on the best 
means of perfecting the knowledge of terrestrial 
magnetism ; and, his suggestions being approved 
by the council of the society, the government 
was induced, through the representations of 
that body, to sanction the establishment, in 
several of the British colonies, of observatories, 
equipped with appropriate instruments, and 
superintended^by militaiy or naval officers, with 
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BTifficient assistance at tlieir disposal for making 
continuous howrly or two-howrly observations 
of tke different magnetic dements. The places 
selected were Toronto, St. Helena, the Cape of 
G-ood Hope, and Hobarton, in Van Diemen’s 
Land ; and, as it was considered important to 
obtain observations in high southern latitudes, 
the expedition to the Antarctic seas, under the 
command of Sir James Clarke Ross, was pro- 
jected and ordered at the same time. The 
East India Company, likewise promised its co- 
operation by providing for the establishment 
and maintenance of observatories at Bombay, 
Madras, Lucknow, Singapore, and Simla; and 
at home, a magnetical and meteorological de- 
partment was added to the Royal Observatory 
at Greenwich. Latterly the British Association 
Magnetical Observatory at Kew has become 
the centre of this class of observations, and it 
has formed the model of other observatories 
recently established at Coimbra, St. Petersburg, 
Lisbon, Montreal, the Mauritius, Melbourne, 
and other places. The observations (made 
systematically) at the stations first named, 
according to rules drawn up by a Committee 
of the Royal Society, were reduced under the 
superintendence of Colonel (now General) Sa- 
bine, at an establishment maintained by the 
government, at Woolwich. Several volumes of 
observations have been published, containing 
a regular series, since 1840, made at Toronto, 
Hobarton, and St. Hdena ; and including those 
made in 1841 and 1*842 by the officers of the 
Antarctic expedition. In addition to these 
official volumes, General Sabine has also con- 
tributed a series of interesting papers to the 
l^hihso'phical Dransactions and the B&ports of 
the British Association, containing the results 
deduced from a comparison of the observations 
at the different places, the latest being in 
the BhU. Trans, for 1864. This important 
memoir should he read by aU interested in 
this subject. , 

A magnetical observation is complete when 
three elements are determined — ^the declina- 
tion of the magnetic needle, its inclination, and 
the intensity of the force. The two latter, 
however, are not usually observed directly, but 
in lieu of them the horizontal and vertical 
components of the intensity are observed, and, 
from the variations of the two components, the 
variations of the inclination and of the force it- 
self are computed. The dedination and inclina- 
tion indicate the direction in reference to the 
horizontal and vertical planes which a freely 
suspended needle would assume, so that, in 
fact, the direction of the magnetic force audits 
intensity are the two elements sought to be 
determined. The instruments employed are 
called by the general name of Magnetometers 
[which see]. 

In order to obtain a knowledge of the laws 
of terrestrial magnetism, it is necessary that 
the mean values of tlie three elements, and the 
variations of those elements, should be deter- 
mined at a great number of points taken aU 
over the earth’s surface. Pop the purpose of 


comparison, the points or stations at which the 
observations have been made are projected on 
maps, and lines being drawn through those 
points at which the mean values are the same 
in respect of each element, a series of curved 
lines is obtained, which indicate the values of 
the elements at the intermediate points with 
more or less accuracy, according to the proxi- 
mity of the stations at which observations are 
made. The curves thus traced through the 
points of equal declination are called isogonal ; 
those through the points of equal inclination, 
isoclinal; and those connecting the points of 
equal force, isodynamic. 

Declination or Variation. — Although the 
general direction of the horizontal needle is 
north and south, there are few places at which 
it points exactly in the direction of the meri- 
dian. At London, and over the greater part of 
Europe, the north end of the needle declines to 
the west, while in Siberia and some parts of 
the North American continent it dedines to 
the east. 

The changes which take place in the decli- 
nation are of three kinds — secular, annual, and 
diurnal. The laws and period of the secular 
change are very imperfectly known. At Lon- 
don, in 1550, the decimation was 11° 17' E. ; 
about 1660 it was 0°. Soon after that year 
the needle began to deviate to the west ; and 
the westerly declination continued to increase 
till 1815, when it seems to have attained its 
maximum of 24° 27' 18% inasmuch as it has 
^dually decreased since that time. The mean 
declination deduced from the observations at the 
Greenwich Observatory in 1865 was 20° 38', 

The annual variation of the declination was 
first remarked at Paris by Cassini. Prom a 
comparison of observations made at Paris from 
1784 to 1788, and at London from 1793 to 
1805, Arago found a minimum of declination 
towards the vernal equinox, and a maximum 
towards the summer solstice. But it may bo 
doubted whether these ancient observations 
were sufficiently accurate to determine this 
question, more especially as the result is not 
confirmed by the recent observations in the 
colonial observatories. At St. Helena and 
Toronto no variation of the rate of the secular 
change in the different seasons is perceptible. 
At Hobarton the east declination appears to he, 
on the average, somewhat greater in the summer 
months than in the winter months, but the 
differences are extremely small. 

Diurnal Variation. — The declination is also 
subject to a diurnal change, which was first 
remarked by Graham, at ILiondon, in 1722. 
The remark was confirmed by the observations 
of Celsius, and by Hiorter in Sweden (1740- 
1746), and subsequently by those of Wargentin, 
who found that the needle declined towards the 
west from the hours of eight or nine before 
noon till one or two after noon, and then to- 
wards the east tiU eight or nine in the evening. 
The same observers also remarked that the 
needle was affected by aurora, or polar light, 
and that in the presence of this phenomenon the 
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change in its mean direction was sometimes as 
much as 6° in the course of a day. In the 
^Philosophical Transactions for 1759 there is a 
paper hy Canton, giTing the results of observa- , 
tions on the daily variation during 603 days. 
On 574 of those days the deviations were re- 
gular, and nearly the same as those found by 
Celsius; on the remaining days they were 
irregular, and on those days there were displays 
of aurora. Canton ascribed the diurnal change 
to the effect of the sun’s rays in heating the 
earth, and thereby diminishing the magnetic 
force ; so that in the morning, when the earth 
is heated on the eastern side of the meridian, 
the magnetic force on that side is weakened, 
and the needle eonseq[uently declines to the 
west ; and in the afternoon, as the earth be- 
comes heated on the western side of the meri- 
dian, the needle begins to moye in the ^posite 
direction, and declines to the eastward of its 
mean place. Similarly Faraday has ascribed 
the diurnal variation to the heating of the 
atmosphere, by which the magnetism of its 
constituent oxygen is diminished. The amount 
of the diurnal change is different at different 
places, and at different seasons of the year. 
At London, for the years 1817-1819, it was 
found by Colonel Beaufoy to be from ^ to 6' 
in December and January, and above 11^ in 
June and August. At the Royal Observatory 
the mean ^urnal range for the year 1846 
was, in summer, 15' 14" ; in winter, 11' 53" ; 
and the mean for the whole year, 13' 34". 
At Toronto and Hobaiton the diurnal range 
is also greatest in the summer months and 
least in the winter months, and the changes 
take place at nearly the same hours of local 
time. 

Inclination or Dip , — ^The inclination has a 
general dependence on the latitude, but it varies 
considerably at different places under the same 
] atitud e. A line drawn through all those places 
where the dipping needle becomes horizontal 
(usually, though perhaps improperly, called the 
magnetic equator) appears to intersect the 
equator of the earth in four points. In the 
Atlantic Ocean, between Africa and America, 
it lies wholly to the south of the terrestrial 
equator, its greatest south latitude being about 
25°. According to Hansteen the nodes or 
points intersective with the equator of the earth 
are on the meridians 22° E., 187® E., 120° 'W., 
and 108° W. ; but these determinations must 
be taken as subject to considerable uncertainty, 
the observations bein^ by no means accordant. 
The other isoclinal lines follow, with more or 
less irregularity, the direction of the magnetic 
equator until a high latitude is attained In 
Boothia Felix, in latitude 70° 6' 17" N., and 
longitude 96° 45' 48'' W., Sir James Clarke 
Ross found the dip to be 89° 59', within a 
minute of the vertical; and the needle had 
there altogether lost its directive power. In 
the southern hemisphere, on board tiie Erebus, 
in 1841, Sir J. C. Ross observed an inclination 
of' 88° 36' in latitude 75° 22' S., and longitude 
161° 48' E. (Sabine, FM. 1843.) The 
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places at which the dipping needle becomes 
exactly vertical, and to which the above most 
nearly approach, are usually styled the magnetic 
poles ; but, as will be seen presently, they not 
only do not coincide with, but are at a great 
distance from, the places at which the intensity 
of the magnetic force is a maximum —a cir- 
cumstance which it is necessary to keep in 
mind, as the term^o^e is also frequently applied 
to the points of greatest force. Like the decli- 
nation, the dip is subject to secular, annual, and 
diurnal changes. At London it was observed 
by Graham, in 1720, to be 74° 42' ; and by 
Captain Kater, in 1830, to be 69° 88'. The 
mean of the Greenwich observations for 1865 
is 68° O'; whence it appears that the dip at 
London is diminishing. The annual variation 
is scarcely perceptible. At Toronto and Ho- 
barton the range of the diurnal variation of 
the dip is about l'-25, 

Iniendty . — ^The ‘absolute intensity of the 
magnetic force, like the declination and dip, 
varies at different places, and probably at dif- 
ferent times. It is compared at diifferent stations 
by observing the number of oscillations made 
in a given time by a magnetic bar suspended 
horizontally by a fine wire or silk fibre. From 
the large table of results given by Hansteen, it 
appears that if the intensity at the magnetic 
luator in Peru (where it was supposed by 
umboldt to be a minimum) be unity, then the 
intensity at Naples is 1*275, at Marseilles 1*294, 
at Madrid 1*894, at Paris 1*348, at London 
1*870, at Christiania 1*420, in Baffin’s Bay 
(lat. 76® 45' N., long. 68° 20' W.) 1*705. The 
maximum intensity hitherto observed is 2*052, 
and the minimum 0*706. Both observations 
were made at places in the southern hemisphere, 
the former by Sir James Clarke Ross, in lat. 73° 
47' S., long. 171° 60' E. (of London), where the 
dip was observed to be 87° 4' ; and the latter 
by Erman, in lat. 19° 69' S., and long. 36° 4' 
W., off the, eastern coast of Brazil, where the 
dip is 7° 55' : the two extreme intensities are 
therefore in the ratio of 1 : 2*906. In both 
heimspheres there are two points, or rather 
regions, of maximum intensity, which may be 
regarded as centres of separate magnetic action. 
The position of the principal or strongest nor- 
thern maximum intensity was ascertained by 
Captain Lefroy, in 1842 and 1843, to be in lat. 
62° 19' N., long. 268° E. (Sabine, Dhil. Trans. 
1846) ; that of the minor maximum was deter- 
mined in 1828 and 1829 by Hansteen, and 
Erman, in the Russian expedition, to he in the 
meridian of 111° 27' E. The interval between 
the two meridians is consequently 270°— 111° 
= 169°, so that they are not directly opposite. 
Both points appear to have undergone progres- 
sive changes ffom west to east, though not at 
the same rate. In the southern hemisphere 
the two centres of maximum force are still 
nearer each other in respect of geographical 
longitude, and the intensity is greater than in 
the northern hemisphere. (Sabine, JPhU. Trans, 
1850.) The isodynamic lines are in general 
pearly jparallel to each other, and also to the 
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isoclinal lines, tliougli at some particular places 
the two sets of lines are nearly at right angles* 
The intensity 4oes not appear to be affected 
by elevation above the surface. 

Simultaneous J?&riurbations . — In the volume 
of Hobarton Observations, 3 841 to 1848, Colonel 
(now Q-eneral) Sabine gives an interesting com- 
parison of the simultaneons affections of the 
three elements at Hobarton and Toronto, on one 
of G-anss’s term days, April 21, 1842, these two 
stations being specially selected for comparison 
as being geographically situated at nearly oppo- 
site points of the globe. The result showed that 
the amount of disturbance on this day was nearly 
the same at both stations, and that the instants 
of extreme disturbance are not unfcequently as 
nearly identical at both as the nature of the 
observations enables us to determine. The in- 
ference is, that many of the perturbations or 
particular disturbances observed must be re- 
garded as general affections of the whole globe, 
manifesting themselves at stations the most re- 
mote from each other. 

Theory. — ^Mr. Balfour Stewart recently de- 
livered a valuable discourse on this subject at 
the Eoyal Institution, from which the following 
remarks are extracted, as they show at once 
the mode of investigation now pursued, and the 
theory now gener^ly accepted, (proceedings 
of the Boy al Institution for 1863.) 

* Gauss, who has done so much to further 
the science of magnetism, showed, means 
of a preconcerted system of observation, that 
magnetic storms affected the needle at Gottingen 
and at other stations in Europe at precisely the 
same moment of absolute time ; and after the 
establishment of the colonial observatories, it 
was found by General Sabine that the needle 
was affected in Toronto at precisely the moment 
when it was disturbed at Gottingen. Nor is it 
too much to say, with our present knowledge, 
that these remarkable disturbances break out 
at the same moment over eveiy portion of our 
globe. 

‘ Having thus shown that these phenomena 
are eosmieal in their character, the next point 
of interest is their connection with the sun. 
This has been placed beyond doubt chiefly 
through the labours of General Sabine, who 
found at Toronto and elsewhere that magnetic 
disturbances obey a law of hours. Mr. Broun , 
also showed the same thing from his observa- 
tion of the needle at Makerstoun, in Scotland. 
It may be instructive to point out how this 
proof was deduced &om the colonial observa- 
tions; and to make the matter plain, let ns 
refer to an imaginary case in the familiar 
Bcaenee of meteorology. Suppose that while 
an observer is watching his thermometer there 
is a sudden influx of cold weather, and that 
it is wished to estimate the influence of this 
npon the thermometer on a given day and at a 
given hour on that day, what must the ob- 
server do? He must endeavour to ascertain, 
by the best possible means, what indication 
the thermometer would have afforded at that 
specified day afid hour had there been no cold 


weather. Comparing this with the actual 
height of the mercury, and deducting the one 
ftom the other, he would clearly obtain a 
measure of the effect of the cold weather upon 
the thermometer. 

‘ A similar course was pursued by General 
Sabine in discussing the colonial magnetic 
observations, with the object of deducing the 
laws of disturbances. It was first necessary - 
to ascertain by the best possible means what 
position the magnet wonld have assumed at 
any particular day and hour, had there been 
no disturbance. Calling this the normal value, 
the next course was to group together, as dis- 
turbed, all those positions of the magnet which 
differed from the normal by more than a 
certain small quantity. The necessity for this 
separation will become evident when it is re- 
marked that the disturbed and the regular 
observations have different hourly turning- 
points, and obey very different laws. Thus a 
disentanglement was effected, which was ac- 
compHshed by the employment of a separating 
value. The selection of this value is to some 
extent arbitrary, but it was shown by reference 
to a digram that the disturbance law at Kew 
was virtually the same, whether this were 
deduced (in the case of the declination) from 
ninety-five days of principal disturbances or 
from all disturbed observations which differ 
from the normal by more than 3'*8. It was also 
shown from the same diagram that easterly 
disturbances prevail at Kew during certain 
hours of the clay, and westerly disturbances at 
certain other hours, thus exhibiting a daily 
law, and showing that disturbances are there- 
fore connected with our luminary. 

‘ There is, however, a more interesting and 
mysterious connection than this. Professor 
Schwabe, of Dessau, has now for nearly forty 
years been watching the disc of the sun, and 
recording the groups of spots which have been 
visible, and he finds that these have a period 
of maximum nearly every ten years, two of 
these periods being the years 1848, 1859. 
Now it was likewise found by General Sabine, 
that the aggregate value of ma^etic disturb- 
ances at Toronto attained a maximum in 1848, 
nor was he slow to remark that this was also 
Schwabe’ s period of maximum sun-spots, and 
it was afterwards found, by observations made 
at Kew, that 1859 (another of Schwabe’ s years) 
was also a year of maximum magnetic dis- 
turbance. This fact is eminently suggestive, 
and brings us at once into the presence of 
some great eosmieal bond, different from gra- 
vitation, adding at the same time additional 
interest as well as mystery to these perplexing 
phenomena. 

These are the grounds on which we suspect 
the sun to be the agent which causes magnetic 
disturbances, but there -is also some reason to 
believe that on one occasiSn our luminary was 
caught in the very act. On the 1st of Septem- 
ber 1869, two astronomers, Messrs. Carrington 
and Hodgson, were independently observing 
the disc, which exhibited at that time a 
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very large spot, -when about a quarter past 
eleven they noticed a very bright star of fight 
suddenly break out over the spot and move 
vdth great velocity across the sun’s surface. 

‘ On Mr. Carrington sending afterwards to 
Kew Observatory, at which place ^e position 
of the magnet is recorded continuously by 
photography, it was found that a magnetic 
disturbance had broken out at the very mo- 
ment when this singular appearance had been 
observed. 

‘ The next point to be noticed is, that mag- 
netic storms are always accompanied by aurorae 
and by earth currents. WilJi regard to the 
latter of these phenomena, a single word of 
explanation may be necessary. Earth currents 
are currents of electricity which traverse the 
surface of our globe, a portion of which is 
caught up by the telegraphic wires, which are 
often thereby seriously disturbed in their 
communications. A table was then referred 
to which showed that aurorae and earth currents 
have Ike same ten-yearly period as sun-spots 
and magnetic disturbances, so that a bond 
of union exists between those four phenomena. 

‘The question next arises, What is the nature 
of this bond? Now, with respect to that 
which connects sun-spots with magnetic dis- 
turbances we can as yet form no conjecture; 
but we may, perhaps, venture an opinion 
regarding the nature of that which connects 
.together magnetic disturbances, auroras, and 
earth currents. And here we may remark that 
this ktter bond is tbe more definitely deter- 
mined of the two, since the three phenomena 
which" it embraces invariably ocov/r together. 

‘ In order to exhibit the evidence upon which 
this hypothesis rests, it is necessary to refer to 
what is done at the Kew Observatory. 

* il^ference was then made to a diagram in 
which the three curved lines photographed &om 
the magnetometer were exhibited for ^ptember 
1-2, 1859 ; and it was seen that about four 
o’clock in the early morning of September 2, 
the three components of the earth’s magnetism 
at Kew were simultaneously and abruptly dis- 
turbed, and were kept at one side of their 
normal or undisturbed positions for many 
hours. During this time there were vivid 
aurorae which extended over the greater part of 
the globe, and even to as low a latitude as Cuba, 
and strong earth currents were also observed by 
Mr. C. y. Walker, on the various telegraphic 
lines. These currents were found to change their 
direction every two or three minutes, going al- 
ternately from positive to negative, and back 
again to positive. It is ther^ore evident that 
currents varying in this manner could not have 
been the cause of magnetic disturbances in 
which the needle was kept on one side of its 
nominal position for many hours. But the 
curves of magnetic disturbance further exhibit 
sharp peaks and hollows, or wavelets, super- 
imposed upon the great disturbance wave, and 
these wavelets change their direction every two 
or three minutes, in which respect they are 
comparable with earth currents. May not 
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these wavelets be connected with earth currents 
and aurorae, and may not this Connection be of 
the following kind ? A peak .denotes a small 
but rapid change of the earth’s magnetic force 
in one direction, and a hollow a similar change 
in the opposite direction. Now in a Euhmkorfr’s 
coil we have — 1st, a soft iron core, with a cur- 
rent circulating round it; 2nd, an insulator 
round the current ; 3rd, a secondary coil above 
the insulator, containing perhaps several miles 
of fine wire. In this arrangement we have a 
discharge between the terminals of the secon- 
dary coil every time contact with the primary 
current is made, and one of an opposite cha- 
racter every time this contact is broken. 

‘ But the chief use of the primary current is 
to reverse the magnetism of the iron core ; and 
could we reverse this, or even change it rapidly 
without a primary current, we should have the 
same effect, that is to say, we should have a 
secondary current in one direction, when the 
magnetism of the core "was rapidly increased, 
and one in an opposite direction, when this was 
rapidly diminished. . . . The body of onr earth 
may he likened to the soft iron core of a 
Eunmkorffs machine, in which one of the 
small curve-peaks abeady alluded to denotes 
a rapid change of magnetism in one direction, 
and a hollow a change of the opposite charac- 
ter. The lower strata of the atmo^here again 
resemble the insulator of the Kuhmkorff’s 
machine and the upper and rarer strata the 
secondary conductor ; again, the crust of the 
earth being permeated with moisture, becomes 
a conductor, and may therefore also be likened 
to the secondary coil. Whenever, therefore, we 
have a curve-rise, that is to say, a sudden 
change of the earth’s magnetism in one dbection, 
we should have in the upper strata of the at- 
mosphere and in the crust of the earth currents 
of one kind ; and when we have a curve-fall 
or a sudden change of magnetism in the op- 
posite dbection, we should have similar currents 
of an opposite description. 

‘ It need hardly be remarked, that those cur- 
rents which take place in the upper strata of 
the atmosphere will form aurorae, while those 
in the crust of the earth will constitute earth 
currents. 

* Now, if this be the nature of that connection 
which subsists between magnetic disturbances, 
earth currents, and aurorae, may we not extend 
our enquiries, and ask, If the sun’s action is 
able to create a terrestnal aurora, why may he 
not also create an aurora in has own atmosphere ? 
It occurred independently to General Sabine, 
Professor Challis, and Mr. Balfour Stewart, that 
red flames visible during a total eclipse may, 
indeed, be solar aurorae. In support of this 
hypothesis it may be remarked that, during tbe 
late total eclipse in Spain, Mr. de la Bue, by 
means of the Kew photo-heKograph, proved 
that these red flames belong to the sun, and 
that they extended in one ease to the distance of 
70,000 miles beyond Ms photosphere. Bul^ 
considering the gravity of the sun, we are uatii- 
rally uawUlbg to suppose that there can be any 
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considerable amotmt of atmosphere at such a 
distance from bis surface ; and we are therefore 
induced to seek for an explanation of these 
red flames amongst those phenomena which re- 
quire the smallest ;]^ssible amount of atmo- 
sphere for their manifestation. Now the expe- 
riments of Mr. Giassiot and the observed height 
of the terrestrial aurora alike convince us that 
this meteor will answer our requirements best. 
And besides this, the curved appearance of these 
red flames, and their high actinic power in virtue 
of which one of them, not visible to the eye, 
was photographed by Mr. de la Eue, are bonds 
of union between these and terrestrial aurorae. 

‘It has been remarked by General Sabine, that 
an auroral outbnrst in the sun may perhaps be 
responded tb simultaneously by the different 
planets. If this be true, our whole solar as- 
tern would seem to thrill almost like a living 
being under the excitement of this mysterious 
force. It has been likewise foimd by Mr. Gassiot, 
that electricity cannot pass through a perfect 
vacuum, so that perhaps we have only to ob- 
serve the greatest height attained by a terres- 
trial aurora and by a solar red flame, in order 
to be able to assign the limit, not only of our ovm 
atmosphere, but also of that of our luminary. 

*Oae other point remains to be noticed in 
connection with magnetic disturbances, and 
this is, that there appear to be two separate 
disturbing forces, nearly opposite in character, 
both connected with the sim, which act simul- 
taneously upon the magnet ; the position which 
the latter assumes being due to the combined 
effect of both. This has been shown to be 
true by General Sabine, who has observed that 
the curve which exhibits the daily range of the 
east component of the disturbing force, is in 
many places very different in character from 
that which exhibits the same for the west com- 1 
ponent. And this difference between the two 
curves is of one kind at one station, and of 
another kind at another station. This dualily 
of the disturbing forces may also be observed 
directly in the Kew disturbance-curves. . . . 
The attention of foreign men of science has 
been much directed to the problem of terrestrial 
magnetism, and fl^ve sets of magnetographs, 
similar to those in operation at the Kew Ob- 
seiwatory, have been already procured by fo- 
reign governments. These, however, vrilL be 
placed in the northern hemisphere,^ and it is 
to be desired that some of our colonies^ in the 
southern hemisphere may come forward in order 
that by the next epoch of maximum disturbance 
(1869) there may be such a network of mag- 
netic observatories as may enable us to obtain 
the solution of this interesting and important 
problem.^ 

JMEagnetlte. Magnetic Iron-ore, or Oxy- 
dulated Iron. One of the richest and most 
important of the ores of iron, and that feom 
winch the flnest kinds of steel are made. It 
is a widely diffused mineral, and is found 
abundantly in many localities, especially in 
Lapland,, Norway, Sweden, and Canada, occur- 
ring crystallised in iron-black octahedrons and 
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dodecahedrons, also massive and in the form of 
sand. 


Magneto-electricity. Under the term 
EnBCTRO-MAQsnsTiSM will be found the de- 
scription of certain magnetic phenomena pro- 
duced hy electricity. It has been demonstrated 
by Faraday that electric phenomena may be 
produced by magnetism, and to these the term 
magTuto-electricUy has been applied. Let a 

represent a hollow helix g 

of copper vrire covered by xi i s 

silk, the ends of which v. 
are' connected with a deli- ^ 


cate galvanometer ; and N S a powerful bar 
magnet, which can easily be thrust into and 
withdrawn from the spiral or helix: it will 
then be found that every time the magnet is 
pushed info the helix the galvanometer is de- 
flected in one direction, and each time it is 


withdrawn it is deflected in the opposite direc- 
tion. On repeatedly threading the helix with 
the magnet, the deflection also takes place. 
Now, as the deflection of the galvanometer can 
only be produced by the motion of electricity 
in the helix, it is obvious that an electric 


current is produced each time that the magnet 
moves through it ; hence as, on the one hand, 


electricity in motion produces magnetism, so, 
here, magnetism in motion produces electricity. 
By causing the pole of a powerful magnet 
to revolve before a coil of wire, or, what 


amounts to the same thing, if the coil be made 
to revolve opposite to the pole of a magnet, an 
electric current will be established in tbe coil. 


which may be made sensible by sparks, shocks, 
and chemical effects ; and by employing a com- 
bination of such magnets and coils a current 
sufficiently powerful for the electric light may 
he obtained. In magneto-electricity the sonrco 
of power is the mechanical force used to rotate 
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wioh, Kew, and other important magnetical : 
observatories, the magnetometers are self- 
recording, a mirror attached to them reflecting 
a beam of light on to photographic paper kept 
in motion by proper apparatus. For parti- 
culars of the construction of these instruments, 
see Becquerel, Traits de V^ledrioiU et du 
Magneiismet vol. vii., and Daguin, Traith de 
JPhysiqmt iii. 78. 

Magnetomotor. A term applied to a 
voltaic series of tvro or more large plates, 
which, producing a great quantity of electricity 
of low tension, is well adapted to the exhibition 
of electro-magnetic phenomena. 

Power. As the illuminaUng 
power of a telescope or microscope depends 
upon the aperture of the object-glass, so does 
the magnifying power depend upon the focal 
length and the depth or power of the eye- 
piece. In the telescope this power is generally 
limited by the iUnminating power, as each in- 
crease in the size of the image spreads the 
light over a larger area, until the image is too 
dim to he observed. In the microscope, as the 
light can be increased to almost any extent, 
the magnij^ng power is proportioned only to 
the perfection of the object-glass. 

IMCagnitude (Lat. magnitude). Size, extent, 
quantity. This term was originally employed 
to designate the space occupied by any figure ; 
or, in other words, it was applied to objects 
strictly termed geometrical, and of three dimen- 
sions — ^length, breadth, and thickness : then it 
was extended to designate the quantity of any 
one of these, and also of angular space, or the 
inclination of two lines to one another; or, 
again, the compound idea of a solid angle 
formed by any number of planes meeting in a 
point. The amount of any one of these, taken 
m reference to some standard, of the same kind 
of quantity as that spoken of, was called its 
mpjgnitude. The term was gradually enlarged 
in its signification, so as to apply to every imid 
of quantity that admits of exhibition or men- 
suration, or of which greater or less can he pre- 
dicated ; and in this sense it was used by Euclid. 

IVCagrnltude, Apparent. The angular space 
(plane or solid) under which a body appears 
when viewed from some distant point. The 
term is chiefly used in speaking of the celestial 
bodies, and is then employed to express the 
plane angle subtended by the diameter of the 
visual disc of the body. It is also used in 
many branches of optical science, hut always 
with the same general meaning. 

nxagrnolia (after Pierre Magnol, professor 
of medicine at Montpelier). A fine genus of 
trees or shrubs, some of them evergreen, found 
in North America, Northern India, and China. 
Many of them are cultivated for their beautiful 
tulip-like flowers, often of large size, and deli- 
ciously fragrant. One evergreen species, M. 
grandijlora, adds to shining laurel-like leaves 
large white aromatic flowers of great beauty. 
M. glauca is called in America the Swamp 
Sassa&as, and has qualities resembling those 
of the true Sassafras. 
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SMCagrnoUaceae (Magnolia, one of the ge- 
nera). A natural order of Exogenous plants 
of the Ranal alliance, consisting of trees or 
shrubs of great beauty, usually with evergreen 
leaves, and large fragrant flowers. They in- 
habit the temperate parts of America and Asia, 
as well as the^tropics, and are universal objects 
of cultivation. The bark of the Tulip-tree, Li-' 
riodendron TtMpifera, and of some of the true 
Magnolias, has the reputation of being a good fe- 
brifuge. Drimys Winteri yields Winter’s Bark. 

ACagpie. A common species of the Crow 
tribe, Corvics Pica of Linnaeus ; now the type 
of a distinct genus, Pica cavdata. They con- 
tinue in pairs throughout the year, and prey on 
a variety of food, chiefly animal, as the young 
of hares, rabbits, and feathered game, young 
poultry, eggs, carrion, and insects ; lastly, feuit 
and grain. 

AXagruey. The American Aloe, Aga'oe 
amencana. 

AKaJb&Dli&rata. The name of one of the 
great Indian epic poems, the chief subject of 
which is a long civil war between two dynasties 
of ancient India, the Kurus and Pandus. This 
poem, which embraces the whole circle of Indian 
mythology, has been recast by later editors, 
evidently Brahmans, who have in great part 
changed its epic into a didactic character. This 
eoUeetion of poems is more recent than the 
Yeda, for the war, which is its principal sub- 
ject, is not known in the latter. (Max Muller, 
History of Sansont Literature, pp. 42-48 &c.) 
Many episodes from the Mah&bh&rata have been 
ably translated by some of our most cele- 
brated Orientalists; and parts of the original 
have been published at different periods in Oer- 
many. [Eamayajs:a.] 

lUCaliadeva. In the Mythology of the 
Hindus, the name of a deity who shares the 
attributes of Siva in the later Indian Trimurtti, 
or Trinity. These attributes vary greatly, 
Mahadeva being regarded as a generator as well 
as a destroyer. In the earlier Vedic writings 
Mahadeva, like Eudra, is the name of a god who 
is described under characters as various as those 
which are assumed by Heracles and Phoebus in 
Hellenic Mythology. (Muir, Sanscrit Texts, 
part iv. ch. iii. sect. 7.) 

AXabaranga (its Nepalese name). A 
genus of Boraginacete, of which a Nepal spe- 
cies, M. Emodi, yields thick fleshy deep purple 
roots, which impart a brilliant red to oils. 
They are the Button roots of the Indian 
bazaars, and oil coloured by them is used for 
staining wood of a mahogany colour. 

BXabogany. The timber of the tree known 
as Swietenia Mahagoni. This is the true or 
Spanish mahogany. Indian mahogany comes 
from Cedrela Toona ; and African foom Khaya 
senegdlensis. 

AEahometanism. [Mos:A.MioiDAiins]U[.] 

AKala. In Greek Mythology — 1. A daughter 
of Atlas and Pleione, and mother of Hermes. 
2. A Roman divinity, also called Majesta. 

SMCald of Honour. An attendant of high 
rank on the person of the queen. [Hoxiseh old.] 
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’ aMCaldeBp A family of crabs (Bracli;^ous 
Crustaceans), of which the genus Maia is the 
type. The form of the shell is ovoid; the 
manus and the preceding joint are nearly of 
the same length. The species called Maia 
Squinado is occasionally taken on our own 
coasts, as well as on those of France and of the 
Mediterranean. It is commonly called the sea 
spider, 

iHCalden. The name given in Scotland to 
a sharp-edged instrument, formerly used for 
the beheading of criminals. It resembles in 
its construction the guillotine of the French. 
[G-uxllotinb.] 

AKaidenlialjr I'ern. The Adiaptum Ca- 
pillus Veneris ; a fern found in many parts of 
Europe on damp shaded rocks. It formed an 
ingredient in tire s^up of capillaire of old 
pharmacy. The article now sold under that 
name is simple syrup flavoured by orange- 
flower water. 

IMCall (Fr. maille). A small piece of metal 
or money ; hut the word is applied collectively to 
defensive armour formed of iron rings or round 
meshes. [Hauberk.] 

Mail (Fr. malle). A word which signified 
originally the hag containing letters forwarded 
by government for the public convenience ; but 
it was soon afterwards extended to the letters 
themselves, and it is now used also for the con- 
veyance in which they are forwarded. [Post 
Ofjbicb.] 

Mails or Maills. In Scottish Law, the 
rents of an estate. (Silver hal^ence, in Eng- 
land, were anciently called maths.') In the 
northern counties of England, and in Scotland, 
payments made by the occupiers or owners of 
lands to persons in league with the various 
classes of freebooters who infested the country 
were termed hlojoh mail. To take it was made 
a capital felony by stat. 43 Eliz. c. 13. 

Maim or Maybem. In old English 
Jurisprudence, a wound by which anyone was 
so disabled as to be less fit to defend himself 
in fight ; and therefore distinguished Jhom an 
injury which merely disfigured. Appeal of 
maynem was abolished, with other criminal 
appeals, by 59 Gl-eo. Ill, c. 46. 

Main. In a vessel with three masts, the 
centre mast, hatchway, &e. If she have but 
two masts, it is the aftermost ; unless the vessel 
be a yawl or ketch, when the mast nearest the 
bow is the mainmast. In one-masted vessels, 
if the mast be given a name, it is the main- 
mast. In all rigs the mainmast is the principal 
and tallest mast. 

Main Beam, In Machinery, the tern 
rmin beam is applied to the beam set in 
vibration by the piston rod at the one end and 
connected wdth me main connecting rod at the 
other. It has an alternative circular motion 
about a fixed axle, and serves to transmit to all 
the machinery the force which it receives at its 
end. It is generally executed in cast iron, but 
of late years wrought iron has been frequently 
employed in this part of machinery. The old 
steam engines had main beams of wood, which 
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is still largely employed for that purpose in the 
United States. The connecting rod of the 
pumps to feed the boiler and to work the air 
pumps are usually attached to the main beam. 

Main Centre. In side lever engines, the 
shaft upon which the side beams vibrate is 
called the main centre \ the shaft on w'hich 
the beam of a vertical engine describes its 
motion is also so called. 

Main Conuectlngr Bod. The connection 
between the end of the balance or main beam 
of an engine and the shaft from which the mo- 
tion is communicated to the machinery that forms 
part of the assemblage. It is usually formed 
of cast or wrought iron, or in old engines it is 
even executed in wood. At one end it is keyed 
on to the balance beam, and at the other to 
a crank immediately connected with the first 
motion shaft. 

Main Binls. The term used in Machinery 
to express the link or the bar connecting the 
head of the piston with the parallel motion of 
the balance beam of a steam engine. 

Main Pedestal. In Steam Engines, the 
main pedestals are the parts which are intro- 
duced upon the top of the framing for tho 
purpose of bearing the main centres of the 
balance beam; the points of support of the 
wheels of a marine steam engine are also so 
called. They are of cast iron, usually planed 
and carefully fixed on the framing, and have 
a brass or gun-metal bush to diminish the 
fiiction. 

Mainspring: of a Wateb. [Horology.] 

Maintenance (Fr. maintenir, from Lat. 
manu tenere, to hold by the hand). In Law, 
an ofieious intermeddling in a suit that in no 
way belongs to one, by maintaining and assisting 
either party with money, or otherwise to pro- 
secute or defend it. The punishment by com- 
mon law is fine and imprisonment, and by 
32 Hen. VIII. c. 9 a forfeiture of ten potmds. 

Maintenance, Cap of. A cap of dignity, 
anciently belonging to the rank of a &ke ; 
termed by the French bonnet ducal. The lord 
mayor’s fur cap is also called a cap of main- 
tenance. 

Malase (mais, the American name). A kind 
of com, commonly called Indian corn, eonsist- 
"ng of the grain of the plant named by Linnaeus 
2ka Mays, which is extensively cultivated for 
food. Like other corn, it is a species of grass, 
whose albumen is sufficiently large and fari- 
naceous to he ground into flour. In the Maize 
the grains are unusually large, compressed, 
and packed closely in regular parallel lines 
along the sides of a receptacle many inches 
long. In the young state each grain is tipped 
with a long slender style as fine as a thread of 
silk ; and many hundreds of such styles being 
collected together from each& receptacle, tho 
whole resemble a silken tassel hanging down 
feom the orifice of the sheathing leaves in 
which the inflorescence is enwrapped. When 
ripe the com is still covered by the sheath- 
ing leaves, and is only to be discovered when 
the latter are stripped back. The male or 
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barren flowers grow in a loose panicle at the [ 
top of the stem. There are many varieties of 
maize ; some with stems seven or eight feet 
high, others not exceeding the stature of two 
feet ; some requiring a long smamer to ripen 
their grain, others coming to perfection in a 
couple of months. The colour of the grain is 
also variable — chocolate-coloured, red, crimson, 
yellow, white, and variegated, are all known to 
the American planter. This kind of com is ^ 
not grown exclusively for the sake of the ripe | 
grain ; the young female inflorescence, which ' 
is sweet and tender, is boiled or cooked in other 
ways as a delicate vegetable, and the young 
stems are occasionally given to cattle. Many 
attempts have been made to cultivate maize in 
England as a field crop, but without success. 
It does not thrive north of the basin of the 
Mediterranean, and requires a higher summer 
heat than we usually experience in these islands. 

IMEaizena. A fine flour prepared from 
maize or Indian com. 

IKCajesty (Lat. majestas). This title .of 
honour is denved from the Romans, among 
whom it stood for the collective power and dig- 
nity of the sovereign body ; as majestas populi 
Romani. Hence treason was termed cri'nien 
lessee majestatis, an injury offered to majesty. 
Majesty was the attribute of consuls, praetors, 
&:c., only as representing the public ; and hence, 
in later times, when it was transferred to the 
emperors along with the sovereign power, in- 
ferior magistrates were entitled, in ceremonial 
language, by the appellation of dignitas. Ma- 
jesty is now the conventional title of European 
emperors and kings. (The sultan of Turkey 
has no more elevated title in our ceremonial 
than highness,) It appears to have been first 
assumed by the emperors, who represented the 
imperial dignity of Eome ; then by the Erench 
king Henry II. ; in England by ElizabetL The 
emperor of Austria has the title majesty^ with 
the prefix K.H. (Kaiserliche, Kduigliche ; i. e. 
Imperial, Royal). 

Ag>ostolioal Majesty. — A title bestowed on 
Stephen, duke of Hungary, about a. d. 1000, 
by Pope Sylvester II. Reconferred on the 
empress-queen Maria Theresa in 1758. 

Catholic Majesty. — A title bestowed on 
Eerdinand and Isabella of Spain by Pope 
Alexander VI. in 1491, in memory of the con- 
quest of the Moors. It had, however, been 
borne by earlier Spani'ih monarchs. 

Most Christian Majesty. — A. title borne by 
the kings of France ; first solemnly conferred 
on Louis XI. in 1469 by Pope Paul II. 

Most Faithful Majesty. — The title of the 
kings of Portugal ; bestowed by Benedict XTV. 
on John V. 

IVCajolica Ware, A peculiar kind of pot- 
tery originally made in the island of Majorca 
during the occupation of the Mediterranean is- 
lands by the Moors. It consisted of a body 
formed of common earthenware, wHeh was 
heightened with colour, and received usually a 
lead glaze. Mr. Minton has lately revived the 
taste for a ware very similar to that of klajorea ; 
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his productions are, however, of much purer 
taste than the models which he followed. 

nxajor (Lat. greater). In the Army, a field 
officer next in rank above captain, and im- 
mediately inferior to a lieutenant-colonel. Hi» 
chief duties consist in superintending the exer- 
cises of his regiment or battalion, and of put- 
ting in execution the commands of his superior 
officer. This class of field officers did not exist 
tin the beginning of the seventeenth century. 

I The prices of a major’s commission in the British 
I army are as follow : In the cavalry and in- 
fantry of the line, 3,200Z. ; in the life and royal 
horse guards, with the rank of lieut.-colonel, 
5,350?. The daily pay is, in the life and horse 
guards, 1?. 4:s. 5d. ; in the foot guards, 1?. 3s. ; 
cavalry, 19s. Sd.; infantry, 16s. The regi- 
mental rank of major does not exist either in 
the artillery, engineers, or marines. The major 
of brigade is a staff officer, who performs for a 
brigade, or in a garrison, duties equivalent to 
those of an officer of the adjutant-general’s 
department. Major-general is an officer next 
in rank below a lieutenant-general. 

IMCajor l>omo (Lat. major domus, greater 
officer of the house). In the courts of those 
kingdoms which were formed out of the frag- 
ments of the Western Empire, three different 
offices seem to he designated by this title : 1. 
Themaitre d’hotel, or chief officer of the prince’s 
table, prsefeetus mensse, architriclinus, dapifer, 
&c. ; 2. The mayor of the palace (ceconomus, 
steward) ; 3. The first minister, prefect of the 
palace, count of the palace, &c. Charles Martel 
is termed major domus by some ancient his- 
torians. This title became in later times con- 
founded with that of seneschal. In G-ermany, 
under the Othos and the house of Swabia, the 
dapifer was an officer of high rank, who bore, 
amongst other duties, the standard of his sove- 
reign. The count palatine was dapifer of tho 
empire: the elector of Bavaria, arch-dapifer. 
In England he was a personage of less distinc- 
tion, and his suhseription generally appears 
last among the attesting witnesses to ancient 
charters. 

ItSaj or and nxinor. In Music, terms ap- 
plied to imperfect eoneoKls differing from each 
other by a semitone minor. For Major and 
Minor Keys, see Key. 

ASajor Term. In Logic, in a syllogism, 
the predicate of the conclusion. The major 
premiss is that which contains the major term. 
In hjjrpotiietieal syllogisms, the hypothetical 
premiss is called the major. 

IVXajorat (Fr.). In modem legal phraseo- 
logy, as employed by several Continental na- 
tions, the right of succession to property ac- 
cording to age. It is defined ‘ a fidei commis- 
Bum gradual, successive, perpetual, indivisible, 
made with a view to preserve the name, arms, 
and dignity of a family, and destined for ever 
to the eldest member of it.’ In the German 
empire and in Spain this species of entails is of 
great antiquity. [Mayojbazgo.] 

The German and Spanish laws of majorat 
had no exact equivalent in old France ; b^^t 
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a species of majorat existed in the case of 
the Duch^s-Pairies, abolished at the Revolu- 
tion, with other feudal institutions. The gene- 
ral rule of Preneh law, that children suc- 
ceed equally to their parents’ property, is only 
modified by the regulations respecting what is 
termed a portion dis^ponible. {Cod. Civil, art. 
913 &e.) A person who leaves one child only 
can dispose, by will or donation, of half his 
property ; one who leaves two one-third ; and 
so on ; a person who dies without descendants, 
but leaving ‘ascendants,’ one-half or three- 
fourths, according to certain rules ; if he leaves 
only collaterals, he may dispose of the whole. 
The term majorat is still used in France to 
express the property, landed or funded, which 
by virtue of several decrees of the first empire 
might be reserved by persons enjoying heredi- 
tary titles of honour, and attached to the title 
so as to descend with it. 

IKEajorl^. In Polities, the age at which 
the sovereign, in hereditary monarchies, be- 
comes capable of exercising supreme authority. 
[Minority; Regent.] 

AKajusculse or Capltales ILiterse. In 

Diplomatics, capital letters. The Latin manu- 
scripts of the classical age which we possess 
(those found at Pompeii, and a few parchment 
MSS. of very early date) are written in capital 
letters.. Few instruments or books of a later 
date than the sixth century are in capital 
letters. 

IKEal de la Kosa (Span, rose-evil). A 
disease endemic in the Asturias, attended by 
redness of the skin. 

IMEalabathrum ^Lart. ,* G-r. iJ.aXa$d9pojf). 
The leaf of the Cassia laurel, from Malabar, 
Cinnamomum malabaihrum. 

aiKalaoliite (Gr. fiaXateds, so/t ; hence also 
sometimes called Velvet Copper-ore). Malachite 
or Green Carbonate of Copper is a copper- 
stalactite or stalagmite containing about 67*33 
per cent, of the metal. It is common in Corn- 
wall, and is a frequent constituent in the copper 
ores of South Australia, Siberia, and other coun- 
tries. It seldom occurs crystallised, but gene- 
rally in masses with botryoidal or reniform 
surfaces, and banded internally with various 
shades of bright green. It is in great request 
for ornamental purposes on account of the beauty 
of its colour, the variety of its markings, and 
the high degree of polish which it may be made 
to receive. 

lUCalacla (Gr. naXcxia, weakliness), 
depraved appetite. 

nCalacoderms (Gr. gaXaxds, and 
sMn). The name of a tribe of Serricorn beetles, 
including those with a soft and flexible body. 

Malacollte (Gr. futXcswrfs, and xlBos, stone). 
A variety of Augite of a* dark-green colour. 
[Sahlite.] 

Maiacologry (Gr. paX&Kio., the Aristotelian 
name of the MoRusca of the moderns). The 
science of the Molluscs [see that word for 
their general characters]. Cuvier, the ^eat 
reviver of this branch of natural history, divided 
the Molluscs into six classes , 
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I. Cephalopoda . — ^Mantle in form of a sac, 
open anteriorly, containing the branehiiB 
and abdominal viscera ; head protruding 
from the mantle, well developed, and 
crowned by fleshy productions, by 
means of which they crawl and seize 
various objects. 

H. Pteropoda . — Mantle closed; appendages 
of the head either wanting or extremely 
reduced. The principal organs of loco- 
motion are two membranous fins, like 
wings, situated on the sides of the neck. 

III. Gastropoda . — Those crawl by means of a 

fleshy disc on their belly. The mouth 
is supported by a head. 

IV. AcepjJiala.— The mantle encloses the bran- 

ebiee and viscera; the mouth opens 
within its cavity, and is not supported 
by a distinct head. The mantle may 
be open throughout its length, at both 
ends, or at one extremity only. 

V. BracMopoda . — These are also enclosed in a 

mantle without an apparent head ; but 
have a pair of long, fleshy, ciliated 
arms, which are spiral when retracted. 

VI. Cirrhopoda . — This class Cuvier defines as 

being similar to the other Molluscs in 
the mantle, branchiae, &c. ; but as dif- 
fering from them in having numerous 
horny and articulated limbs, and a 
nervous system more nearly resembling 
that of the Articulata. 

Since the early form and metamor- 
phoses of the Cirrhopoda, or, more 
properly, Cirripedia, were known, most 
zoologists have regarded them as mem- 
bers of the Articulate sub-kingdom. 

The classification of the Mollusea has been 
much perfected by those zoologists who have 
been attracted to the study of this department 
of the animal kingdom by the beautiful and 
diversified coverings of the testaceous species. 
Among these Lamarck ranks deservedly the 
chief; and his system has long guided the 
conchologist in the arrangement of his shells. 

In the system of Lamarck, the natural pri- 
mary group of animals to which the science of 
malacology relates constitutes the 11th and 
12th classes of his Invertehrata. The first of 
these classes, under the name of Conchiftra, is 
equivalent to the Testaceous Acephala and 
Brachiopoda of Cuvier ; and these low-organised 
headless Mollusea have their external shelly 
defensive covering rendered the more complete 
by way of compensation for the slight develope- 
ment of the nem’ous centres to which the im- 
pressions of external objects are referred, and 
from which the acts of volition emanate. In- 
stead of one shell, they are therefore provided 
with and generally completely covered by two 
shells, which are technically called valves ; and 
the Conchiftra of Lamarck thus include the 
Molluscs with bivalve shells. These are divided 
into two orders, Ihmyaria and Monomyaria. 

The following classification, by the late 
Dr. Woodward, is now generally adopted, and 
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has entirely superseded the Lamarckian sys- 
tem: — 

CEPHALOPODA. 

DIBEANCHIATA. 

Argonautidts, — ^Argonanta, lAnnceus. 

TeutUdcB. — ^Loligo, Lrniarch. Sepiotenthis, 
Blainville, Beloteuthis, Munster (Tendopsis, 
Beslongchamps). Geotenthis, Munst&r'. Lep- 
toteuthis, Meyer, Cranchia, Leach^ 1817. 
Sepiola^ Leach, 1817 (Eossia, Omen). Loli- 
gopsis, Lamarck, 1811. Cheirotenthis, D’Or- 
higny, Histiotenthis, D’ Orbigny. Onyehoteu- 
this, Lichtenstein. Enoploteutms, L'Orhigny. 
iS, L'Orhigny. 

-Belemnites, Lamarck, 1801. 
Belemnitella, L' Orbigny, Aeanthoteutbis, 
Munster. Conotenthis, L' Orbigny. 

Bepiadai. — Sepia, lAnntBus (Coceoteuthis, 
Owen). Spirulirostra, L’Orhigny. Beloptera, 
Leshayes. Belemnosis, Edwards. EeHcerus, 
Lana. 

BgirvdidcB. — Spirala, Lamarck. 

TBTIlABnA2fCHIA.TA. 

NauiUides. — ^Nautilus, Breynius, 1732 (Atn- 
ria, Bronn. Discites, MCoy. Trigonoeeras, 
M'Coy. Temnocheilus, M'Goy. Ciyptooeras, 
JLOrUgny). Lituites, Breynius. Trochoeeras, 
Barrande, 1848. Clyraenia, Munster, 1832. 

Orthoceratidce. — Orthoceras, Breynius (Ca- 
maroceras, Conrad. Endoceras, Hail. Treto- 
ceras, Balter. Hnronia, Stokes). Actinoceras, 
Stokes (Hormoceras, Stokes. Diacosorus, BaM. 
Apioceras, Fischer). Gomphoceras, J. Sowerby, 
1839. Phragmoeeras, Broderi^, Cyitoceras, 
(xoldfuss, 1833. Gyroceras, L' Orbigny. Asco- 
ceras, Barrande, 1848. 

Ammonitidts. — Goniatites, Le Haan. Cera- 
tites, Le Haan. Ammonites, BruguUre. Crio- 
eeras, LeneiUe. Toxoceras, H Orbigny. An- 
wloceras, H Orbigny. Seaphites, Parkinson. 
Helieoeeras, L'Orhigny. Turrilites, Lamarck. 
Hamites, Parkinson. Ptyehoeeras, L' Orbigny. 
Baculites, Lamarck. 

GASTEEOPODA. 

EBOTINIBKANCHLiTA, Cuvier. 


Biromhidm . — Stromhus, Linnceus. Pteroceras, 
Lamarck. Eostellaria, Lamarck (Spinigera, 
L'Orhigny, 1847). Montfort. 

Muridda. — ^Murex, Linnceus (Typhis, Mont- 
fort. Trophon, Montfort). Pisania, Bivon, 
1832. Columhella, Lamarck. Columbellina, 
L'Orhigny. Fasciolaria, Lamarck. Mitra, 
Lamarck (Lnbriearia, Bchumacher. Cylindra, 
Schumacher , Hyalina, Bchumacher). Tnrbi- 
nella, Lamarck (Cynodonta, Bchumacher. La- 
tirns, Montfort. Lagena, Bchumacher). Pusns, 
Lamarck (Clayella, Bwainson. Pulgur, Mont- 
fori, Myristiea, Bwainson. PnsioneUa, Gray. 
Cbrysodomns, Bwainson). 

Buccinidm . — ^Bnceinum, lAnnmus. Pseiidoliva, 
Bwainson. Anolax, Conrad. Haba, Bisso. 
Eburua, Lamarck. Hassa, Lamarck (Oyllene, 
Gray. Horthia, Gray. Cydonassa, ' 


Pbos, Montfort. Purpura, Lamarck (Concbo- 
lepas, Favan. Cuma, Hvmykrey. Eapana, 
Bchumacher), Monoceras, Lamarck. Purpu- 
rina, L' Orbigny. Amberlya, Morris and Lycett. 
Eicinula, Lamcnrck. Magilus, Montfort (Lep- 
toeoncbus, Bupyel). Haipa, Lamarck. Oliva, 
Lamarck (OliveEa, Bwainson. Seapbula, Bwain- 
son. A^ronia, Gray). Aneillaria, Lamarck. 

CassididcB. — Cassis, Lamarck. Oniscia, Bo- 
werhy. Dolium, Lamarck (Malea, Valenciennes). 
Cassidaria, Lamarck. Triton, Lamarck. Nas- 
saria, Pfmffer. Eanella, Lamarck. Pyrula, 
Lamarck. 

ConidcB. — Contis, Linntsus (Conorbis, Swain- 
son). Pleupotoma, Lamarck (Drillia, Gray. 
Clavatula, Lamarck. Cithara, Schumacher. 
TomeUa, Bwainson. Borsonia, BkUardi. Clio- 
nella, Gray. Mangelia, Leach. Bela, Leach. 
Defirancia, Millet. Dapbnella, Hinds). La- 
ebesis, Bisso. Terebra, Lamarck. 

Volutidfs. — Voluta, lAnncms (Volutilitbes, 
Bwainson. Scapbella, Bwainson. Volutomitra, 
Gray. Melo, Broderif). Cymba, Broderyp. 
Maiginella, Lamarck. 

Cyprmdm. — Cyprsea, lAnntms (Cyprovula, 
Gray. Luponia, Gray. Trivia, Gray), ? Pa- 
ebybatbron, Gaskoin. Erato, Bisso. Ovulum, 
Lamarck (Volva, Fleming. !]^dius, Montfort). 

HOIiOSTOMATA. 

Naticid(S. — Natica, Lamarck (Haticopsis, 
M'Coy. Euspira, Agassiz. Neverita, Bisso. 
Lunatia, Gray. Globulus, J. Bowerby. Des- 
hayesia, Baulin. Poliniees, Montfort. Cernina, 
Gray). Sigaretus, Lamarck (Haticina, Gray). 
LameEaxia, Montagu (•Oncidiopsis, Beck. Mar- 
senina, Lovbn). Yelutina, Fleming. 

CancellariadcB. — Cancellaria,. Lamarck (Ad- 
mete, Philippi). Tricbotropis, Broderip. ? Ceri- 
tbiopsis, Forbes and Hanley. ? Separatista^ 
Gray. 

PyramidelUdm. — Pyramidella, Lamarck. 
Odostomia, Fleming. Aelis, LovSn. Chem- 
nitzia, H Orbigny. Loxonema, Phillips. Macro- 
cbeilus, Phillips. Etilimella, Forbes. Mono- 
ptigma, Lea. ? Cbilostoma, Leshayes. Eulima, 
Bisso (Niso, Bisso), Stylina, Fleming 

iSo/anatfcg.— Solarium, Lamarck (Pbilippia, 
Gray. Torinia, Gray. Bifrontia, Leshayes). 
Diseobelix, Lumker. Platystoma, Hornes. 

Bcalariadee. — Scalaria, Lamarck. 

CerithiadcB. — Cerithium, BruguUre (Ebino- 
clavis, Bwainson. Bittium, LeacK). ? Ceritella, 
Morris and Lycett. ? Bracbytrema, Morris and 
Lycett. Triforis, Leshayes. Potamides, Brong- 
niart (Yicarya, L'Archiac. Ceritbidea, Bwain- 
son. Terebraba, Bwainson. Pyrazus, Montfort. 
Lampania, Gray). Diastoma, Leshayes. Eas- 
tigiella, Beeve. Planaxis, Lamarck (Quoyia* 
Leshayes). Herinsea, Lef ranee, Aporrbais,. 
Aldrovandus. Morris and lycett. Stru- 

thiolaria, Lamarck. 

Turritellidw. — Turritella, Lamarck. Proto, 
Lefranee. Holopella, MCoy. Mesalia, Gray. 
? Scobostoma, Braun. Caecum, Fleming. Ver- 
metM, Adanson (Petaloeoncbus, Lea. Serpu- 
lorbis, Bassi). -Siliquaria, BruguUre. 
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Mclaniadts. — Melania, LaonarcJc (Melanatria, 
IBowdich. Vibex, Ohm. Ceripbasia, Swainsoti. 
Hemisinus, Swmnson. Melafusns, Swainson. 
Melatoma, Anthony. Anculotns, Say. Amni- 
cola, Goidd andHvxley). Paludomns, iStomwaoji. 
Tanalia, Gray. Melanopsis, Lamarch. Pirena, 
Lamarck. 

lddudinid(B. — Palndina, Lamarck. Bitbinia, 
Gray. Valvata, Milllcr. Ampnllaria, Lamarck 
(Pomns, Humjikrey. Marisa, Gray. Asolene, 
JLOrhigny). Lanistes, Montfort. Meladomns, 
Swainson, ? Asnphibola, Sebninacber. 

JAtorimda. — ^Litorina, Fhussac (Tectaria, 
C%mer. Modnlns, Gray. Eisella, Gray). Nariea, 
Reclus (Naticella, Munster). Possaras, Rhi- 
li’pyi. Lacuna, Turton. Litiopa, Bang. ? Chele- 
trogTS, Forbes. PMacgillivrayia, Ponies. Eissoa, 
Frlmenuille (Eissoina, J?’ Orbigny). ? Jeflteysia, 
Alder (Skenea, Fleming. Hydrobia, Martmami). 
Paludestrina, 2>’ Orbigny. Litboglypbus, MuU- 
feldt. Eematura, Benson. Syncera, Gray. 
Truneatella, Bisso. 

Calypirmdee. — Calyptrsea, Lamarck (Cruci- 
bulum, Schumacher. Troctiita, Schumacher). 
Crepidula, Lamarck. Pileopsis, Lamarck (Ama- 
tbina, Gray). Metoptoma, Phillips. Platyceras, 
Conrad. Hipponyx, J)ef ranee (Amaltbea, Schu- 
macher). ? Pborua, Montfort. 

TurhinidcB. — Turbo, Linnesus. Pbasianella^ 
Lamarck. Irnperator, Montfort. Troebus, 
Linnaus (Pyramis, Chemnitz. Gibbula, Leach. 
Margarita, Leach). Elenchus, Eumyhrey (Ban- 
kivia, Muhlfddt). Eotella, Lamarck. Mono- 
donta, Lamarck. Lelpbinula, Lamarck (Liotia, 
Gray. Collonia, Gray). Cyclostrema, Marryat 
(Adeorbis, S. Wood. Vitrinella, 0. B. Adams). 
Euompbalus, Somerby. Opbileta, Vanuxem. 
Phanerotiuus, J. Sowerhy. Stomatella, Lamarck. 
Gena, Gray. Broderipia, Gray, 

HalioUd(s. — Haliotis, Linneeus. Stomatia, 
Lamarck. Scissuxella, B' Orbigny. Pleuroto- 
maria, JDbfrance. Catantostoma, Sandb&rger. 
Murebisonia, IfArchiao. Troebotomaj Lycett. 
Cirrus, Sowerhy. 

lanthimidm. — ^lantbina, Zmmrck. Ebaphi- 
stoma, Eall. Scalites, Conrad. Holopea, JScdl. 

? Eeduzia, Petit. 

Fisswrellidce. — ^Pissurella, Lamarck (Pupillia, 
Gray. Fissurellidsea, E Orbigny. Lucapina, 
Gray). Macrosebisma, Swainson. Punoturella, 
Lowe. Eimula, Bef ranee. Emarginula, Lamarck 
(Hemitoma, Swainson). Deslongcbampsia, 
MCoy. Pannopborus, Blainmlle. 

Neritidee. — Nerita,Xiw«««s. Neritoma, Mor- 
ris. Neritopsis, Grateloup. Velates, Montfort. 
Pileolus, J. Sowerl^. Neritina, Lamarck. Na- 
viceUa, Lamarck. 

soutibba:nchia.ta. 

Patellidts. — ^Patella, lAnnems (Nacella, Schu- 
mocker. Scutellina, Gray). Acmsea, Fsehscholtz, 
1830 (Lepeta, Gray. IWidiuni, Forbes). Ga- 
dinia, Gray. ? Siphonaria, Blainmlle. 
Bentaliades. — ^DentaKum, Linneeus. _ 
Chitonidee. — Chiton, lAnneeus (Tonieia, Gray. 
Acanthopleura, Guilding. Mopalia, Gray. 
Eatharina, Gray. CrYptoehiton, Gray. Aean- 
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tboebites, Leach. Cbitonellus, Lamarck). Hel- 
mintboebiton, Salter. 

PUnMONIFURA. 

{ln-Oj>erculata.) 

Helicidcs. — Helix, Linneeus (Acavus, M&>it- 
forL Geotroehus, Hasselt. Polygyra, Say. 
Tiidopsis, Bajinesque. Carocolla, Lamarck). 
Anastoma, Fischer. Streptaxis, Gray. Sagda, 
Beck. Hebcella, Lamarck. Stenopus, Guild- 
ing (Pfeifferia, Gray). Vitrina, Brayarnaud 
(Daudebardia, Hartmann. Simpulopsis, Beck). 
Succinea, Braparnaud. Omalonyx, H Orbigny. 
Bulimus, Scopoli (Bulimulus, Liack. Odonto- 
stomus, Beck. Pachyotis, Beck. Gibbus, Mont- 
fort). Partula, Ferussac. Aehatina, Lamarck 
(Zua, Leach. Azeca, Leach. Tornatellina, Beck. 
Cionella, Hartmann). Glandina, Schumacher. 
Spiraxis, C. B. Adams. Aobatinella, Swainson. 
I^pa, Lamarck (Vertigo, Muller). Cylindrella, 
Iftijfer. Balea, Prideaux. Megaspira, Lea, 
Clansilia, Brapernaud. 

Limaddes. — Limax, lAnnous. Geomalaeus, 
Allman. Arion, Ferussac. Parnaacella, Cuvier. 
Testaeella, Cuvier. 

Limneddee. — Limnaea, Lamarck. Ampbi- 
peplea, Bilsson. Cbilinia, Gray. Pbysa, Bra- 
parnaud (Physopsis, Frauss. Camptoceras, 
Benson). ? Camptonyx, Benson. Anwius, 
Geoffrey (Velletia, Gray). ? Latia, Gray. 
Gundlaebia, Pfeiffer. Planorbis, Muller (Pla- 
norbula, Haldemann). 

Aurieulida. — ^Auricula, Lamarck (Polydonta, 
Fischer. Melaropus, Montfort. Conovulus, 
Lamarck). Pedipes, Adanson. Otina, Alder. 
Caryebium, MiUler. 

Opercidata. 

Cyclostomidee. — Cyclostoma, Lamarck (Oto- 
poma, Gray. Cboanopoma, Ifeiffer. Cistula, 
Gray. Eealia, Gray. Pomatias, Studer). Fe- 
russina, Grateloup. Cyclopborus, Montfort,. 
(Pteroeyclos, Benson. Auloponxa, TroscheL 
Opistboporus, Benson, Cyclotus, Guilding. 
Leptopoma, Pfeiffer. Megalostoma, Guilding. 
Craspedopoma^ Pfeiffer. Cataulua, Pfeiffer). 
Ehapbaulus, Benson. Biplommatina, Benson 
(PaxilluB, H, and A. Adams). Pupina, Vignard 
(Ebegostoma, Hasselt. Gallia, Gray. PupineUa, 
Gray). 

Helidnidce. — Helicina, Lamarck (LueideBa, 
Gray. Trocbatella, Swainson. Alcadia, Gray). 
Proserpina, Guilding. Stoastoma, C. B. Adams. 

Adculid(B. — ^Aeicula, Hartmann. Geomelania, 
Pfcif&r. 

TECTISaAKCHIATA. 

TornateUidog. — ^Tomatella, Lamarck (Cylin- 
drites, Lycett. Acteonina, H Orbigny. Acteo- 
nella, HOrUgnyy Cinulia, Gray. Eingicula, 
Beshayes. Globiconcha, B* Orbigny. Varigera, 

B' Orbigny. ? Tylostoma, Sharp. Pterodonta, 

H Orbigny, Tomatina, A. Adams. ? Volvula, 

A. Adams. ? Volvaria^ Lamarck. 

BuUidee. — ^Bulla, (Ciyptophtbalmns, 

Ehrenherg. Pbaneropbthalmu8,A. Sma- 

A. Adams. Anevz,, Mutter. CJylicbna, 
Lovkn. Amphi^byra, Imbn. Aplustnun, 
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Schimachsr). ScapTaander, Montfort. PHline, 
Ascanius, 1772 (Chelidonura, A. Adams'), 
A'plyddm. — Aplysia, Gmelin (Aclesia, Bang). 
LolabeUa, Lamarck. Icarus, Forbes, 1843. 
Lobiger, Krohn. 

BleurohrancMda. — Pleurobranehus, Cuvier. ^ 
UmbrelLa, Chemnitz. Tylodina, Bafinesgue. \ 

NUCLBOBliA2SrCHIA,TA., 

Firolid<s. — Carinaria, Lamarck. Cardiapoda, 
D’ Orbigny. 

Atlantidcs. — Atlanta, Lesueur. Oxygyrns, 
Benson. ? Calcarella, Boideyet. Porcellia, 
LhSille. Bellerophon, BelLeropbina, 

D’ Orbigny. Cyrtolites, Conrad. EccuHom- 
phalus, BorUooh. ? Maelurea, Lesueux. 

PTEROPODA. 
{A^orohrancUata . ) 
tb:bcosom:a.T4. 

' RycdeidcB. — Hyalea, Lamarck. Cleodora, 
Beron and Lesueur. Creseis, Bang. Cuvieria, 
Bang. Vaginella, Laiidin. Theca, Morris, 
1846. Pterotheca, Salter. Conularia, Miller 
(Coleoprion, Sandberger). Cymbulia, Berm 
and Lesueur. 

lAmaoinidce, — Limaciua, Cuvier. Spiralis, 
Fydoux and Souleyet. 

BBACHIOPOPA, Cuvier, 1805. 

PALLIOBIUNOHIA.TA. 

TerebratuUd<s . — Terebratula, Brugui^re (Te- 
rebratnlina, J)' Orbigny. Waldheimia, King). 
Terebratella, D’ Orbigny (Trigonoseraus, K'dnig. 
Lyra, Cumberland, 1816. Magas, Sowerby. 
Boucbardia, Davidson. Morrisia, Davidson. 
Kraussia, Davidson. Mcgerlia, King). Argiope, 
Des'ongohamys. Thecidiuna, Difrance. Stringo- 
cephalus, Defrance. 

Syiriferid<B. — Spirifera, Sowcrby (Spiriferina, 
D' Orbigny). Cyrtia, Dalman (Cyrtina, David- 
'son). Athyris, M' Coy (Meristsb, Suess). Retzia, 
King. TJncites, Defrance. 

Bhynchcnellidee. — Rhyuchonella, Fischer 
(? Porambonites, Bander. Camarophoria, King). 
Pentamerus, Sowerby. Atrypa, Dalman. 

Orthidce . — Orthis, Dalman (Orthisina, D'Or~ 
higny). Strophomena, Blainville (Leptsena, 
Dalman. Koninckia, Suess). Pavidsonia, Bott- 
chard. Caleeola, Lamarck. 

, Broductidm. — ^Producta, jS^(9Wflr'6y(Aulosteges, 
Belmerson. Strophalosia, King). Chonetes, 
Fischer. 

Cranid(8.—QraiCL\a, Betzius. 

Discinides. — ^l)isciua, Lamarck (Trematis, 
Sharye). Siphonotreta, Vemewil), Acrotreta, 
Kutorga. 

IdngulidcB . — Lingula, Bruguikre. Obolns, 
Eichwald. 

CONCHIFERA. 

l.AHBI.l,IBIiAJSraHIA.TA. 

(^Asijghonida.) 

Osireidce. — Ostrea, JUnnceus. Gryphsea, 
Lamarck. Exogyra, Sowerby. 

Ancmiadce. — Anomia, Linnceus (Plaennomia, 
Broderiy. Limanomia, Bouchard). Placuna, 
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Solander (Carolia, Cantraine, 1835. Plaeu- 
nopsis, Morris and Lycett.) 

Beotinidce. — ^Pocten, Muller (Neithea, Drouet. 
Pallium, Schumacher . Hinnites, Dhfrance. 
Hemipeeten, A. Adams). Lima, Bruguihre 
(Limatula, S. Wood, Limsea, Bronn). Spon- 
dylus, Linnceus (Pedum, Bruguihre). Plica- 
t^a, Lamarck. 

AvicuUdce . — ^ATicula, Bruguihre (Meleagrina, 
Lamarck. Malleus, Lamarck). Vulsella, La- 
marck. Pteroperna, Lycett, 1852. Ambo- 
nychia, Hall, 1847. ? Cardiola, Broderiy, 

1844. ? Eurydesma, Morris. Pterinea, Gold- 
fuss, 1832. Monotis, Bronn, 1830. Posido- 
nomya, Bronn. Avieulo-pecten, M'Coy, 1862. 
Gervillia, Dhfrance (Bakewellia, King). Perna, 
Bruguihre). Crenatiila, Lamarck. Hypotrema, 
D' Orbigny, 1863. Inoeeramus, Sowerby, 1814. 
Pinna, lAnneus (Trichites, Lycett). 

Mytilidce. — ^Mytilus, Linnceus (Septifer, Be- 
cluz). IVityalina, Koninck, 1842. Modiola, 
Lamarck. Lithodomus, Cuvier. Orenella, Brown. 
Modiolarea, Gray. ? Mytilimeria, Conrad. 
Modiolopsis, Hail, 1847. Orthonotus, Con- 
rad. ? Goniophora, Bhillij^s. Preissenia, Van 
Beneden. 

Areadce. — Area, Linnceus. Cucullsea, La- 
marck (Maerodon, Lycett. Isoayca, Munster). 
Pectunculus, Lamarck. Limopsis, Sassi, 1827 
(Nncxuiella, H Orbigny). Nucula, Lamarck 
(Nuculina, D' Orbigny. Ctenodonta, Salter. 
Cucullella, MCoy. ut&a, Schumacher, 'Yo\6xa, 
MuU&r). Solenella, G. Sowerby. Solemya, 
Lamarck. 

TrigoniadcB. — Trigonia, Bruguihre. Myo- 
phoria, Brown, 1830. Axinus, Sowerby, 1821. 
Lyrodesma, Conrad, 1841. Verticordia, Searles 
Wood. 

Unionidee. — TTnio, Betz. Symphynota, 
Sowerby. Monocondylsea, D' Orbigny. Ano- 
don, Cuvier. Hyria, Lamarck. Castalia, 
Lamarck. Iridina, Lamarck. Mycetopus, 
D Orbigny, .®theria, Lamarck. Miilleria, 
Ferussac, 

SIPHONATA 

Integroycdliata. 

Chamidee. — Chama, Linnceus. Monopleura, 
Matheron. Piceras, Lamarck. Re(iuienia, 
Matheron. 

Hvpfwntidce. — Hippurites, Lamarck, Ra- 
diolites, Lamarck, 1801 (Bi-radiolites, D' Or- 
higny). Caprinella, D' Orbigny. Ca;prma, 
D' Orbigny, Caprotina, D' Orbigny. 

Tridacmidee. — Tridaena, Bruguihre. Hip- 
popus, Lamarck. 

^ CardiadcB. — Cardium, lAnntms (Hemicar- 
dium, Cuvier. Lithocardium, Woodward. Ser- 
ripes, Beck. Adacna, Mchwald. Conocardium, 
Bronn). 

Lucinidee. — ^Lueina, Bruguihre. Oryptodon, 
Tvrion, Corbis, Cuvier. Sphsera, Sowerby 
(Pnicardium, D' Orbigny). T^ncredia, Lycett, 
I860. Piplodonta, Bronn. Scacchia, Philippi, 
1844, Cyamium, Philippi, 1845. XJngulina, 
Daudin. Kellia, Turton. Turtonia, Han- 
ley. Pythina, ^ Hinds. Moi}.tacuta, Turton . . 
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Lepton, Turton, Scintilla, Deshayes. Galeom- 
ma, TuHon. 

Cycladid<8 . — Cycles, Bncguihre (Pisidinm, 
Pfeiffer). Cyrena, Lamarck (Corbienla, MiihJr- 
feldt). Cyrenoides, Joannis. 

AstartidcB. — ^Astarte, Sowerby, 1816. Opis, 
Befranoe. Goiddia, C. JB. Adams. Crassatella, 
Lamarck. 

Cy<prinid<B. — Cyprina, Lamarck. Circe, 
Schumacher. laoeardia, Lamarck. Cypriear- 
dia, Lamarck. Coralliopliaga, JBlainville. Cy- 
prieardites, Conrad. Pleurophonis, King, 
1848. ? Cardilia, Beahayes. ? Megalodon, J. 
Sowerby. Goldfassia, Qastlenau. Megaloma, 
Hall, 1852. Pachydomus, J. Sowerhy. Pachy- 
risma, Morris and Lycett. Cardinia, Agassiz, 
Anthraeosia, King, 1844. Myoconclia, J. 
Sowerby. Hippopodinm, Coneyheare. Cardita, 
BntguUre CVenecicardia, Lamarclc). 

Snru-PAXTLIATA. 

Veneridee. — Venna, Linneeus (Saxidomus, 
Conrad). Cytherea, Lamarck (Meroe, Sehie- 
maoher. Trigona, Muhlfddt. Grateloupia, 
Besmoulin). ^temis, BqU (Cyelina, Beahayes. 
dementia, Gray). Lncinopsis, Forbes. Tapes, 
Muhlfeldt. Venerupis, Lamarck. Petricola, 
Lamarck. Glaucomy% Gray. 

McuctridiB. — ^Maetra, lAnnceus. Gnathodon, 
Gray. Lutraria, Lamarck (Besania, Gray). 
Anatinella, G. Sowerby. 

TelUmdce. — TelHna, lAnnaus (Tellinides, 
Lamarck). Gastrana, Schumacher. Capsnla, 
Schumacher. Psammobia, Lamarck. Quen- 
stedtia, Morris and Lycett. Sanguinolaria, 
Lamarck. Semele, Schumacher (Oumingia, G. 
Sowerby, Syndosmya, Recluz. Scrobieularia, 
Schmn.acher'). Mesodesma, Beahayes (Anapa, 
Gray). Emlia, Turton. Sowerbya, B Orbigny. 
Lonax, Linnesus (AmpMcsena, Philigpi). Iphi- 
genia, Schumacher. Galatea, BruguUre. 

Solenidee. — Solen, IdnncBus (Ciiltellus, Schu- 
macher. Ceratisolen, Forbes). Machsera, 
Govld. Solecnrtns, Blainville. Bovaeulina, 
Benson. Glycimeris, Lamarck. 

Myaddoe. — ^Mya, Idnncsus. Corbnla, Bru- 
guihre. Potamomya, J. Sow&rby. ^ Spbenia, 
Turton. Thetis, Sowerby (Eucharis, Beduz). 
Panopsea, Menard de la Groye. 

AnatinidcB. — ^Anatina, Lamarck. Periploma, 
Schumacher. Cercomya, Agassiz. Tnracia, 
Blainmlle. Pholadomya, G. Sowerby, Myacites, 
Bronn. Goniomya, Agassiz. Grammysia, 
Verneuil. Sedgwicltia, M Coy. Ceromya, 
Agassiz. Gresslya^ Agassiz. Cardiomorpha, 
Koninck. Edmondia, Koninck. Lyonsia^ Tur- 
ton, 1822. Entodesma, Philippi. Pandora, 
Bruguihe. Myadora^ Gray. Myochama, 
Stuichhwry. Chamostrea, Boissy, 

GastrochamidcB. — Gastrochaena, Spengter, 
1783. ’ Ohsena, Betz, 1788, Saxicara, Bellevue. 
ClavageHa, Lamarck. ALspergiUum, Lamarck. 

Pholadidw. — ^Pholas, Linneeus. Pholadidea, 
Turton, 1819 (Martesia, Blainmlle. Jonannetia, 
Besmoulin. Parapholas, Conrad). Xylopbaga, 
Turton. Teredo, Adanson (Fnrcella, LamarcU). 
Teredina, Lamarck. 


IMALICE 

SVCalacone (Gr. paXaKSs). A mineral 
having the form of Zircon, to which it is also 
nearly related in composition. 

IMCalacopterl (Gr. pc^cucSs, and irreplv, a 
feather). An order of fishes in which the 
endoskeleton is ossified ; the exoskeleton, in 
most as cycloid, in a few as ganoid, scales; 
fins supported by rays, all save the first some- 
times in the dorsal and pectoral, soft and jointed; 
abdominal or apodal ; gills free, operculate ; a 
swim-bladder and air-duct. To this order belong 
the eel, herring, salmon, pike, and carp genera. 

Afalacosteon (Gr. imKa.K6s, and berriov, 
a bone). A diseased softening of the bones : 
moUities ossium. 

Malacostracans (Gr. poKukSs, and Hn- 
rfxucov, a shell). The name of a division of the 
class Crustaceans, including those which are 
covered with a crust softer than the shell of 
the molluscs, but firmer than the covering of 
the Entomosth,a.cans [which see]. The term 
Malacostraca was first applied by Aristotle to 
the Crustacea of the moderns, being used by 
him in a comparative sense, as contrasted 
with the Ostracoderma, which are the modern 
Tesiacca. 

XMtaiagrzua (Gr. from pa^dacreip, to soften). 
A poultice. 

Malaria (Ital. mal’ aria, had air). The 
exhalation of marshy districts, which .produces 
intermittent fevers. This term has now become 
of general application to deleterious emana- 
tions from decaying organic matter; but it 
was long restricted to emanations in that dis- 
trict of Italy which extends from Leghorn to 
Terracina in one direction, and from the sea to 
the Apennines in another. Even in the time of 
Horace, Borne was deserted two months in the 
year, on account of the dangers of the malaria. 
On the Italian malaria, see Arnold’s History of 
Borne, chap, xxiii. 

Maleic dflLcid. An acid, isomeric with 
fumaric acid, obtained by distilling malic acid 
at a temperature of about 400°. It crystal- 
lises in oblique rhombic prisms, which are 
colourless and inodorous, but sour to the taste. 
They melt at 266° Pahr. 

Malesberbiaceae (Malesherbia, one of 
the genera). A small unimportant order of 
Violal Exogens, related to Passion-flowers, and 
found in Chili and Peru. 

Malic Acid (Lat. malum, an apple). A 
peculiar acid contained in the juice of the 
apple and several other fruits; it may be 
obtained also from the berries of the Sorbus 
aucuparia, or Mountain Ash, and has hence 
been called sorbic acid. It crystallises in 
colourless prisms, which are sour to the taste, 
and soluble in water and in alcohol. 

Malice (Lat.malitia, from malus, bad). In 
the English Law, malice does not necessarily 
bear the signification of particular ill-feeling 
towards an individual, hut is a term directly im- 
porting wickedness in the commission of an act, 
and excluding a just cause or excuse. [MuRDna.] 
Idalicious injury to property is in some instances 
a felony, in others a misdemeanour, [Law 
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MALLEABILITY 

Ceimnaii.] As a general rule in criminal law, 
acts done wilfully are assumed^ to te done 
maliciously. (P. Stephens Ovi Crim. Law.^ In 
civil actions for injuries to which malice is es- 
sential, e.g. slander, libel, &c., the question of 
the existence of malice is one, in general, for 
the Jury; but, .under certain circumstances, it 
may be implied by the court from the absence 
of reasonable and probable cause, as in actions 
for malicious prosecution. 

XMCalleability ^Lat. malleus, a Jiamm&r). 
The property of being susceptible of extension 
under the blows of a hanomer. It is especially 
characteristic of some of the metals, and in this 
quality gold exceeds all the others; common 
gold leaf is not more than a two hundred thou- 
sandth part of an inch in thickness ; five grains 
may he thus extended so as to cover a surface 
of more than 270 square inches. 

Malleus (Lat. a hammer). One of the small 
bones of the internal ear, attached to the jJzm- 
hTana tym/j^ani^ somewhat in shape resembling 
a hammer. 

MAixBtrs. A genus of Ostracean bivalves, 
characterised hy having, in addition to the 
simple pit for the ligament, a notch on the side 
of the ligament for the passage of a byssus. 
The species of this genus are called hammer 
oysters. The most noted is the Ostrea malleus 
of Linnaeus, which has the caixiinal region of 
the shell formed something like the head of a 
hammer, of which the elongated valves, ex- 
tended transversely, represent^ the handle. It 
is a native of the Indian Archipelago, and still 
ranks among the number of rare and high- 
priced shells. 

IMCullotus. The eapelan, eapling, or ang- 
marset, a small fish found in the northern 
hemisphere, and used as bait for cod. It is 
interesting as being frequently found in a 
fossilised state, contained in solid nodules of 
stone. 

Mallow (Lat malva), A weed common by 
hedgerows and waysides in Europe. It has 
mucilaginous properties, and has been em])loyed 
in the preparation of emollient ponltices, in the 
same way as the Marsh Mallow. Its fruit is 
a depressed disc, and is called hy the country 
people cheeses (Fr. fromageon). [Mai/VA.] 

Mallum. The public assembly or meeting 
of the people aceor^ng to the usage of the old 
Teutonic nations. Under the Oarlovingian 
monarchs the mallum appears to have been 
summoned by the missus or deputy of the sove- 
reign. There was a separate mallum for every 
leading state or kingdom which composed the 
empire ; and it was attended b^ the notables 
of all the various races of inhabitants (Eoman, 
Erankish, Gothic, &c.), and in some instances 
by the Scabini or Eehevins, who represented 
the communities of the towns. 

Malm Bricks. A kind of brick used in 
London for ornamental works, obtained by the 
burning of a clay containing carbonate of lime 
in intimate mixture with the silicate of alumina. 
It can be easily made by mixing the clay 
with a portion of chalk; but the best bricks 
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are obtained by the calcination of the natural 
marls of Essex and Suffolk; the first are 
of a yellow colour, the second a creamy whit©. 
They are easily cut, and on this account are 
used for arches with a small radius of curvature. 

Malmsey (so called as having been made 
at Malvasia in the Morea). A strong and 
fine-flavoured sweet wine, made, in Madeira, of 
grapes which have been allowed to shrivel 
upon the vine ; it is of a deep golden hue. It 
contains between 16 and 17 per cent, of alcohol. 

Malpigkiaoese (Malpighia, one of the 
genera). An extensive natural order of hypo- 
gynous Exogens of the Sapindal alhanee, ^s- 
tinguished hy their complete (partially sym- 
metrical) flowers, with an imbricated calyx and 
naked stalked petals, by their simple stigma, 
hy their ovules hanging hy cords, and hy their 
usually convolute embryo. They are chiefly 
tropical, and the larger portion of them are 
found in South America. The Byrsonimas are 
astringent, and their bark is commonly used 
for tanning in Brazil. The fruit of some of 
the Mal^pighias is eaten. Nitraria tridentata, 
another plant of the order, is considered to be 
the Lotus-tree of the ancients, 

Malpighian. In Anatomy, this term is 
applied to certain parts, especially of the kid- 
ney, in allusion to the anatomist Malpighi, hy 
whom they were discovered or first definitely 
described. Thus the numerous secreting tubes 
(tubtdi uHniferi), where they are collected into 
conical bundles, form the Malyighian cones 
or pyramids ; the more tortuous parts of the 
tubes, which pass towards the surface of the 
kidney, terminate in, or bear on small pe- 
dicles appended to their walls, flask-shaped 
sacculi, named MedyigMan -capsules. The 
arteries of the kidney, before dividing into 
capillaries, form, by tortuous convolutions, 
little balls, called Malpighian corpuscles or 
glomerules. 

Malt (Gr. malz, from malen, to ^rind). 
This word is used to designate grain which has 
become sweet in consequence of incipient ger- 
mination. [Diastase.] Malt forms the prin- 
cipal ingreihent in the manufacture of beer. 
Three different kinds are employed : 1. pale or 
amber malt; 2. brown or blown malt; a^id 
3. roasted or black malt, the fermentation of 
which yields beer or porter of varying depth 
of colour. 

The manufacture of malt has been carried 
on for ages in countries where the edimate is 
too cold for the growth of the vine. Beer is 
spoken of by Xenophon, in his history of the 
retreat of the Ten Thousand, and was weU 
known to the Eomans as the beverage of 
Northern Europe. Wheat, rye, and oats have 
at different times been used for malting pur- 
poses, but in modern times it is almost en- 
tirely manufactured from the various species 
of barley. By the statute of Elizabeth direct- 
ing the reservation of a portion of the fixed 
incomes of corporations in com rents, malt is 
selected as one of the articles the highest price 
of which at Michaelmas and Lady-day is to 
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form the estimate of the rent for the ensuing 
year. Malt was first made to contribute to the 
public revenue in England in 1697, in Scotland, 
in 1713, and in Ireland in 1785. The present 
duty on malt from barley is 2a. 7t?. per bushel, 
and from here or big^ 2a. The quantity of 
malt charged with duty in the United Kingdom 
during the fifteen years ending 1864, averaged 
nearly 500,000,000 bushels ; and the revenue 
derived from it averaged in the same period 
6 , 000 , 000 ^. 

The duties levied upon malt have been 
attacked during the last few years, both in 
parliament and without it, so energetically, 
that elections have frequently turned upon the 
answers given by candidates for a seat in 
the legislature, as to the justice and necessity 
of effecting a total and unconditional repeal 
of those duties. At present the action of 
those who are imfriendly to the continuance of 
the tax has been ineffectual, owing, it would 
appear, chiefly to the difficulty of suggesting 
an adequate substitute for so important a 
branch of public revenue. 

It is alleged that, in addition to the vexatious 
interference of all excise duties with the 
process of manufacture, a greater loss is in- 
curred in a tax levied on what is virtually a 
raw material, than the proceeds of the tax 
imply ; that the fact of the amount collected 
being almost a fixed sum from year to year, 
suggests that it checks consumption, the in- 
crease in population not having been followed 
by an increased demand for ale and beer; 
that the malt tax discourages private brewing, 
and throws the manufacture of beer entirely 
into the hands of brewers ; that the tax pre- 
vents the employment of capital on such light 
lands as are particularly suitable for the growth 
of barley, and is therefore an impediment to the 
developement of agricultural prosperity ; that 
malted grain is particularly serviceable for fat- 
tening cattle, and that the existence of the tax 
is a hindrance to the improvement of stock, by 
making the time in which such stock can be 
available for consumption unnecessarily pro- 
tracted ; and that generally the malt tax is an 
offence against the principles of free trade and 
the admitted canons of taxation. 

In reply, it is stated that the process of 
malting is so simple that excise reflations 
are reduced to the barest supervision over 
the quantity manufactured, and that a very 
short time is inte^osed between the incidence 
of the tax and the consumption of the ^ pro- 
duct ; that the sum paid is certainly uniform 
from year to year, but that the consumption of 
other articles analogous to beer and ale, and 
substituted for them, is the real reason why 
the malt revenue does not giow with popula- 
tion; that, granting the propriety of taadng al- 
coholic liquids, beer and are, considering the 
alcohol they contain, the most lightly taxed of 
all such substances, and that the abandonment 
of aU duties on malt would be unfair to the 
distiller and the wine grower, and, what is of 
more importance, to the consumer ; that even 
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now private brewing, may be resorted to, but 
that, notwithstanding the fact that the tmde of 
a common brewer is subject to additional 
duties, the advantage of the public is really 
consulted, and that what is called teapot 
brewing is relinquished because the product is 
really dearer and more uncertain ; that there 
is no reason to think that private brewing 
would be adopted on the abolition of the malt 
duty, since private baking was not resorted 
to on the abolition of the corn laws ; that a 
considerable rise has taken place of late years 
in the price of barley, and that therefore a suffi- 
cient stimulant is supplied to the cultivation 
of barley-growing soils ; that malted grain is 
not serviceable for fattening cattle, the loss 
of weight and nutritive power in the process of 
malting amountmg to at least 20 per cent, 
and that the abolition of the duty would have 
no beneficial effect on the art of breeding and 
fattening stock ; and that, lastly, all taxes are 
more or less against the principles of free 
trade, but that those taxes are to be retained 
for revenue purposes which are the least mis- 
chievous and the most fair in their incidence, 
and that such is eminently the case with the 
malt tax. 

Barley may, by an Act of the last session, 
be malted for feeding purposes under certain 
regulations. 

Maltba (Gr. and Lat.). A mineralogical 
term applied to mineral pitch ; an inflammable 
bituminous product, probably derived from the 
exsiccation of mineral tar. A cement contain- 
ing mineral pitch was used by the ancients for 
plastering their walls, and was composed of 
pitch, wax, plaster, and grease. Another sort, 
with which the Eomans used to plaster the 
interior of their aqueducts, was made of lime 
incorporated with melted pitch. The various 
bituminous pavements which have lately come 
into use are similar combinations. 

SMCaJtbaxIte. A white tallow-Hke mineral 
firom Lobau. 

IMCalva (Gr. fioKdxv, a mallow). A genus 
of Malvaceae abundant by waysides. The com- 
mon Mallow, M. sylveeiria, is mucilaginous; 
its dried flowers are used in France in the pre- 
paration of a drink called Tisane or Ptisan, 
which is regarded as a cure for feverish colds 
and other ailments. This plant is the Mauve 
of the French, and from its fading flowers has 
been derived the name of the colop so called. 
M. rotundifolia is in some countries used as a 
potherh. 

nxalvaoeee (Malva, one of the genera). A 
natural order of mucilaginous Exogenous plants 
of the Malval alliance, with polypetalous flowers 
and monadelphous stamens. The species are 
herbs, bushes, or trees, and are found all over 
the temperate and tropical parts of the world, 
especially the latter. Their flowers are in 
many cases large and handsome ; but the order 
is chiefly interesting from containing the Goasy- 
pium or Cotton-plant. Another species is the 
Marsh Mallow, AlthcBa offidnedia. Some yield 
a fibre fit for manufacture into cordage. Hi- 
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liscus cannahinuB. yields Indian Hemp; and 
Tanimm datum fumishes Cuba Bast. 

IMCameluke (Arab, memalik, a. slave). A 
name applied to tbe male slaves imported from 
Circassia into Egypt by the master of that 
country. In tbe thirteenth century, when the 
countries in the vicinity of Mount Caucasus 
were ravaged by G-engis Khan, Nojmedden, 
sultan of Egypt, purchased several thousands of 
the natives of those regions, especially Turks, 
and formed them into an armed body of guards. 
These guards or Mamelukes, in the sequel, 
seized on all the power of the country, mur- 
dered the sultan Touran Shah, a. n. 1258, and 
made Ibeg, one of their own number, his 
successor. After that period the Mamelukes, 
whose numbers were continually increased by 
importations from their own country, governed 
Egypt 263 years. (Gibbon, ch. lix.) This 
military sovereignty was destroyed by Selim I., 
the Turkish sultan who took Cairo in 1517. 
Nevertheless, the Mamelukes, under their 
twenty-four beys, continued for 200 years more 
to exercise a power scarcely inferior to that of 
the Turkish pachas, whom, in the eighteenth 
century, they reduced to mere ciphers in the 
government. Their power was again consider- 
ably broken by the French invasion under 
Bonaparte, to whom they offered a determined 
opposition. After the abandonment of Egypt 
by the French, the struggle between the beys 
and the pachas was renewed: finally, in 1811, 
the pacha, Mohammed Ali, having invited the 
principal leaders of the Mamelukes to a ban- 
quet, slew 470 of them by treachery, and com- 
pelled the remainder to submission. 

MCammalla (Lat. mamma, a teat). The 
most highly organised class of animals, at the 
head of the great scale of organised nature. 
They possess mammary glands, and suckle 
their young; the fostus is developed in the 
womb. Their external distiiiguislimg marks 
are a covering of hair, and teats or nipples ; hut 
to the manifestation of these two characters 
there are a few exceptions. The principal 
anatomical character is the condition of the 
lungs, which are suspended freely in a thoracic 
carity, separated by a perfect diaphragm from 
the abdomen. The entire tissue of the lungs 
is occupied by extremely minute air-cells, with 
highly vascular parietes, so that the air in- 
spired is rapidly changed, and breathing can be 
safely suspended only for a short time. The 
whole mass of cireidating blood is transmitted 
to the lungs by the mechanism of a pulmonary 
auricle and ventricle, equally perfect^ and 
inferior only in power to the systemic auricle 
and veniSicle, which subsequently propel the 
aerated blood to the general system ; the heart 
consequently consists of four &inet cavities. 

The upper jaw of the Mammalia is fixed; 
the two rami of the lower jaw consist each of a 
single bony piece, and are articulated by a 
convex or flat condyle to the base of the zygo- 
matic process, and not the tympanic element of 
the temporal bone. "With a few exceptions the 
Jaws of the Mammalia are armed with tee& : 
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these are arranged in a single row, are lodged 
in sockets sometimes by two or more fangs, and 
are never anchylosed to the substance of the 
jaw. A deciduous tooth is never succeeded by 
more than one corresponding tooth in the ver- 
tical direction. The tongue is fleshy, well de- 
veloped, with the apex more or less free. The 
posterior openings of the nasal passages are 
protected hy the soft 'palate, and the larynx, 
or opening of the wind-pipe, hy an ^glottis. 
The alimentary canal varies with the nature of 
the food, but the emum coli is usually single. 
The rectum commonly terminates by a distinct 
aperture behind the urinary and generative 
orifices. 

The bodies of the vertebrae have their arti- 
cular surfaces more or less flattened, and 
always joined together by a series of concentric 
ligaments with interposed glairy fluid. The 
cervical vertebrae, with one or two exceptions, 
are seven in number. The atlas is articulated 
by two surfaces to two occipital condyles, de- 
veloped from the ex-occipital elements. With 
two exceptions in the Monotremata the coracoid 
bone appears as a small process or appendage 
of the scapula. The sternum is narrow, and 
consists of a simple longitudinal series of bones. 

The second, or distal bone, called squamosal, 
in the bar continued backwards from the 
maxillary arch, is not only expanded, but is 
applied to the side wall of the cranium, and 
developes the articular surface for the man- 
dible, which surface is either concave or flat. 
The presphenoid is developed from a centre 
distinct from the basis;^henoid. 

The brain presents its highest state of de- 
velopement in the Mammalia: it consists of a 
cerebrum, which is generally naore or less con- 
voluted, a cerebellum with lateral lobes, and a 
medulla oblongata with a distinct tuber an- 
nulare, The optic lobes are solid, divided by 
a transverse Assure, and bence called bigeminal 
bodies : they are situated on the upper part of 
the crura cerebri, and are generally concealed 
by the overlapping posterior cerebral lobes. 
The Tudiment of the corpus callosum, or great 
cerebral commissure, first begins to be distinctly 
recognisable in the highest Lyeneephale Mam- 
malia ; and in a state of normal developement, 
or where it bears a direct proportion to the size 
of the corpora striata or hemispheres of the 
brain, it is peculiar to the Lissencephale, Gyr- 
encephale, and Arehencephale Mammalia. 

The eyes of the Mammalia are never com- 
plicated with a pecten or mafsupium, a choroid 
gland, or sclerotic bony plates. 

The organ of hearing acquires in the Mam- 
malia a fuUy developed cochlea with a lamina 
spiralis : there are ihree distinct ossicles in the 
tympanum ; the drum, or membrana tympani, 
is usually concave towards the meatus, which 
generally commences with a more or less com- 
plicated external ear, supported by a distinct 
fibro-cartilage. 

The Mammalia, without exception, bring forth 
their young alive; hence they were termed 
by Aristotle Zootoca. This phenomenon is,, 
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iiowever, by no means peculiar to the present I 
class ; but it was supposed that they differed ' 
from, other viviparous animals, as the viper, in 
the developement of the germ by means of a pla- 
centa. Such, however, is not the case with the 
marsupial animals, and probably not with the 
Monotremes ; and as the absence of the pla- 
centa is associated with several important mo- 
difications of structure in the species so de- 
veloped, by which they approximate to the 
characters of the oviparous classes, the class 
Mammalia was primarily divided into two 
great divisions, called Placentalia and Zm'pla- 
tentalia. 

Before, however, the sjihdivisions are more 
especially characterised, it may he advantageous 
to trace the principal steps by which the pre- 
sent views of the affinities and classification of 
the Mammalia have been acquired. 

Aristotle, choosing the locomotive system as 
a base, divided his Zootoca, the equivalent of 
the Linnsean mammalia, according to the nature 
of their locomotive organs, into three sections ; 
1. Dijaoda, or bipeds ; 2. Tetra;poda, or qua- 
drupeds ; and 3. Apoda, or impeds. Man is 
cited as the type of the first, and the whale 
tribe is included in the last of these primary 
groups ; the second embraces all the rest of 
the class, which, in common language, are 
called quadrupeds. These Aristotle subdivided 
into two peat natural groups, according to the 
modifications of the organs of touch. In the 
fibrst a part of the digits is left free for the 
exercise of the tactile faculty, the nail or claw 
being placed upon one side only ; in the second 
poup the extremities of the digits are enclosed 
m hoofs. 

These again are subdivided, the first poup, 
or XJnguiculata of modern mammalogists, into : 
1. Those which have the front teeth trenchant, 
and the back teeth flattened, as the Pithecoida 
or apes, and the D&rmaptera or bats ; 2. Those 
with acuminated trenchant or carnivorous 
teeth, which Aristotle calls Karcharodonta ; 3. 
The Kodent quadrupeds, which are indicated 
by a negative dental character. With respect 
to the hoofed or ungulate quadrupeds, Aristotle 
points out subordinate groups, and characterises 
them by modifications of the feet. Thus, the 
first are the Folyschidm or multungulate qua- 
drupeds, as the elephant ; the second are the 
DischidcB or bisulcate quadrupeds, as the Ku- 
minants and hog ; the third are the Aschidce or 
solidungulate quadrupeds, as the horse and ass. 

Bay, with a less pliilosopMcal appreciation 
of the extent and nature of the class Zootoca 
or Mammalia, arranges his equivalent group of 
‘Viviparous four-footed animals ’ chiefly cm the 
Aristotelian characters, the primary divisions 
being the Unguiculata and Ungulata, and the 
subdivisions being based on locomotive and 
dental characters. The whales are excluded. 

Linnaeus, restoring the class Mammalia to its 
Aristotelian integrity, primarily subdivides 
into Unguiculata^ Ungulata, and Mutica, th- 
latter being the equivalent of the Apoda O’ 
Aristotle i but his secondary divisions or orders 
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are taken chiefly from modifications of the 
dentary system. The following is the scheme 
if his arrangement : — 

Mammalia. 

/Front teeth, none in either 

jaw .... Bruta, 
Front teeth, cutters 2, lani- 

4, 'lani: 

aries 1 . . . . Pi'itmtes, 

Front piercers (6, 2, 

10)j laniaries 1 . . Feroe, 

{ Front teeth, in both upper 

and lower jaw . . BelHue. 

Front teeth, none in the 

upper jaw . . . Pecora. 

Muiieate, . Teeth variable . . . Cete. 

(From the Systema Natures, ed. 16, Holmiae, p. 24.) 

Linnseus defines the class Mammalia as fol- 
lows : Heart with two auricles and two ventri- 
cles ; blood warm ; lungs respiring reciprocally 
(pulmmtes respirantes recipruce) ; Jaws incum- 
bent, covered, armed with teeth in'most ; penis 
intrans ; generation viviparous, lactiferous ; 
senses, tongue, nostrils, eyes, ears, tactile pa- 
pillse; covering, hairs few in tropical, very 
sparing in aquatic, mammals ; support, four 
feet, except in those which are entirely aquatic, 
in which the posterior feet are bound together 
in the fin of the tail ; a tail in most. 

_ ^vier, adopting the same threefold primary 
division of the class, subdivides it into better 
and more naturally defined orders, according to 
various characters derived from the dental, the 
osseous, generative, and the locomotive systems. 
In giving the outline of this method, Cuvier 
developes the principles on which his divisions 
are founded. 

‘ The characters by which Mammalia differ 
most essentially one from another are derived 
from the organs of touch, from which results 
their de^ee of dexterity ; and from the organs 
of mastication, which determine the nature of 
their food ; and upon tliese very closely depends 
not only everything which is connected with 
the digestive functions, but a variety of other 
circumstances relative even to their degrees of 
intelligence. 

The perfection of the organs of touch is 
estimated by the number and mobility of the 
digits, and the extent to which they are en- 
closed in a claw or in a hoof. A hoof wliich 
completely encloses that part of the digit which 
touches the ground precludes the exercise of it 
as an organ of touch or of prehension. The 
opposite extreme is where the nail, in the form 
of a simple lamina, covers only one side of the 
end of the di^t, leaving the other side in pos- 
session of all its delicacy of tact. 

‘ The kind of food is indicated by the molar 
teeth, to the form of which the articulation of 
the jaws invariably corresponds. 

‘ For cutting flesh, the molar teeth must be 
trenchant and serrated; and the jaws fitted 
together, so as to move like the blades of a 
pair of scissors, simply opening and closing in 
the vertical direction. 

‘For bruising grains and roots, the molar 
teeth must have flattened crowns, and the jaws 
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a horizontal motion; and farther, that the 
grinding surface may he always unequal, like 
a millstone, the teeth must be composed of 
substances of different degrees of density, and 
consequently wearing down in different pro- 
portions. 

‘ The ungulate quadrupeds are all of neces- 
sity herbivorous, or with flat-crowned molares, 
because the conformation of their feet does not 
permit them to seize living prey. 

‘ The unguiculate animus are susceptible of 
more variety. They are not limited to one 
kind of food; and besides the consequent 
variation in tire form of their molares, they 
differ materially from each other in the mobility 
and sensibility of their digits. There is, more- 
over, a characteristic which prodigiously influ- 
ences their dexteri^, and gives variety to their 
modes of action : it is the faculty of opposing 
a thumb to the other fingers, so as to seize ihe 
smallest objects, which constitutes a hanA^ 
properly so called. This faculty is carried to 
its highest degree of perfection in man, in 
whom the whole anterior extremity is free, and 
can be exclusively employed in prehension. 
These different combinations, which strictly de- 
termine the nature of the several mammiferous 
animals, have formed the grounds for their dis- 
tribution into the following orders : — 

‘ Amongst the unguiculate animals, the first 
is man, who, in addition to his peculiar privi- 
leges in every other respect, is distinguished, 
zoologically, by possessing hands on the an- 
terior extremities alone, the posterior extremi- 
ties being destined to sustain him in an erect 
position. 

‘The order which comes nearest to man — that 
termed Quadrmiana — ^has hands on the four 
extremities. 

‘Another order, termed Oamivora, has not 
the thumb free and opposable on the anterior 
extremities. 

‘These three orders possess, likewise, seve- 
rally, the three kinds of teeth; viz. molars, 
laniaries, and incisors. 

‘The quadrupeds of the fourth order, viz. 
the JRodentia, have the digits differing little 
from those of the Carniwra; but they want 
the laniary teeth, and have tbe incisors of a 
form and disposition altogether peculiar to| 
themselves. 

‘ To these succeed the animals whose digits 
now become much cramped, being sunk deep 
in large and, most commonly, crooked claws. 
They are further defective in the absence of 
incisor teeth ; some of them even want the 
laniaries, and others are altogether destitute of 
dentary organs. We shall comprehend them 
under the term Edentata. 

‘This distribution of unguiculate animals 
would be perfect, and would form a very re- 
gular chain, if Kew Holland had not lately 
furnished us with a small collateral chain, 
composed of the Marsii^ial animals, all the 
genera of which, while they are connected by a 
general similarity of organisation, at the same 
time correspond, in their dentition and diet, 
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some to the OamivoTa^ others to the Bodentia, 
and a third tribe to the Edentata. 

‘The ungulate animals are less numerous, 
and present fewer variations of form. 

‘ The Buminantia, by their cloven feet, their 
want of upper incisors, and their complicated 
stomach, form a very distinct order. 

‘Ah the other cmadrupeds with hoofs might be 
united into a single order, which I would call Pa- 
chydertnata or Jimenta^ the elephant excepted, 
wMch might form an order of itself, having 
some remote affinities to the order Bodentia. 

‘ Last of all come the Mammalia, which have 
no hinder extremities, and whose fish-hke form 
and aquatic life would induce us to form them 
into a separate class, if their economy was not 
in every other respect the same as in the class 
in which we shall leave them. They are the 
warm-blooded fishes of the ancients, or the 
Cetacea, which, combining the powers of other 
Mammalia withthe advantage of being sustained 
upon the watery element, include the most gi- 
gantic forms to he found in the whole animal 
creation.’ {Begne Animal, 2nd edit. p. 65.) 

Hliger, in primarily dividing the Mammalia 
into those with free and those with fettered 
limbs — ^the yedes exserti distincii contrasted 
with the pedes retracti obvoluU — ^made a more 
unequal and less natural partition than the 
threefold one of Aristotle. The seals and the 
whales balance all the rest of the class in the 
Illigerian system. The subdivisions, also, of 
these primary groups, based exclusively on 
characters of locomotion, although frequently 
ingenious, have met with little acceptance be- 
yond some of the schools of G-ermany. He 
Blainville, in 1816, adopted a character from 
the reproductive system for the primary division 
of the mammalia, viz. into the Monodelphes, 
Bidelphes, and Omithodelphes. His orders are 
in the main a return to the Linnsean system 
and nomenclature, with some peculiar views, as 
e. g. of the quadrumanous or primatial affinity 
of the Sloths, which have never gained accep- 
tance. But his system indicates a clearer 
appreciation or stronger conviction of the value 
of the character of parity or imparity in the 
number of toes of the IJngulata, first suggested 
by Cuvier, than was subsequently entertained 
by the originator of the idea. The position of 
the Marsupial and Monotrematous quadnrpeds 
at the bottom of the class Mammalia, ana the 
higher value assigned to the group which they 
constituted, than that in the B%gm Animal 
of Curier, were ideas also in closer conformity 
with nature. 

0. Lucien Bonaparte made the most im- 
portant improvement in the classification of 
Mammalia which has been proposed since the 
establishment of the natural character of the 
implaeental or ovoviviparous division. He, 
adopting the primary division into Placmtalia 
and Implaeentalia, divided the former into the 
two subclasses EducabiUa and Inedueabilia, the 
latter including the orders Bruta, Chdroptera, 
Inaectivora, and Bodentia, with the common 
character of o&rebrum unilobwn. 
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Isidore Geoffrey Sfc. Hilaire raises the Mar- 
supialia into a distinct class, and literaUy 
exemplifies the idea of Cuvier, by placing its 
subdivisions as orders in parallel equivalents 
with the orders of the Flaoentalia, 

Sir Hverard Home proposed a system of 
classification of Mammalia according to the 
modifications of the placenta, v^hieh unites 
many aniTnala by common characters which be- 
long" to wholly distinct types of or^nisation. 

Prof. Owen, in 1857, after carefully matur- 
ing the observations of many years on the ana- 
tomy of the brain, the mode of reproduction of 
the teeth, the locomotive, generative, and tegu- 
mentary characters of Mammalia, laid before 
the Linnjean Society the following dassification, 
which we reproduce below. The characters of { 
each subclass and order will be found in its 
proper place. 

SuBCi-Ass Ajschencbpttala. 

Order 1. Bimana, 

Subclass Gyeencephala. 

A. XTnguiculata. 

Order 2. Quadrumana. Pam. Catarrhina, 
Platyrrhina, Strepsirhina. 

Order 3. Carnivora. Pam. Digitigrada, 
Plantigrada, Pinnigrada. 

B. Hngulata. 

Order 4. ArUodactyla. Pam. Onmivora, 
Ruminantia. 

Order 5. Perksodactyla. Pam. Multun- 
gula, Solidungula. 

Order 6. Brohoscidea. Pam. Elephantidae, 
Hinotheriidse. 

Order 7. Toxodontia, Pam. Toxodontidae, 
Nesodontidse. 

C. Mutilata. 

Order 8. Sirenia. Pam, Manatidae, Hali- 
coridse. 

Order 9. Cetacea. Pam. Delphinidse, Ba- 
Isenidse. 

Subclass Lisseitoephala. 

Order 10. Bruta. Pam. Bradypodidae^ 
Dasypodidae, Edentula. 

Order 11. Cheiroptera. Pam. Prugivora, 
Insectivora, 

Order 12. Insectivora. Pam, Talpidse, 
Erinaceidas, Soricidae. 

Order 13. Rodentia. Pam. Honelaviculata, 
Claviculata. 

Subclass Ltencephala, 

Order 14. Marsupialia. Pam. Rhizophaga, 
Poephaga, Carpophaga, Ento- 
mophaga. 

Order 16. Monotremata. Pam. Echidnids^ 
OmithorhynchidsB. 

Ho linear arrangement of the orders of a 
class can ever express more than a part of 
their mutual affinities. If we were to place 
them according to their natural relations, the 
Quadrumana would occupy the centre of the 
class, as from these the greatest number and 
variety of affinities seem to radiate. Thus, 
the genus GfaZeojpithecus leads to the Cheiro- 
ptera, the Lemur to the Carnivora, the Loris 


blAMMEA 

I to the sloths among the Edentata ; while with 
' the Rodentia the Lemurs claim close alliance 
through the Ckeiromys or Aye-aye. 

Amongst the Carnivora, Cercoleptes ap- 
proaches the LemuridcB, Mydaus the Gymnu- 
rine Insectivores, and Bhoca, Hippopotamus 
and the Sirenia. In the ArUodactyla, Cameliis 
trends off towards Equus, Bus towards Centeies, 
MoseJites towards Dolichotis. In the Berisso- 
dactyla, Hyrax indicates the Rodent type. 
The Elephant and the Capybara have some 
remote analogy, as pointed out by Cuvier. 
Toxodoutia, Sirenia, and Cetacea have many 
points of analogy inter se. ' The Bruta have 
lost in the mailed Glyptodon a transitional 
step to the thick and tiibercular-hided rhino- 
ceros ; while the Megatherium approaches tho 
colossal Pachyderms, the Sloth the Rumi- 
nants, and Manis and Orycteropus respectively 
the Echidna and Ornithorhynchus. The Ro- 
dentia have the same scalpriform molars as 
the Aye-Aye, the Hyrax, the Toxodon, and 
the Wombat. In the Cheiroptera, whilst 
Bteropus typifies Galeopithecus, Vespertilio 
approaches Sorex. But the most divergent 
affinities are observed in the Maraupialia. Here 
the DasyurideB and Bidelphides typify the 
Soricidse, Choeropus represents Macroscelides, 
Beromeles and Myrmecobius the Erhiacddm, 
Bhascolomys Lagostomus, Macropidm the Jer- 
boas and Hares, Betaurus the flying squirrel, 
Bhalangistidx Soiurus, and Bhascolarcttis Bra- 

In such a reticulate weaving of affinities, 
under which image the true relations of the 
Mammalia, as at present known, can alone bo 
impartially and faithfully expressed, it wiU be 
observed that the lower the order is in the 
class, the greater divergence of analogy it offers 
to the orders above it in the scale. Thus 
more points of analogy exist between tho 
Lissmcephala and Lyencephala inter se, than 
between the TJnguiculate and Ungulate groups 
of Gyrencephalate Mammalia. 

Prom different points at the base of this cone 
the connection may be traced with the inferior 
classes ; the most direct transition appears to 
be made by the Monotremes to the class of 
Reptiles. The functions of the warm-blooded 
mammalia of the tertiary period were fulfilled 
during the secondary age by reptiles. Thus, in 
the oolitic seas, the whales were represented 
by the Ichthyosauria ; whilst the extinct Pte- 
rodactyles represented th,e bats. The Mammalia 
which present the closest relations to birds are 
the marsupial petaurists and the arboreal 
Rodents; but the hiatus is great. Between 
mammals and fishes the reptiles interpose at 
all points. 

ncammalogy (Lat. mamma, and Gr.X(i 70 f). 
The science of Mammals ; the doctrine of their 
organisation, habits, properties, and classifica- 
tion. [Mammalia.] 

nKammea (Mamey, its .^erican name). A 
genus of ClxmacecB, comprising M. americana, 
the fruit of which, under the name of Mammce 
Apple or South American Apricot, is much es- 
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teemed in tacopical countries. It is as large as 
a cannon ball, yellow, witli the rind, pulp, and 
seeds bitter, but the intermediate desh sweet 
and aromatic. The tree is a native of the 
West Indies and tropical America, but is culti- 
vated and almost naturalised in some parts of 
tropical Asia and Africa. 

IKCanmiee. The Luouma mammosum^ 
sometimes called Marmalade-tree. It must be 
distin^ished j5rom the Mammee apple of the 
preceding article. 

IMtammlfers (Lat. mamma, and fero, 1 
hear), A term synonymous with Mammals or 
Mammalia. 

lUCammon (Syr.). Among the Jews, this 
word signified riches, or the god of riches. In 
the Paradise Lost, Milton represents Mammon 
as one of the fallen angels. 

Mammotli (a word of Samoied origin, ap- 
plied in Siberia to burrowing animals). The 
extinct elephant of Siberia, "Northern Europe, 
and North America. Its remains occur chi efly, 
if not exclusively, in post-pliocene deposits. 
Its grinders are broader, and have narrower 
and more numorous and close-set transverse 
plates and ridges, than in other elephants. In 
several of the instances of Mammoth’s tnsks 
from British strata, the ivory has been so little 
altered as to be fit for the purposes of manufac- 
ture ; and .the tusks of the mammoth, which are 
still better preserved in the frozen drift of 
Siberia, have long been collected in great num- 
bers as articles of commerce. The mammoth 
is more completely known than most other ex- 
tinct animals by reason of the discovery of an 
entire specimen, preserved in the frozen soil of 
a cliff at the mouth of the river Lena in Siberia. 
The skin was clothed with a reddish Wool, and 
with long black hairs. It is now preserved at 
St. Petersburg, together with the skeleton, to 
which parts of the skin of the head, the eyeball, 
the strong ligament of the nape which helped 
to sustain the heavy head and teeth, and thi 
hoofs, remain attached. The mammoth seems 
to have enjoyed a wider geographical range 
than any other extinct elephant. Its remains 
have been found in the British Isles, conti- 
nental Europe, the Mediterranean, Siberia, and 
throughout a large portion of North America, 
where it coexisted not only with the gigantic 
Mastodon oMoUms, but ^so with a second 
species of true elephant {E. iencianas), the 
teeth of which were more adapted to a succu- 
lent vegetable diet. 

IMCan (a Teutonic word, from the Aryan root 
man, to thinh ; hence Sansc. menu, a tUnJcer). 
Of aU living beings on the surface of this planet, 
the first is man, who, in addition to his peculiar 
privileges in every other respect, is distinguished 
zoologically by possessing a hand on the an- 
terior extremities only, the posterior or lower 
limbs being destined to sustain him in an erect 
position. He is, however, naked, and without 
natural defensive or destructive weapons. 

The main points of internal anatomy in 
which man differs from or excels the lower 
animals are the following : Pirst of all, in the 
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magnitude of the brain, which is relatively 

S eater than the spinal chord and nerves in 
m than in any other animal. This supe- 
riority is chiefly due to the great developement 
of the hemispheres of the cerebrum, which are 
likewise characterised in man by the number 
and depth of the convolutions, by which the 
eineritious and vascular surface is augmented. 
The parts which exist in the human brain to 
a greater extent than in the lower animals are 
the posterior lobes of the cerebrum, the corre- 
sponding horn of the lateral ventricle, and the 
lesser hippocampus. 

Of the external senses, that of smell is the 
least developed ; hut both this and the other 
organs are well balanced, and in tbeir organi- 
sation most delicate and perfect. The two eyes 
are directed forward ; and thus, though man 
does not see on two sides at once, like many 
quadrupeds, there is more unity in the result 
of his vision, and he can concentrate his atten- 
tion more closely on the objects of his scrutiny. 
The external ear, having little mobility or ex- 
tent, does not ina’ease the intensity of sounds ; 
notwithstanding which, Cuvier well remarks 
that man best distinguishes their intonation. 
So also with respect to the organ of smell; 
though most animals excel man in their power 
of scent for particular objects, there are none 
perhaps which can distinguish so many varieties 
of, or which are so uniformly affected by, un- 
pleasant odours. In the discrimination and 
ddieacy of taste man has unquestionably the 
advantage over the lower animals ; and in no 
species is the hand so framed, or the tactile 
extremities of the digits so expanded, or en- 
dowed with such an exquisitely sensitive and 
discriminative integument, as in man. 

‘Man,’ says Cuvier, ‘has a particular pre- 
eminence in his organs of voice : he is the only 
mammal that can articulate sounds ; probably 
on account of the form of bis mouth and the 
great mobility of his lips. Hence results his 
most valuable mode of communication ; for of 
all signs that can be conveniently employed for 
the transmission of ideas, varied sounds are 
those which can be perceived at the greatest 
distance, and in most directions simulta- 
neously.’ [Langhtage.] 

The position of the heart, which rests ob- 
liquely on the diaphragm, and on which 
depends the absence of the a^gos lobe of the 
right lung, and of the thoracic inferior cava — 
both which exist in most of the inferior Mam- 
malia — relates to man’s erect position. 

The alimentary organs of man indicate his 
natural destination for a mixed diet of animal 
and vegetable substances ; but the prehensile 
faculty of his hands, and the intelligence which 
governs its application, permitted the teeth to 
remain of such forms and proportions as might 
simply serve to divide and crush the food 
whidi the hands carry to the mouth. Thus the 
canine teeth, though present and with crowns 
shaped for piercing, do not exceed the adjoin- 
ing teeih in s^e, and no interval in the dental 
series of one jaw is required to receive a pro- 
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duced tusk of the opposite jaw when tlie mouth 
is closed ; thus the dental series in man is not 
only equable, but unbroken. The fore teeth 
are framed for dividing ; the back teeth have 
fiat and tuberculate crowns for bruising; the 
short and but moderately strong jaws hardly 
admit of the mastication of herbage, or the 
devouring of flesh that has not been previously 
prepared by cooking. 

The organs of digestion conform with those 
of mandneation; the stomach is simple; the 
intestinal canal of mean length ; the small in- | 
testines are provided with numerous transverse 
folds of the secreting and absorbing mucous 
membrane, called 'oalvulm conmveniea ; the 
large intestines are well marked ; they com- 
naence by a short and wide caecum, provided 
with a lon^, slender, and vermiform appendage. 

The period of gestation is nine months. In 
general there is only one child at a birth; 
twins are born once in about five hundred 
cases of parturition, and more than that num- 
ber is extremely rare. The foetus of seven 
months is eleven inches in length; that of 
nine months eighteen inches. Those which 
are bom prior to the seventh month usually 
die. The first or milk teeth begin to appear 
a few months after birth, commencing with the 
incisors ; at two years the entire deciduous 
series, twenty in number, is attained. These 
are shed successively from about the seventh 
year, to be replaced by others. The eight de- 
ciduous incisors are succeeded by eight per- 
manent ones ; the four deciduous canines by 
four permanent ones ; the eight deciduous mo- 
lares by the eight bicuspides. Of the twelve 
true or posterior molars, which are permanent, 
there are four — one on each side of both jaws 
— that make their appearance at four years 
and a half ; four more at nine years ; the last 
four being frequently not cut until the twentieth 
year. The foetus presents one-fourth of the 
adult stature when born ; it has attained one 
half of it at two years and a half, and three- 
fourths at nine or ten years. Between the 
seventeenth and twenty-first years the growth 
almost entirely ceases. Man rarely exceeds six 
feet, and seldom remains under five. Woman 
is ordinarily some inches shorter. When the 
full stature is attained, the body generally be- 
gins to increase in bulk ; fat is accumulated in 
the cellular tissue; afterwards the solids be- 
come rigid ; the fat is commonly absorbed ; 
the before smoothly-filled integument falls in 
wi’inkles ; and old age arrives, with decrepi- 
tude, decay, and death. Man rarely lives be- 
yond a hundred years ; and most of the species, 
kther from disease, accidents, or merely old 
age, perish before that term, 

‘The child,’ says Cuvier, ‘needs the assist- 
ance of its mother much longer than her milk ; 
whence results an education intellectual as well 
as physical, and a durable mutual attaehment- 
From the long period of infantile weakness 
results domestic subordination, and, conse- 
quently, the order of society at large ; as the 
young persons which compose the new families 
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continue to preserve with their parents those 
tender relations to which they have been so 
long accustomed. This disposition to mutual 
assistance multiplies to an almost unlimited 
extent those advantages previously derived by 
i^lated man from his intelligence. It has as- 
sisted him to tame or repulse other animals, to 
defend himself from the effects of climate, and 
thus enabled bim to cover the earth with his 
species. Circumstances, more or less favour- 
able, have restrained the social condition within 
limited degrees, or have promoted its develope- 
ment. The glacial climates of the north of 
both continents, and the impenetrable forests 
of America, are still inhabited by the savage 
hunter or fisherman ; the immense sandy or 
salt plains of Central Asia and Africa are 
covered with a pastoral people and innumer- 
able herds. These half-civilised hordes as- 
semble at the call of every enthusiastic chief, 
and overrun the cultivated countries that sur- 
round them, in which they establish themselves 
but to become enervated, and to be subjected 
in their tarn to the next invaders. This is the 
true cause of that despotism which in every ago 
has crushed the industry called forth under the 
fine climates of Persia, India, and China. Mild 
climates, soils naturally irrigated, and rich in 
vegetables, are the natural cradles of agricul- 
ture and civilisation ; and when their position 
is such as to afford shelter from the incursions 
of barbarians, talents of every kind are mutu- 
ally excited. Such were formerly (the first in 
Europe) Greece and Italy ; and such is at pre- 
sent nearly all the happy portion of the earth’s 
surface.’ 

The influences of climate, and of the dif- 
ferent habits and social conditions thence re- 
sulting, are associated with differences of form, 
stature, features, and colour of the skin ; not 
greater, however, than the corresponding dif- 
ferences which indicate varieties of a species in 
the lower Mammalia ; and accordingly natural- 
ists have distinguished, and have characterised 
with more or less success, different races or 
varieties of man. As the races and varieties 
of the domesticated quadrupeds, so also those 
of the human species, blend imperceptibly with 
each other ; and the absence of well-defined 
boundaries depends not only on the gradual 
subsidence and change of those physical causes 
which probably gave rise to the original varie- 
ties, but also to the faculty common to the in- 
dividuals of different varieties of the same 
species to produce, by their union, individuals 
capable of propagating the intermediate variety. 
Hence has arisen the difSiculty of defining the 
primary races of man, and the discrepancy 
which exists in the conclusions of those na- 
turalists who have devoted the greatest atten- 
tion to this important and most interesting 
branch of zoology. Cuvier considers that 
three varieties are eminently distinct — the 
white, or Catccasian; the yellow, or Mongo- 
lian ; the blach^ or Mthio^nan, 

‘ The Caucasian,’ he observes, ‘ to which we 
belong, is distingiiished by the beauty of the 
QG 
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oval wliicli forms tlie Kead ; and it is tHs one Syrian, Phcenician, and Ethiopian ; the Aryan 
■which has given rise to the most civilised na- or Indo-European, which incl-udes Sanscrit, 
tions — ^to those which have generally held the Persian, Greek, Latin, German, and Celtic ; the 
rest in subjection. It varies in complexion and MonosyUabio languages, as Chinese, Thibetan, 
in the colour of the hair. ^ Birman, Siamese ; the Polysynihetio languages, 

' The Mongolian is known by his projecting a class including most of the American-Indian 
cheekbones, flat visage, narrow and oblique dialects. The combination of zoological, ana- 
eyebrows, scanty heard, and olive complexion, tomical, and glossological characters, is still 
Great empires have been established by this -wanting to establish the exact characters and 
race in China and Japan, and its conquests limits of the human races. [Aothropoxogt,] 
have sometimes extended to this side of the niEaaatee or Manati. A genus of Sire- 
Great Desert; but its civilisation has always nian Mammalia, in which the molar teeth have 
remained stationary. square crowns marked hy two transverse ridges. 

‘ The Negro or .^Ethiopian race is confined There are no incisors or canines in the adult, 
to the southward of the Atlas chain of moun- Species are known from the tropical seas of 
tains. Its colour is black, its hair crisped, the both Africa and America, 
cranium is contracted, and the nose flattened. Mauby’s Sbot. [Lifb-pkesejbving Ap- 
The projecting mnzzle and thick lips evidently pABA-nrs.] 

approximate it to the apes. The hordes of iMCancSiineel (Mancinella, the Spanish 
which it is composed have always continued name). The Hippcmane Mancinella, a tree in- 
harbarous.’ habiting the West India islands, and celebrated 

To the three primary races characterised hy for its poisonous qualities. It is asserted that 
Cuvier, Blumenbach adds the Malayan and to sleep beneath its shade is fatal ; and that 
American races. Of the Malays, however, the land-crabs found in the groves of man- 
Cuvier asks, ' Can they he clearly distinguished chineel become poisonous from feeding on its 
from, their neighbours on both sides, the Can- seeds. Although there is much exaggeration 
casian Indians and the Mongolian Chinese?' in these stories, no doubt exists of the deadly 
And with regard to the Americans, he states, effects of manehineel juice when introduced 
* They have no precise or constant character into the system. 

which can entitle them to be considered as a iMCeuiciiiite. A brown silicate of zinc 


particular race. Their copper-coloured com- 
plexion is not sufficient. Their general black 
hair and scanty beard would induce us to ap- 
proximate them to the Mongols, if their de- 
fined features, their nose as projecting as ours, 
their large and open eyes, did not oppose such 
a theory, and correspond with the features of 
the European.’ 

Dr. Prichard, however, considered thatiihepe 
are seven classes of nations which may be sepa- 
rated from each other by strongly marked lines. 

The first class corresponds with Cuvier’s 
Caucasian variety, but which Dr. Prichard 
prefers to call Iranian. 

The second, which he terms Turanian, is 
equivalent to the Mongolian variety. 

The third class are the native American , 
races, excluding the Esquimaux and some j 
tribes which resemble them more than the 
majiority of inhabitants of the New World. 

The fourth class comprises only the Hot- 
tentot and Bushman races. 

A. fifth class indtides the Negroes. 

The sixth class consists of the Papuans, or 
woolly-haired natives of Polynesia. 

The seoenth class includes the Alfourou and 
Australian races. 

The above clasBification has not generally 
been adopted. 

A study of the resemblances and differences 
of human speech in various regions and various 
ages, has added much and will contribute more 
to the^ true knowledge and definition of the 
primitive races of the human species. It has 
alre^4y establishment of the follow- 

ing families of languages: The Smdtic, to 
which belong the Hebrew, Arabic, Chaldean, 
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[Smithsonite] from Maneino, near Leghorn. 

Mandamus (Lat. we . ‘ ' In Law, a 
prerogative writ, in the form of a comman(^ 
issuing from the Court of Ifing’s Bench, di- 
rected to any person, corporation, or inferior 
court of judicature within the king’^s dominions, 
requiring them to perform various duties. It 
is grounded on the suggestion of a party in- 
jured by the acts or omissions" of such persons 
or bodies ; and lies, for instance, to compel the 
admission or restoration of a party applying to 
an office or franchise which has been illegally 
withheld, for the production of public papers, 
to compel the holding of courts, &e. The pro- 
, eeedings on mandamus have been remodelled 
j by the Common Law Procedure Acts, 1852 & 
1864, so as nearly to resemble those on an 
ordinary action. 

Mandarin. The Portuguese term (ffom 
Port, mandar, Lat. mandare, to command') for 
a member of the official order of nobility in 
China. Mandarins are either civil or military : 
of the former there are nine classes, of the latter 
five. ^ Although the mandarins are inferior in 
dignity to the higher class of nobility, whose 
dimity partakes of a personal character, they 
form the effective ministry and magistracy of 
the country. The Chinese equivalent of man- 
darin is Aomow, which signifies a public 

character. 

Mandats (Er.). A French government 
negotiable security, issued for a short time 
(under the Directory) after the withdrawal of 
Assignats [which see], 

Maudelio Acid (Ger. mandel, an almond). 
A white crystalline acid obtained by the action 
of hydrochloric acid on bitter-almond oil. Its 
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cliemieal fonmila is 010^705 + HO, ^ It has 
also been called Formobmzoilio acid, inasmuch 
as it contains the elements of formic acid and 
hydruret of benaoyle. 

nSandi'ble (Lat. mandibnla, a jaw). In 
Zoology, this term is applied^ to the lower jaw 
of mammals, and to both jaws of birds (ex- 
cept by Illiger, who restricts its meaning to the 
lower jaw in this class also). In insects it is 
applied to the upper or anterior pair of jaws. 

Mandibulates (Lat. mandibnla). ^ Olhe 
name of a grand section of insects, including all 
those which preserve their organs of mastication 
in their last or perfect stage of metamorphosis. 

ncandioc. The American name of a plant, 
otherwise called Cassava, which is cultivated j 
’ivithin the tropics of America, for the sake of | 
the fsecula contained in its stems. It is the ' 
Manihot utiUssima of botanists, formerly called 
latropha Manihot, Tapioca is one of its pro- 
ducts. In its raw state the plant is poisonous ; 
but by torrefaction and washing the feeeula is 
rendered harmless. [Manihot.] 

XMCandragrora (Gr. [lavSpaySpas, corrupted 
into the Ereneh main de gloirc, and the 
English mandrake). The name of a genus 
of Solanaeets. M. officinarum is a beautiful 
autumn-blooming perennial, with wavy mar- 
gined leaves and deep purple flowers. It has 
a thick fleshy root. The herb nientioned in 
G-enesis xxx., which our translation rendecra 
mandrake, was probably some flower or root 
to which common belief attached value as a 
philter. The mandrake of modem as well as 
classical superstition is a herb supposed to have 
a resemblance to the shape of a naan. Those 
who tear it from the ground are obliged to do so 
with peculiar ceremonials : shrieks and groans 
are heard to issue from it, which have the power 
of injuring the unwary person who hears them. 
Its favourite habitat was believed to be the 
ground under a gallows on which a criminal 
was hanging. "When plucked, it was said to be 
useful in conjurations, for the transformation 
of men or beasts ; and was also believed to 
enable the possessor to aeq[uire riches at play, 
and to discover hidden treasures. 

Ittandrel (Fr. mandrin). In Mechanics, a 
revolving shank to which turners affix their 
work in a lathe; it also signifies the part of 
the anvil, or other tool, used by smiths to 
fashion the rough work upon. 

SMCandrill. A baboon. The name of the 
Catarrhine monkeys of the genus Fapio, Guv. 
They are the largest, most brutal, and ferocious 
of the baboons. The mandrill proper is the 
great blue-faced baboon of our menageries— 
Simia Mormon and Maimon^ of Linnaeus. It is 
of a greyish brown, inclining to olive above, 
with the cheeks blue and furrowed. The nose 
in the adult male becomes red, and even in- 
clines to a fine scarlet at the end. It is difficult, 
says Cuvier, to imagine a more hideous or 
extraordinary animal. The male attains the 
size of a man, and is a terror to the negroes of 
Guinea and the other parts of Africa, of which 
this species is a native. 
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Manes. The general name given by tho 
Latins to the spirits of the dead. Tho word 
means ‘ the good ones,’ and recurs in the name 
of Mana, an Italian goddess, and its opposite 
is found in the word immanis. They were 
comnaonly identified with the lares, and so 
received the name of Dii Manes. In the month 
of February, annually, all the Manes were propi- 
tiated in the Feralia or Parentalia duringtwelve 
days. The stones in the Roman burial-places, 
and their funereal urns, were generally inscribed 
with the letters D.M.S. (Dis Manibus Sacrum). 

IWCangranese. This name is generally given 
to a black mineral, originally described, in 
the year 1774, by Scheele as a peculiar 
earth, afterwards shown by Gahn to bo tlio 
oxide of a metallic substance which he c<allcd 
magnesium. This term, however, having been 
applied to the metallic base of magnesia, tho 
word manganese has been adopted to designate 
the metal ; and the ore above referred to has 
been called hlaeh oseide, or peroxide of man- 
ganese. The metal itself has a specific gravity 
of 8-013. It is grey, hard, brittle, and very 
difficult of fusion. The black oxide is largely 
employed as a source of oxygen, and is espe- 
cially important from the use which is made 
of^ it in the decomposition of hydrochloric 
acid for the production of chlorine. Man- 
ganese has the atomic weight 28; and the 
black oxide, being a compound of 1 atom of 
manganese and 2 of oxygen, has the equi- 
valent 44 (28 + 16). There is also a prot- 
oxide of manganese, composed of 28 metal 
H- 8 oxygen, which is the basis of tho salts of 
this metal. When hydrate or carbonate of 
potash, or nitre, are fused with peroxide of 
manganese in an open vessel, a dark-coloured 
compound is obtained, long known under the 
name of chameleon miniral, in consequence of 
its yielding in cold water a solution which is at 
first green, then blue, purple, red, brown, and 
ultimately deposits a brown powder, and be- 
comes colourless. This substance contains man- 
ganafe of potash. A compound of 1 atom of 
manganese and 3 of oxygen has been called 
manganic acid. In the pink solution, which 
is produced at once by the action of hot 
water, manganese exists in a higher state of 
oxidation, forming the pcr-manganic acid ; in 
which 2 atoms of manganese are combined 
with 7 of oxygen. Both these compounds are 
very easy of decomposition, readily yielding 
oxygen to organic matters, and are used as de- 
odorisers and disinfectants. Some of the proto- 
salts of mauganese are nsed in calico-printing 
as the source of brown colours, and occasionally 
as deoxidising agents. Manganese is some- 
times present in steel. 

Manganese Spar. [Rhoponiti;.] 

Manganite. Grey oxide of manganese. 
The purest and most beautifully crysttillised ore 
of manganese, of which it is a hydrated per- 
oxide. It ocerirs in columnar crystals, which 
are striated vertically and often grouped in 
bundles ; also fibrous and massive, or radiating, 
and granular. 
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^ lUCauge (Fr. demanger, to itch). An emp- 
tive disease ■wliieh attacks several domestic ani- 
mals, especially the dog. It is said to resemble 
the itch, and, like that disease, to he produced 
by a minute species of aearus ■which burrows 
beneath the cuticle. It is stated that the fluid 
discharged from the eruption of mange, in horses 
and dogs, has produced the itch -upon the human 
skin. It is produced by conflinement, want of 
cleanliness, and bad food. 

IMCangrer. On Shipboard, the space near the 
hawse holes, bounded on the after side by a 
partition across the bo-ws, called the manger 
hoard, to receive any water which may enter 
the h£(,wse holes. This water, instead of being 
allowed to flood the deck, is forced to return 
through the scuppers. 

Mango (mangos marum, in the Tamul lan- 
guage of India). The Mangifera indica, a 
very large fruit tree, inhabiting the tropical 
parts of Asia, throughout all which it is as 
extensively cultivated as the apple and pear 
are in^ Europe. Old specimens have been 
seen with a trunk from ten to fifteen feet in 
circumference. The fruit is something like a 
nectarine, but more compressed, longer, and 
more curved. It contains a large stone, covered 
with coarse fibres, which lose themselves in 
the^ succulent flesh. The wild and inferior 
varieties of this fruit taste so strongly of tur- 
pentine as to be wholly unfit for use by 
Europeans; but in the fine varieties this 
■flavour is replaced by a rich sugary quality, 
which renders it very delicious. In this coun- 
■try the mango has rarely ripened its fruit ; but 
it is commonly sold in a pickled state. 

Mangold IXTurzel or Mangel Wurzel. 
The root of the Beta mlgaris maororhiza. It 
is cultivated for the food of cattle, and foi its 
saccharine juice. [Beit.] 

Mangonel (Ital. manganella, Gr. fidyya- 
vov). An ancient engine of war, similar to the 
trebuchet. [Tbeeuchet.] 

Mangosteen. The fruit of the G-arcinia 
Mangostana, growing in Java and the Molucca 
Islands ; it is of the size of an orange, and of 
a delicious flavour. 

Mangrove (probably an abbreviation of 
mangle grove, the former being the Malay 
name). A tree inhabiting the shores of the 
tropical parts of the world in either hemi- 
sphere, and well known to na^vigators on ac- 
count of the dense groves which it forms even 
down into the water itself. It belongs to the 
genus Bhizophora (its name being Bhizopkora 
Mangle), and is principally remarkable for its 
seeds germinating before they leave the case in 
which they were generated on the branches. 
The young radicle grows downwards throng 
the humid air till it reaches the mud, in which 
it fixes itself, and then the leaves and new 
stem unfold at the opposite enA The White 
Mangrove is Laguncularia raoemosa, and the 
Black Mangrove Avioennia tom&ntosa. 

Mania (Gr.). Madness. It is defined to 
be delirium, unattended by fever. The emo- 
tions are especially disordered in this form of 
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I insanity. Violent expressions of passions attend 
the disease when acute. 

Manicbelsts. The followers of Manes, an 
Oriental heretic of the 3rd century, who, ha^ving 
been ordained a Christian presbyter, attempted 
to effect a combination between Christianity 
and the current philosophical systems of the 
East He pursued herein the same course with 
the Valentinians, Basilidians, and many others, 
whose leading ideas may be denominated Gno- 
stic. He maintained a dualism of principles 
governing the world, and a succession of dual- 
isms generated from them, like the Gnostic 
aeons. All things were effected by the combina- 
tion or repulsion of the good and the bad ; men 
had a double soul, good and evil ; even their 
bodies were supposed to be formed the upper 
half by God, the lower by the Devil. The Old 
Testament was referred to the inspiration of 
the evil principle, the New to that of the good. 
In the latter, Manes proposed many alterations, 
and maintained also the authenticity of various 
apocryphal scriptures. A great part of his sys- 
tem related to cosmogony and psychology. Like 
most other Oriental systems, the Maniehean 
heresy was celebrated alike for the austerities 
which it enjoined, and for the scandalous ex- 
cesses which were attributed to its most zealous 
votaries. The charge of Manicheism was fre- 
quently brought against the early reforming 
sects, such as the Albigenses, Waldenses, Pi- 
cards, &c. (Beausobre, Hist. Critigue de Mani- 
ckte et du ManichMsme, Amst. 1734 ; Gieseler, 
vol. i. 150 (transL), ii. 151, iii. 340 ; 

Hist, of Christianity ii. 322.) 

Manifesto. In Politics, a declaration of 
motives publicly issued by a belligerent state, 
or by a general acting with full powers, pre- 
viously to the commencement of hostilities. 
They are in the form of letters, with a super- 
scription or heading addressed to the public in 
general, and signed with the name of the sove- 
reign who sends them forth. The usage of 
issuing manifestoes is said to date so far back as 
the fourteenth century. The term is probably 
derived from the Latin words manifestum est, 
with which such documents usually commenced. 

Maniliet (its native name). A genus of 
Euphorbiace<B cultivated in tropical America for 
the Mandioc or Cassava root furnished by one 
of its species, i!£ utilissima. They are shrubby 
plants, with palmatifid leaves, and fleshy roots, 
from which the Cassava is prepared. [Mandioc.] 

Manipulatloiis In Chemistry, this term 
embraces the manual and mechanical operations 
of the laboratory ; and in the delicate details of 
analysis, as well as in the exhibition of class 
eaqperiments, great skill and practice in mani- 
pulation are required. The processes of weigh- 
ing, measuring, filtering, distilling, precipi- 
tating, dissolving, using the blowpipe, &e. all 
come within the meaning of manipulation. 

Maxtipttlus (Lat.). In Homan Militaiy An- 
tiquities, a subdivision of the cohort : so called 
from the handful of grass, straw, &e. which 
formed its original standard. A maniple of 
triarii consisted of 60 men, one of hastati and 
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principes of 120, when the number of the 
legion was 300 . [Lbgiojst.] 

ItCanis. The name of a genus of Edentate 
Mammals, singularly characterised by being 
covered with large, strong, imbricated horny 
scales, like the Lacertine reptiles, and hence 
commonly called scaly lizards, and figuring in 
old zoological works among that class of animals. 
The manises, or pangolins, are, however, true 
warm-blooded mammals, and rank in the sys- 
tem of Cuvier among the Edentate order; of 
which they may be regarded as typical forms, 
being destitute of teeth, and provided with 
a tongue of extraordinary length, with as- 
sociated glands for preparing an abundance 
of adhesive mucus. By this organisation 
they are peculiarly adapted to prey on ants, 
termites, &c. ; and certain of their claws are 
extraordinarily developed, to enable them to 
break through the walls of the habitations of 
these social insects. The manises are confined 
to the warmest regions of Asia and Africa, 
where they play a corresponding part with that 
assigned to the true ant-eaters {MyrTMCophaga) 
in South America. 

ACauitrank. In Entomology, a term given 
to the anterior segment of the trunk, in which 
the head inosculates, or on which it turns. 

AKaxma (the Hebrew form of this word 
is man] some hold that the Jews adopted the 
Ajrabie name, while others regard it as an 
Egyptian word). What we now call manna is 
a saccharine substance which exudes from the 
bark of various species of Ash, chiefly Ornus 
rotundifoUa and mro^aa, species formerly re- 
ferred to Fraxinus, natives of the south of 
Europe, especially Sicily and Calabria. Manna 
is used in medicine as a mild aperient. It 
differs remarkably from common sugar in not 
being susceptible of vinous fermentation; so 
that, if mixed with common sugar and yeast, 
and subjected to the process of fermentation, 
the sugar becomes converted into carbonic acid 
and alcohol, but the manna remains unaltered 
in the liquor. When manna is dissolved in 
boiling alcohol, the solution, as it cools, de- 
posits it in flaky and acicular crystals, often 
arranged in concentric groups. Manna, thus 
purified, has been chemically designated by the 
term mannite, Mannite is found in variable 
quantities in a great variety of plants, and is 
a product of the vinous fermentation of sugar. 
The composition of mannite is represented by 
OsH^Oe, or (C8H5O4+2HO). 

AKanna Croup. The prepared seeds of 
Gtlyo&nn fluitans ; also a granular preparation 
of wheat deprived of bran, used as an article 
of food for children and invalids. 

ACannite. [Ma2^a.] 

AKanozueter or AEanosoope (Gr. ixavSs, 
rare^ and fiirpov, a measttxe, or cKotrea, I view). 
An instrument for measuring the demity of 
the air, or rather its elastic force^ to which 
the density is proportional. [Pneumatics.] 

ACanor (Old Pr. manoir, from Lat. maneo, 
I abide). On the introduction of the feudal 
system into England, and the consequent estab- 
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j lishment of the principle that every person, save 
the king, was dependent on a superior, the whole 
I country was parcelled out into lordships or 
manors. These divisions have generally, but 
! not always, the same boundaries as the parish, 
single parishes having sometimes two or more 
manors in them. All manors contained, under 
the lord, a number of freeholders owing suit 
and service, a number of nativi or villeins owing 
' suit and labour, and a few peasants called 
coterales, who occupied huts with some small 
curtilage or garden annexed. 

The manor court was an invariable accom- 
paniment of the manorial system, and the re- 
cords of these courts formed the evidence for 
which the customs of the manor were main- 
tained. These customs present an infinite va- 
riety, though in. consequence of the general 
enfranchisement of copyholds, the modern re- 
presentative of the villein or base tenure, many 
customs have become obsolete. The manor court 
in mediseval times was the chief police machinery 
of the age. It took cognisance of breaches of the 
peacQ, and where it had the high jurisdiction, in- 
^cted penalties for felony. It had a coordinate 
jurisdiction with the coroner over fraudulent 
dealers, and exacted fines for violations of the 
assize of bread and beer. The process was 
very simple and effective. The lord of the 
manor presided by his steward, and a jury 
variable in number was elected. Sometimes 
the jury^ chose the seneschal or steward. The 
&st business of the jury was to enroll adults, 
if any appeared, in the decenna, or tythii^, a 
small fine being levied on registration. This 
regulation was part of the old view of 
frankpledge. Then they appointed aletasters, 
who licensed common brewers to broach such 
casks as the tasters declared to be equal to the 
strength or goodness designated by the assize. 
Heavy fines were inflicted on any breach of 
this regulation. Similarly they who sold bread 
contrary to the assize were muleted. 

The jury then presented all offenders against 
the peace. The commonest charges, as might 
be expected, were those of iiyurious language 
and assault. The culprit was said to he placed 
at the mercy of the court, and a small fine was 
levied for the offence. When the offence was 
committed by a married woman, the husband 
was mulcted, and pledges were exacted for pay- 
ment of the fine. 

The proceeds of all fines were paid to the 
lord. As the steward could inflict no penalty 
except on the presentment of the jury, a check 
was put on extortion by the feudal superior, 
and it was the plain interest of the lord to 
levy moderate fines on culprits. As the 
penalties became the property of the lord, the 
tenants could not or would not make the sen- 
tences of the court a means for individual 
prosecution, or, at least, of private advantage ; 
while the authority of the court was habitually 
invoked in order to save the tenants from, 
dishonest practices, or turbulent and violent 
acts. Ko manor, however, it appears, could 
take cognisance of any plea involving a 
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tenant’s right to his lands, except, of eonrse, in. 
breaches of fealty. These pleas were reserved 
to the county court, or (when this court became 
obsolete) to the courts at "Westminster Hall or 
the justices in eyre. 

IMCanropesi On Shipboard, the small ropes 
used to assist in passing up and down gang- 
ways, hatchways, &e. 

XUCansard Roof. In Architecture, this 
word is applied to a curb roof sufficiently lofty 
to admit of an attic being lodged in it. The 
Mansard roofs are so named after their in- 
ventor, who introduced them in consequence 
of a municipal law fixing the height at which 
the front walls of houses might he built in 
Paris. They are characteristic of the architec- 
ture of the period of Louis XI"V. 

IVCanse (Low Lat. mansus, mansum, a re~ 
sidence). The term used in the northern pro- 
vinces of England and in Scotland to express a 
parsonage house. 

IMCauslaugliter. In English Criminal 
Law, this term is defined a ‘ felonious lolling 
without malice, before the blood has time to 
cool,* including, in practice, both killing under 
the influence of sudden passion, and also 
killing by careless accident or negligence. It 
is thus distinguished from mtirder on the one 
hand, and from excusable or justifiable homi- 
cide on the other. The offence is felony, and 
the punishment varies fi?om penal servitude for 
life down to imprisonment or fine of the 
slightest amount, according to the several cir- 
cumstances of what is of necessity a very various 
class of actions. [Homicide ; HtraDBR.] 

mantelet. [IVIantlbt.] 

mantis (Gr. a prophet ; applied by Theo- 
critus, Idpl. X. 18, to the cicada). A Linnaean 
genus of Orthopterous insects, characterised by 
having the head exposed, and the body narrow 
and elongated; the palpi short, and terminating 
in a point ; the ligula quadrifid; the tarsi five- 
jointed; and the ^ngs simply plaited longi- 
tudinally, and not ray-wise, like a fan. The 
true mantises — sometimes called praying fw- 
SBOts^ on account of the position of the anterior 
pair of legs, which differ from the rest — are 
found only in tropical and temperate climates. 
They are diurnal, and remain almost stationary 
on plants and trees ; fpeg.uently resembling, in 
a remarkable degree, their leaves and branches 
in both the form and colour of the wings and 
body, and thus they deceive the smaller insects 
on which they prey. Their eggs axe usually 
enclosed in a capsule formed of some glutinous 
substance, which hardens by exposure to the 
air, and is divided internally into several cells. 
It is curious to trace the correspondence with 
the vegetable kingdom already noticed in the 
wings and body continued into the form of the 
egg-capsules, which in many species dosely 
xesem"ble a seed receptacle of a plant, pre- 
senting regular!;^ disposed ridges and angles 
or even being bristled with Httle spines. The 
female attaches it by an adhesive secretion 
generally to the stem of a plant. 

A second group of mantises, characterised 
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I by having the anterior legs like the following 
ones, now form a distinct subgenus, Spectrum, 
and are generally called spectre insects. They 
feed exclusively on vegetables, of which they 
singularly resemble the dried twigs. The 
progress of entomology has required further 
subdivisions of both the above groups. 

mantissa (Lat. addition or overweight). 
The decimal part of a logarithm. In Briggs’ 
system the mantissa remains the same, and 
always positive, so long as the nvimber has the 
same significant digits. On this account man- 
tissue alone are registered in tables of common 
l^arithms. They differ from the true loga- 
rithms only by positive or negative integers, 
called characteristics, which can be easily sup- 
plied. [Logarithms.] 

mantle (Lat. mantellum, Fr. manteau). 
In Architecture, the piece Ijring horizontally 
across from one jamb of a chimney to the other. 

Mantle. In Malacology, the external fold 
of the skin of the molluscs. 

ItiKantlet (Fr. mantelet). A movable shield 
used as a protection to the sappers in carrying 
a sap towards a besieged place, or to protect the 
gunners at an embrasure. Mantlets are made 
proof against the fire of small arms. 

manual (Lat. manualis, held in the hand). 
A name originally applied to the Eoman Catho- 
lic service book, from its convenient size (being 
such as might be carried in the hand) ; but it 
now signifies any work used chiefly for the pur- 
pose of reference. 

manufacture (Lat. manufactus, made by 
hand). In Political Economy, a term employed 
to denote the processes by which materials, 
already produced by labour, are made to un- 
dergo some change or modification, and there- 
upon become available or more convenient for 
human use. Some of the products of human 
labour, as coal, are immediately useful ; but by 
far the greater amount of such materials as ara 
intended to supply human wants or demands, 
require beyond the labour needed to produce 
or coEect them a further manipulation, in 
order that they may serve the ultimate purpose 
for which they were originally sought. Thus, 
after the labour of the husbandman has been 
devoted to the production of corn, the labour 
of the nuller and baker are required, that the 
com be ground, dressed, and made into bread. 
So with the process of mining. The miner 
gathers the ores, or the crude metals of which 
he is in search, in order that the raw material 
may be handed over to the industry of another 
d^s of workmen, who fashion the produce of 
this ruder labour into the various implements 
which the necessities of civilised societies re- 
quire, or comfort and elegance demand. In 
common lan^age, this secondary labour is 
called manufacture, not indeed with absolute 
correctness, for the agriculturist and the miner 
are effectively manufacturers as wdl as the 
miller, the "baker, the iron-master and the 
smith, hut the usage of language gives suffi- 
cient distinctness to the sense in which the 
term before us is employed. 
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Tlie province of mannfiicture, therefore, is to 
shape or modify materials -vrith a view to the 
developement of those powers or forces which 
they possess, and which are necessary, useful, 
or convenient to mankind. Some materials are 
produced by chemical changes in the constitu- 1 
tion of objects, and the change necessary for their j 
being made available for human use can be 
effected immediately by human labour ; in some 
the change is brought about by natural che- 
mistry, and human labour is employed indi- 
rectly towards their production. For instance, 
iron can be reduced from its ores by processes 
more or less complex, but an organic substance 
like wheat, wool, or meat^ can be produced by 
natural processes only, chemical skill being 
wholly incompetent to synthesize the elements 
into which these products can be readily ana- 
lysed, and so to produce them indefinitely and 
at pleasure. In these eases, all that human 
labour can effect is to select such localities as 
are fit, or most fit, for production, and to sti- 
mulate the natural process by such aids as 
science or experience have discovered. When 
the material has been procured by one or the 
other of these methods, it needs, as has been 
said, a farther manipulation to render it nsefuL 
This process of manufacture is carried on, and 
the labour exerted on ‘it is diminished, by the 
application of those principles by which progres- 
sive wealth is conditioned,- those, namely, of the 
division of labour, and the economy of forces. 

By the division of labour is meant that con- 
tinual distribution of the various mechanical 
acts which contribute to a single result among 
an increasing number of agents or labourer. 
In order that a material may be rendered suit- 
able for immediate utility or consumption, a 
great number of separate acts must needs^ be 
performed upon it. When tho^ simplest object 
of common use is examined, it will be found 
that it is the product of a very large amount 
of distinct muscular efforts. A common pin, 
for instance, is a pointed piece of brass wire, 
covered with a thin coating of tin, and furnished 
with a head. Familiar as such an instrument 
is, and obvious as is its construction, it needs, 
in order to be produced, perhaps some fifty 
different acts of labour. Tho same remark 
would apply in stiU greater measure to a watch, 
or, -as we are told, to a playing card. It wiU, 
however, be manifest, that if one person had to 
perform all these acts, much time would he 
lost in turning from one act to another ; that 
the dexterity with which one habitual act is 
performed -will be much greater than could be 
acquired if the same man had to perform fifty 
or a hundred separate acts ; and that, as some of 
those acts are more dif&cult than others, there 
would, if the same person did aU, he a great 
loss in tho charge of production, because the 
lowest labour would be paid at the same rate 
as the liighest. Hence, as every producer 
wishes to produce at the least possible cost, 
or charge, or labour to himself, and the same 
motive applies to the employer of a hundred 
or a thousand workmen as to an individual 
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labourer, there is always an increasing ten- 
dency towards splitting up complex operations 
into as large a number of separate occupations 
as possible, in order that the greate.st results 
may be achieved with the least possible labour 
or loss, since all superfluous labour is a waste 
of force, and an economical loss. This collec- 
tion, however, of separate labourers for tlie 
purpose of producing a joint or common re- 
sult can he effected only by the employment of 
large capital in manufacture, and consequently 
bjr such arrangements as secure to a moral cer- 
tainty a profit to the pei*son who ventures on 
such an undertaking. 

The same disposition which underlies all 
economical progress, the wish, namely, to 
achieve the largest possible results with the 
least possible expenditure, leads to that economy 
if forces which is the aim of manufacturing in- 
dustry. It will be manifest that all vahie is 
achieved by labour exercised upon materials, 
and their qualities, in answer to an effectual 
demand for the produce. But although mus- 
cular and nervous labour, that is, work of the 
hand and brain, are needed to set those forces 
in motion and direct them to the required end, 
still there are natural forces which man may 
appropriate, and by which he .can arrive at 
results far more stupendous than could be 
reached by the labom* of his single arm, or by 
any human power, however unsparingly com- 
bined or applied. These supplementary forces 
are not only more effective, but they are far 
cheaper. The substitution of animal for human 
labour is a direct economy, the power exorcised 
by a horse being far less expensive than the 
same amount of power supplied by a man. Simi- 
larly, and indeed in even greater measure, the 
force of running water is far more cheaply ap- 
plied than animal labour can be ; and in a fuller 
sense still, the late discovered power of steam 
is generally much less costly, andl always much 
more effectual, than the agency of the natural 
motion of water and air. Hence it is that 
these powers of nature have been, on discovery, 
rendered available for human purposes; and 
hence, also, the energies of systematic discovery 
and careful adaptation are constantly called 
into activity by the same disposition to econo- 
mise cost, and to diminish direct human la- 
bour. It is by such means that the progress of 
modern society has been so rapid ; and the fruits 
of research and reason are, it may be fairly 
predicted, made so secure to the human race, 
that a decline into barbarism, and a loss of 
civilisation, with a retrogression such as that 
which ensued on the downfall of the "Western 
Empire, ma; pronounced to he theoretically 
impossible. * dern civilisation is so fenced 
about by the adaptation of natural forces, that 
it is not conceivable that any barbaric vigour 
should be able at any time to force its barriers 
and rifle it of its superiority. 

It is only in modern times that the induc- 
tions of physical science have been rendered 
available for the economical progress of society. 
And the reason appears to lie plainly in the 
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fact that modern societies alone have jBceed 
themselves fcom the cancer of slavery. In 
ancient communities the growth of mechanical 
skill, except to a scanty extent in the arts of 
war, was cheeked by the absence of the motive 
referred to above. There is no impulse towards 
economising labour and supplementing^ the 
physical energies of man by the appropriation 
of natural forces, when labour is compulsory, 
and its fruits are denied to the persons who 
afford it. No nation, it may be broadly laid 
down, ever made any notable progress in those 
arts which are called generally manufactures, in 
which slaveiy was encouraged, maintained, or 
oven permitted. The existence of this social 
anomaly is an absolute bar to all economical 
advancement. Military science may indeed 
achieve some victories over natural forces, and 
appropriate some of those supplementary powers, 
but it does so only partially, and would not at 
all were it not that the duty of public defence 
being confined for obvious reasons to the free 
citizens, the impulse to the economy of labour 
in this direction does to some extent exist. 
But it has always been found that the progress 
even in this direction is scanty, states in which 
slavery prevails having been almost always led 
into the emplo 3 Tnent of mercenary troops, and 
with this practice necessai’ily losing the motive 
which, as has been said, is dominant in the 
progress of invention and adaptation, that is, 
economy of labour, of time, and of cost. 

"When a nation has no manufactures beyond 
those whidi are absolutely necessary for the sup- 
ply of home wants, the staUonaTy condition is 
soon reached. It seldom happens, however, that 
any country is so situated as to be absolutely 
debarred from any but a purely agricultural 
industry, though it may very well happen that 
communities may be too eager to enter into 
competition with foreign markets, or to pre- 
clude supplies from foreign markets, either by 
a bounty on their own produce, or by pro- 
tection to the home manufeiCturer. There are, 
it may be safely asserted, no natural circum- 
stances under which a protective policy entered 
on with a view to originate or sustain a 
domestic manufacture, is not followed by loss 
and inconvenience to the general interests of 
the community which adopts the restriction or 
the stimulant. 

It is too often the case that prejudiced 
parties either iguorautly or maliciously argue 
a diversity of interest between one branch of 
industry, as the agricultural, and another, the 
manufacturing. The landlord as letting the 
use of the soil, the farmer as selling its pro- 
duce, are as much interested, though indirectly, 
in the success of manufactures, as the manu- 
facturer himself. For, in the first place, the 
success of any branch of industry implies a 
corresponding increase of purchasers and a 
corresponding power of purchase ; and, in the 
next, the same intelligence which adapts me- 
chanical forces to purely manufacturing pur- 
poses has led to those discoveries which have 
levolutionised agriculture, and increased in 
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modern times so notably the rate of production 
from the soil. A short-sighted policy some- 
times sees profit in dear times, or under a 
temporary scarcity ; but the farmer’s trade is 
not in one commodity, but in many, and an in- 
crease in the price of one or two among the 
articles which he produces may be, and is, 
often compensated by a great decline in the de- 
mand for other articles. Free trade in corn has 
benefited the agriculturist and the landowner, 
because although one kind of produce has been 
cheapened, a great rise has occurred in the 
price of other agricultural products, and this 
rise, as is well known, has involved a great 
increase in rents. In short, any attempt to argue 
about the relative significance of different kinds 
of labour in the great staples of national in- 
dnstry, is equivalent to discussing which of the 
two numbers 5 or 4 contribute most to the 
product 20. 

Some manufactures must always be carried 
on in every country, i. e. those of which the use 
is universal and the value low, and in which 
the cost of carriage is great and dispropor- 
tionate to the intrinsic value of the article. 
Every eommxmity, therefore, carries on an in- 
dustry in the commoner kinds of pottery, in 
ordinary agricultural implements, and in some 
of the coarser kinds of clothing. But when the 
circumstances of any particular community are 
favourable to a branch of industry, the pro- 
duce of such an industry will sooner or later 
become the object of labour in such a commu- 
nity, and can never be advantageously stimu- 
lated by external aid or exceptional support. 

Certain moral conditions must be fulfilled 
before manufactures can be practised advan- 
tageously, or indeed at ah. We have already 
adverted to one, the condition, namely, of per- 
sonal freedom in the labourer, and the right 
to appropriate whatever part of the general 
wealth of society the demand for his labour 
enables him to obtain. Freedom, indeed, is 
as essential in political economy as it is in 
morals, and the foundations of either science 
are equally sapped when the freedom of the 
agent is invaded. 

Again, in order that manufactures may 
flourish, security must be afforded to the pro- 
ducer. It is vain to expect economical progress 
when property is insecure and governments 
are rapacious and negligent. The ravages of 
war are no doubt eminently destructive; but 
no foreign war, and no loss from pnblie ene- 
mies, can equal the mischievous effects induced 
by a profligate, corrupt, or extortionate admi- 
nistration. Asia Minor and Syria, with the 
region lying between the two great rivers of 
Western Asia, are now among the most im- 
poverished regions of the earth, though full of 
the relics of an ancient but imperfect civili- 
sation, and through their present desolation 
giving abundant proofs of a vast and prosper- 
ous population in bygone times. The sole 
cause of the change is to be found in the 
character of the governments by which these 
regions have been so long aflieted. It is only 
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in degree that all unwise or partial legislation views about the relations of labour and capital 
fails to produce similar effects. The social which tend so much to interfere with the in- 
system of France, and the iniquitous method of dustriul energies of the community. And it 
taxation which preceded the Eevolution, en- has been found that educated workmen are not 
tirely prevented the material progress of that so valuable for the increase of their mechanical 
country. ^ skill, as for the fact that reliance can be placed 

Again, in order that progress be made in on their character, and confidence felt in their 
manufacturing industry, it is essential that the self-respect. 

commercial morality of the trading or pro- It has been stated, that there are few coun- 
dueing class should be unimpeachable and tries in which manufactures of some kind or 
exact. It has not rarely happened that a other cannot be carried on. In order to utilise 
foreign trade has been lost by the shortsighted natural forces, and especially that force which 
dishonesty of manufacturers, and that the has in effect completely changed the process of 
efforts made to extend trade have been neutra- human industry, the power, namely, of steam, 
lised, from a well-founded impression that the fuel must be cheap and accessible. Coal, the 
manufacturer or merchant is unsafe or fraudu- chief agent in the more important maimfac- 
lent. Even if a purchaser were always compe- tures, has a very wide geographical range (few 
tent to pronounce at sight on the soundness of j countries, except those in which the geology is 
wares, it is inconvenient to be compelled to do almost entirely of primitive rocks, failing to 
so, and tbe adoption on the part of the pro- ' supply it in a greater or less degree), and the 
dneer of the maxim Caveat will be list of coal-bearing regions becomes constantly 

found to be rather cunning than wise, and ulti- larger in consequence of geological research, 
mately not even cumiing. Even, however, in those countries where coal is 

It is also very necessary that the relations deficient or absent, there are generally abun- 
of labour and capital should be satisfactorily dant metalliferous veins, and therefore a natu- 
balanced. Both must be sufficiently abundant ral material for human industry. But it is 
in order that manufactures should exist at all, also found that climate has much to do with 
for labour is to be set in motion by capital, particular branches of manufacture. It may 
and capital will not be accumulated, or if aecu- be doubted whether machinery such as we are 
mulated will he wasted, unless labour in suf- familiar with, could be worked continuously 
fieient quantity be present for its emplojunent. or safely in tropical countries. Where the 
Hence any hindrance to the free circulation of temperature is high, it appears that the gear 
labour or capital is a bar to the prosperous de- of delicate machinery gets rapidly out of order ; 
velopement of manufacture ; and by parity of and it is by the exceeding delicacy and pre- 
reasoning, distrust on the part of labourer or cision of modern machinery that the great- 
capitalist, or exaction on the part of the former, est triumphs of manufacturing art have been 
will tend to derange these relations, and induce achieved. Even, however, if machinery equally 
an insecurity in the continuance of the industry, available for manufacturing purposes could he 
It is said, and probably with justice, that much supplied for regions in which the mean tempe- 
of the local distress in certain manufacturing rature is high, there still remains the difficulty 
towns is due to the habit of irrational and un- of supplying and accommodating labour in suffi- 
warranted strikes. It is certain that every cient abundance and efficiency, 
capitalist who engages in any manufacturing It has been said that silk dyeing can be car- 
avocation, will take into his profit and loss ac- ried on only under exceptional atmospheric 
count the risk of a compulsory cessation of the conditions, and that no skill in manipulation, 
beneficial employment of his capital, and if the and no chemical art practised by English silk 
evil is perpetual, may cease to employ capital dyers, will enable them to compete successfully 
in the direction which’ exposes him to the with the manufacturers of the south of France, 
danger. That an extension of primary educa- where the clearness of the atmosphere and the 
tion among the mass of the working classes is brightness of the sun give a gloss and finish 
a powerful contribution to the growth of me- to goods superior to anything which can be 
chanical skill and manufacturing industry, will produced elsewhere. Similarly, the atmospheric 
hardly he denied. The quickness with which conditions of this country, and especially the 
an educated person can adapt himself to cir- general humidity of the region in which the great 
cumstances as compared with one who is de- cotton and woollenmanufactures of England are 
ficiently taught, has been often commented carried on, enable the producer to spin a finer 
on. But it may be urged with great force, and tougher yam than could he made in any 
that the value of such an education lies more other country. Spinners from the United 
in the aid which it gives to the possessor States have been astonished at the excellence 
in understanding and improving his own con- of the thread manufactured by their English 
dition, than in the special aptitude which rivals, and, despite aU possible invention and 
he derives for a vocation the operations of adaptation, despair of equalling the perfection 
which, by the effect of the division of labour, to which this art is brought. The secret, they 
become more and more definite. The moral find, lies in the climate ; and it is asserted, that 
value of education cannot he overrated, and even if the supply of coal should fail, and it 
it is to the spread of this education that we became necessary for this country to import 
must trust for the refutation of those erroneous fuel, England would still be the foremost coun- 
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try in the production of finer cotton and wool- 
len goods. The time is probably far distant 
when the coal of this country will show signs 
of exhaustion, and by that time it is veiy 
likely that the cost of shipbuilding and freight 
will be so far reduced that coal may be im- 
ported at a comparatively trifling charge from 
the vast fields of Eastern America, 

There is nothing, lastly, which appears at 
present to Justify any alarm about the perma- 
nence of the manufacturing eminence of this 
country. The physical conditions which have 
induced the mercantile prosperity of the United 
Kingdom are generally permanent; and even 
those about the duration of which some alarm 
has been expressed, are at present so extensive 
as to make the contingencies contemplated ex- 
ceedingly remote. Nor can it be doubted, that 
many changes are going on in the relations of 
capital and labour, from whose present antago- 
nism some rational fear may be felt ; but this 
conflict will ultimately tend to a more thorough 
harmony between jarring but mutual interests. 
It seems likely that the co-operative principle 
will, not long hence, occupy a very important 
position in manufacturing industry, and that 
a natural solution will be given to the grave 
questions which have latterly assumed so much 
prominence, by the union of rival interests in 
the same individuals. In such a case, if com- 
mon integrity pervade these new establish- 
ments, there seems little doubt that greater 
effectiveness will be given to labour, greater 
elasticity to capital, and greater economy 
in production. (Babbage On Eoonom^ 
cf MaoUnery and Manufootmes,) [Tbadbs 
XInioits; Labour.] 

2M[anuxuisslon or XSnftunoMsement 

(Lat. manumissio). The grant of liberty to a 
slave. Ancient charters containing such grants 
were frequently termed chart<s ingmuitatis. 
(See a law of William the Conqueror, Lamh. 
Archai, 126.)^ The term manumission is derived 
from a practice adopted by the ancient Romans 
in enfranchising their slaves. The master 
seized the hand of the slave, and dismissed him 
with the words, ‘ Hiinc hominem liberum esse 
volo.' Among the Romans there were two 
classes of manumission, called perfect and im- 
perfect ; the former of which was effected in 
three different ways. The enfranchisement 
was perfect — 1. Per censum; by which the 
name of the slave was, at the master’s request, 
placed in the register of free citizens. 2. Per 
vindictam ; when the slave was led before the 
praetor, and, the master having demanded his 
liberty, that magistrate laid the vindicta (or 
rod of ofSlce) on his head, with the words, ‘ Aio 
te liberum esse more quiritium.’ 3. Per testa- 
mentum ; by will. It was imperfect when the 
slave was enfranchised at private entertain- 
ments, or by letter, [Client.] 

Manures (Fr. manceuvrer=Lat. manu 
operare, to worJe with the hand — a derivation 
which seems to recognise the fertilising influence 
of mere tillage operations on the soil, as well 
as of direct additions of fertilising matters). 
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Mamiros are substances added to the soil, with 
a view of accelerating vegetation, and in- 
creasing the production of the crops. Animal, 
vegetable, and mineral substances are used 
for this purpose. Decomposing animal matter 
of any kind forms one of the most powerful 
manures, and in many instances hastens the 
decay and decomposition of inert vegetable 
matters mixed with it ; as in the mixture of 
dung and straw which forms the common offal 
of stables. All animal excrements are also 
powerful manures, and, when duly applied to 
the soil, soon exhibit their influence by the 
luxuriance of the crop. Manures act simply as 
supplying the building material which vege- 
table increase requires. All plants needing 
certain substances in certain quantities for their 
growth, the body which is present in the soil 
in minimo rules the crop. It is generally the 
case that nitrogenous compounds and phos- 
phoric acid — ^more rarely potash and lime — are 
the substances thus present in minimo, an 
addition of which, whether in animal or 
vegetable or mineral compounds, to the soil 
is required in order to produce au abundant 
growth. 

In all cases where animal manures are used, 
care should be taken that they are brought into 
action upon the soil as soon as they begin to 
decompose, or as soon as possible afterwards, 
and not suffered to rot, and exhale their best 
constituent parts whilst lying in the farmyard. 
The drainings and to a less extent the exhala- 
tions of a common dung-heap contain its most 
effective ingredients ; and these are often suf- 
fered to go to waste, or to contaminate the air 
and collect in pools of filth. The feesh and 
the old manures of this description are known to 
farmers under the terms tong and short dung : 
the advantages and economy of the former, 
when properly applied, cannot be doubted. 
Those animal manures which are slow of de- 
composition are most durable, and the more 
soluble substances are the more rapid in their 
operation. Of the former, one of the best is 
ground bones, which supply phosphorus to tho 
soil and the crop. Of the latter, dissolved 
bones or super-phosphate of lime may be 
named as quick and efficient in action on 
those crops which require much phosphorus 
during their growth. Vegetable manures are 
often very effective, especially in the case of 
ploughing in a green crop ; and inert vegetable 
substances may be rendered active by mixture 
with those which easily putrefy, or with animal 
matter. Mineral manures act not only by the 
direct addition of the ingredients needed for the 
food of plants, but also in some cases by their 
causticity, as is the case with quicklime, by 
which they decompose most organic bodies, 
such as roots, fibres, &c., and render them 
soluble and nutritious to the growing crop. 
They are also useful by altering the texture of 
the soil. Thus, sand may be called a manure 
for clayey lands, and clay and loam for those 
that are sandy. Upon the same principle, stiff 
soils are improved by paring and burning. 
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In fact, it is only as supplying what is strictly 
speaking mineral food to plants that manures 
of all kinds tend to promote vegetable growth- 
Animal and vegetable manures do not enter 
plants as such, or as solutions of organic mat- 
ter. They must be decomposed into their 
original mineral elements, and take the form 
of carbonic acid, ammonia, and the various 
mineral salts, before they can enter plants or 
promote their growth. 

Manures, Artificial. The artificial ma- 
nufacture of manure has arisen out of the 
inability of _ the guano trade to supply the 
demand for imported fertUisera which its own 
success had created. Since 1841, when 2,881 
tons of Peruvian guano were brought into 
Liverpool, and when its wonderful powers as a 
manure were first realised upon a suMciently 
large scale to produce conviction in the minds 
of farmers, there has been almost everywhere 
a demand for the means of thus adding arti- 
ficially to the fertility of the land. But the 
supply of .guauo, far firom being able to meet 
tbis increasing demand, has been falling off 
The average receipts for many years up to 1858 
had been 250,000 to 300,000 tons a year. 
Since then the average supply has not exceeded 
150,000 tosis a year. Owing to this unsatisfied 
demand, there has been a very large manu- 
facture of fertilisers which take the place of 
guano. Bonedust and mineral phosphates of 
various kinds, rendered soluble by the addition 
of one-third their weight of sulphuric acid, 
nitrate of soda, and sulphate of ammonia, are 
the principal ingredients of which these artificial 
manures are made. It is now almost the gene- 
ral practice to use two or three cwts. per acre 
of the soluble phosphate, or so-called super- 
phosphate of lime, as a preparation for the 
turnip crop; nor is it 'unusual to apply one 
cwt. or more per acre of nitrate of soda 
as a top dressing for the wheat crop. The 
rule is to apply the nitrogenous manures 
to cereal and other grasses, phosphatie ma- 
nures to turnips, and alkaline and calcareous 
manm*es to leguminous plants, as beans, peas, 
and clovers. 

Ittanuscripts (Lat. manu scriptus, vyriiten 
by the hand). Literally, writings of any kind, 
whether on paper or any other material, in con- 
tradistinction to such as are printed. Books 
were generally written upon vellum, after the 
use of papyrus had become obsolete, until the 
general introduction of paper made from rags, 
about the fifteenth century after Christ; and 
the finest and whitest vellum is generally indi- 
cative of great age in a manuscript. The dear- 
ness of this material ^ve rise to the practice 
of using old manuscript books on which the 
writing had been erased [Palimpsest], and also 
to that of abbreviations. These were carried 
to excess in the twelfth century, and from that 
time down to a period subsequent to the in- 
vention of printing, they were still in common 
use : in Greek printing they were usual until 
within the last fifty years. Of Latin MSS. 
those prior to the reign of Charlemagne 
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(a.d. 800) are considered ancient. Maniiscripfs 
of the early classical ago were written on sIiocIh 
rolled together. Illuminated maniiseriyU aro 
such as pro embellished with ornaments, draw- 
ings, emblematical figures, &c. illustrative of 
the text. This practice was introduced at a 
very early period ; for we find the works of 
Varro, Pomponius Atticus, and others adorned 
by illuminations. But it was chiefly employed 
in the office-books of the early Christian 
church. The colours most employed for this 
purpose wore gold and azure. Illuminations 
were in a high state of perfection between 
the fifth and tenth centuries ; after which they 
seem to have partaken of the barbarism of 
the middle ages, which threw their chilling 
influence over every form of art. On the re- 
vival of the arts in the fifteenth and sixteenth 
centuries, many excellent performances were 
produced ; but the art did not take root, and 
among the last specimens of illumination exe- 
cuted in this country was Cardinal Wolsey's 
Leetionary, at Christ Church, Oxford- [Codex ; 
Diplomatics ; PALiBooRAPHT.] 

Map (Lat. mappa, a cloth). A delineation 
of some portion of the surface of the sphere 
(terrestrial or celestial) on a plane. Terrestrial 
maps are geographic or hydrographic^ as they 
denote severally a portion of the land or of the 
sea ; the* latter, however, are usually called 
charts. [Chart.] A map representing a small 
extent of country is called a topographical 
map. 

Terrestrial Maps. — The object of a terrestrial 
map is to exhibit the boundaries of countries 
and the relative positions of tlieir several 
parts. A perfect representation of a country 
should present all its parts, not only in their 
true relative positions, but also in their just 
proportions. This may be accurately done on 
a globe ; but as the earth’s surface is spherical, 
it is impossible to represent any considerable 
portion of it on a plane so that the distances 
of places shall retain the same proportions 
which they have on the sphere, and geographers 
have accordingly had recourse to various me- 
thods of delineation, all of which have their 
peculiar advantages in particular cases- 

One method is to represent the points and 
lines of the sphere according to the rules of 
perspective, or as they would appear to the 
eye, having some assigned position relatively 
to the sphere and the plane of r^resentation. 
This method gives rise to the dijSFerent modes 
of projecting the sphere, of which the three 
principal are the orthographic, the stereographic, 
and the central. The method of projection 
answers very well when the surface to be re- 
presented is small, and the eye is placed per- 
pendicularly over it ; but when it embraces a 
considerable portion of the sphere, the parts 
near the extremities of the map are much 
distorted. [Pbojection.] 

A second method is to sui)pose the surface 
to be represented to be a portion of the surface 
of a cone, whose vertex is somewhere in the 
polar axTH produced, and which either touches 
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tlie sphere at the middle latitude of th.e surface sphere ; hut it is evident that the map is 
to be represented, or falls within the sphere much distorted towards the extremities, in 
at the middle latitude, and without it at consequence of the oblique directions of the 
the extreme parallels. The conical surface meridians. Plamsteed’s method is sometimes 
is then supposed to be developed on a plane used in geography for representing countries 
(which may he done) ; whence this method is whidh lie on both sides of the equator, in which 
called the method of dm&lo^em&nt. Of this ease the distortion is less. A modification of 
method there are various modifications : as it^ which consists in substituting arcs of circles 
that of Murdoch, who supposes the side of the for the curved lines representing the meridians, 
cone to be parallel to the tangent of the me- whereby their obliquity is diminished, is ex- 
ridian at the middle latitude, but to penetrate tensively employed in the eonstruetion of maps, 
the surface of the sphere between the middle Por details respecting the general eonstruc- 
latitude and the extremities of the projected tion of maps, we refer the reader to the work 
arc; that of Be Lisle, who assumed the cone of Mr. Jamieson on the subject; Malte Brun’s 
such as to intersect the sphere in the two Geography ; Malte Brun’s and Balbi’s Systems 
parallels equally distant from the extreme and 0 / Geography Abridged ; Murray’s Enoyelo’‘ 
middle latitudes; that of Euler, who placed pmdia^' Geography \ Explanation 

the apex of the cone at a determinate distance of the Gnomonio Projection of the Sphere ; and 
beyond the pole. particularly the TraiU de Topographie d’Ar- 

A third method is to lay down the points on pentage et de Eiwllement of Puissant, 
the map according to some assumed mathema- IKEaple. The popular name of the Acer 
tieal law, the condition to be fulfilled being family. The Common M.&ple iB Acer campestre-, 
that the parts of the spherical surface to he the Norway Maple is Acer platanoides ; the 
represented, and their representations on the Sugar Maple, Acer saocharinum; and many 
map, shall he similar in their small elements, other species are cultivated as ornamental trees. 
Of such methods the best known is Mercator^s [Acer.] 

Chart (which, however, may be produced also IMCaxauattia (Syr.). A form of anathema- 
by developement), in which the meridians are rising among the Jews, which was viewed as a 
equidistant parallel straight lines, and the tremendous denunciation. (1 Cor. xvi. 22.) It 
pardlels of latitude are also straight lines signifies *the Lord will come;’ i.e. to take 
perpendicular to the meridians ; hut of which vengeance. 

the distances from each other increase in IVXaranta (after _B. Maranti, a Venetian 
going from the equator in such a proportion physician and botanist). The genus which 
as always to show the true hearings of places furnishes the true Arrowroot of commerce, 
from one another. [Mbrcatos^s Chart.] The species are natives of tropical America, 
The size of the map of any given region hut axe cultivated for the sake of their starch- 
depends upon what is called its scale. In yielding tubers in both the East and "West 
England this is expressed by the number of Indies and tropical Africa. M. arundinacea 
miles represented by one inch of the map. especially, and ^so M. nohilis and ikf. AUouya, 
Thus, our Ordnance maps are six inches and are thus grown in the West Indies; and both 
one inch to a mile respectively. On the Con- these and M. ramosissima in the East Indies, 
tinent, the ratio of the map to the actual area The fleshy jointed scaly tubers are reduced to 
is taken, and the scale is represented by a pulp with water ; the liquor is then strained, 
fraction, as ■ ■ I .- A ——, &c. and the fecula allowed to settle; then again 

Celestial Maps. — ^For the construction of his 'W'ashe^ and dried. The arrowroot thus ob- 
maps of the stars, the astronomer Elamsteed tainedis a pure and nutritious starch. Other 
adopted the following method: All the parallels hinds of arrowroot are furnished by species of 
on the sphere are represented by straight lines, Canna, Tacca, Curcuma, M^anihot, and Arum. 
and likewise one of the meridians ; namely, IMCarantaceee (Maranta, one of the genera), 
that which passes through the middle of the The natural order of Endogenous plants, from 
map, as in the annexed diagram. The parallels which the most genuine kind of arrowroot is 
which are all perpendicular to this meridian prepared. This substance is the starch eon- 
have the same relative lengths as on the sphere, tained in the tubers of Maranta arundinacea, 
and consequently and some other species, and of certain kinds of 
the degrees of Ion- Ganna. The Marantacece are very nearly the 
gitude are repre- same as the Zingiberaceee, from which they differ 
sented in their just in the flowers being more irregular, and the 
proportions ; that is, anther having but one lobe instead of two. 
are proportional to MEarascliino. [Liqueurs.] 
the cosine of the nxarasmus (Gr. iiapa<r(i6s, from fjLapodvoo, I 
latitude. If, there- waste away). Emaciation ; atrophy, 
fore, the parallels he each divided into the AXaravedl. A Spanish coin of Moorish 
same number of equal parts, a curve line origin. At first it was made of gold, and Le 
drawn through the points of division will re- Blanc states that in 1220 it was worth about 
present the meridians. By this method any Ms. of our present money. It has now be- 
distance in the direction of the parallels is come a copper coin, worth only 43*272 of an 
equal to the corresponding distance on the , English penny. 
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IMIarble (Fr. martre, Lat. rnarmor). At 
term limited Ijy geologists to the varieties of' 
carbonate of lime wMeh. have a granular and 
crystalline texture. In sculpture, the term is 
applied to several kinds of stone susceptible of 
a good polish. The varieties of it are ex- 
tremely numerous. The most valuable sorts 
used by the ancients were the Penielican^ which 
was white, and obtained from Mount Pentelicus 
in Attica: the Parzaw, also culled Marpessiafiy 
obtained from the island of Paros, which was 
of a creamy or waxy tint, as was that from 
Mount Hymettus, in Attica. Thaaos and 
Lesbos also produced white marbles, which 
were in much repute. A place called Luna, in 
Etruria, produced a marble whose whiteness 
exceeded that from Paros ; this is the famous 
Carrara marble of oxlc time. Of the white 
marbles were those from Mount Phelleus; 
from the neighbourhood of Coralios, in Phrygia; 
from Cyzicus, in Asia Minor ; and the Marmor 
Phrygium, found rfear Synnada in Phrygia. 
The black marbles most used were from Tce- 
narus, and the Numidian. The Chium Mar- 
mor, from the island of Chios, was of a dark 
chequered colour. The Obsidianum, procured 
from Ethiopia, was black. The Proeonesian 
marble was white with black veins. Mount 
Taygetos afforded the Marmor Laconicum, 
which was green, and is better known "by the 
name of Verde Antique. Marmor Libycura 
is the Eosso Antieo. A marble of mingled 
green was obtained from Carystus. The Atri- 
cian marble, from Mount Atrax in Thessaly, 
was a mixture of black, white, blue, and green. 
The Tiberian and Augustan marbles were 
green, and brought from Egypt. The Marmor 
Memphites was green, and is what we call 
serpentine. Corinth produced a yellow marble. 
The Marmor Phengites was white, with yellow 
spots ; the Ehodian was marked with spots of 
a golden colour, and that of Milos yellow 
(Giallo antieo). In modern times the quarries 
of Carrara almost supply the world with white 
marble. Of variegated marbles there are many 
sorts fonnd in this country of singular beauty ; 
but they are not adapted for the sculptor. 
Ireland has supplied some beautiful specimens, 
but no quantity of marble fit for sculpture. 
France, Spain, and Portugal are all rich in 
marbles adapted for furniture and decoration, 
but not fitted for the sculptor. 

nCarc. The cake or refuse after expressing 
the oil or Juice from seeds or fruits, as linseed, 
olives, grapes, apples, &e. ; it is sometimes 
used for feeding cattle, as oilcake, but more 
commonly employed as manure. 

IMCarcaslte or IVlilte Xron Pyrites, 
bisulphide of iron. The term Marcasite in- 
cludes several varieties of Iron Pyrites, which 
have been named after the forms they present : 
viz. Cellular Pyrites, Cockscomb Pyrites, He- 
patic Pyrites or Leberkies, Kadiated Pyrites, &c. 

It is used in the manufacture of sulphur, 
sulphuric acid, and sulphate of iron ; but not 
to so great an extent as the ordinary sulphide. 
It was also formerly employed in Jewellery and 
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for ornamental purposes, but lias now gone 
out of fashion. 

laarcgraviaceee (Marcgravia, one of the 
genera). An unimportant order of hypogynous 
Exogens, belonging to the Guttlfenil alliance, 
found in equinoctial America, and remarkable 
chiefly for their singular cueullate bracts. 

marctL (Lat. Martins, fhe nmnth of Mars')., 
The first month of the old Roman year, and the 
third of the English. (Sir G. 0. Lewis On 
the Astronomy of the Ancients, p. 36.) In the 
ecclesiastical calendar used in England till 
the change of style in 1752, this was also the 
first month, as it was in the Roman. There is 
an old proverb still prevalent in Scotland, 
which represents March as borrowing three 
days &om April, which have thence come to bo 
designated the borrowed days. They will be 
found noticed in the Complainte of Scotland. 
Upon this subject Dr. Jamieson observes, 

‘ Those who are much addicted to superstition 
will neither borrow nor lend on any of these 
days. If any one would propose to borrow of 
them, they would consider it as an evidence 
that the person wished to employ the article for 
the purpose of witchcraft against the lenders.’ 

35(L5lECH. In Military language, signifies the 
motion of a body of troops from one place to 
another. It consists of three cadences: 1. 
slow time, in which seventy-five paces are 
iaken in a minute ; 2. quick time, in which 110 
paces are taken in a minute ; 3. double time, 
n which 150 steps arc taken in a minute. In 
slow or quick time a pace is 30 inches, in 
double time 86 inches. 

Mabch. In Music, a military air, the ori- 
ginal purpose of ■which is to regulate the steps 
and to animate the minds of soldiers. The 
march, however, has long been adapted to 
every species of musical instrument, and some 
of the most celebrated compositions of the 
greatest masters are in this style ; as the March 
of the Priests in Mozart’s Zauber-fiote, the 
Peasants’ March in Weber’s Freischuijt, and 
above all Beethoven’s Funeral Marches. A 
march should be always in common time ; but 
no general rules can be laid down for its com- 
position. 

ItSarcliantiaceae (Marchantia, one of the 
genera). [HEPATiciE.] 

XlXarclies (A.-Sax. mearc, a marh or boun- 
dary). The name given to the borders or 
frontiers of any district; but more especially 
applied to the boundaries between England and 
Wales, and England and Scotland. The term is 
found in most of the Teutonic dialects. Several 
titles of dignity both in this and other countries 
derive their origin from their possessors having 
been appointed governors of the marches or 
frontiers of their respective countries ; of these, 
marquis in England and markgraf in Germany 
are the most prominent. The title Earl of 
March, now enjoyed by the Duke of Richmond, 
was originally bestowed on Mortimer, because 
he was the governor or superintendent of the 
Welsh marches. In the middle ages, the name 
marchers was given to the noblemen who lived 
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on the marches of Wales and Scotland. Ac- 
cording to Camden they had once their own 
laws, and even the power of life and death 
like petty kings; but these privileges were 
abolished by Henry VIII. There was formerly 
a conrt of the marches of Wales in existence, 
■where pleas of debt, or damages not above the 
value of 5^., were tried and determined. 

Marcionites. The followers of Mareion, 
who in the second century adopted the Oriental 
notion of the two conflicting principles, and 
imagined that between them there existed a 
third power, neither wholly good nor evil, the 
Creator of the world and the G-od of the Jewish 
dispensation. The object of the Good Prin- 
ciple, or Supreme God, is to restrain the am- 
bition of these two powers, which wage a con- 
stant war against each other as well as against 
Himself, Por this purpose it was that He sent 
His Son Jesns Christ to destroy the E-vil Prin- 
ciple on the one hand, and to counteract and 
coerce the power of the Je'wish Deity on the 
other. The Marcionites were a branch of the 
great Gnostic heresy. Their opinions are found 
in the writings of Irenaeus, Epiphanius, and 
Tertullian against them. 

IMlarcosians. An early sect of Christians, 
a branch of the Gnostics, who derived their 
name from an Egy;^ian called Marcus, and 
reputed a magician. (Eusebius, H, Bool. iv. 11.) 
The Marcosians had a great number of apo- 
cryphal hooks which they held to be canonical ; 
and many of their fables are still in use and 
credit among the Greek monks. 

SCare's-tail. The common name of 
a waterside weed. 

mEarekanltei A variety of Pearlstone, 
found at Marekan, in Siberia, in the form of 
small pearl-white spherules, composed of thin 
concentric layers. 

BSarg-aric Acid (Gr. udpyapop, a pearl). 
This acid is obtained by the action of potash 
upon cyanide of cetyl. It presents the appear- 
ance of pearly crystalline scales, which melt at 
140°. The name was formerly applied to an 
acid obtained by the saponification of several 
oils and fats ; but this latter is now regarded 
as a mixture of stearic and palmitic acids. 

XMCargarlte. A hydrated silicate of alumina, 
lime, and soda, named from its pearly lustre. 

IMCargrarodite (Gr. ptipyapoi/). A hydrated 
variety of Mica> ■with a pearly lustre ; found, 
amongst other localities, in the granite of the 
south-east of Ireland. 

Margin (Pr. marge, Lat- margo, marginis, 
an edge, or brinTt). In Printing, the arrangement 
of the pages in a sheet at proper distances from 
each other, according to the size of the paper ; so 
that when the sheet is printed and folded, the 
border of white pap^ round them shall he 
regular and uniform in every leaf of the book. 

Margin of a Coarse. In Architecture, 
that part of the upper side of a course of 
shttes which appears uncovered by the next 
superior course. 

Margitea (Gr.), The title of a satirical poem 
numbered among the works of the cyclic poets, 
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and attributed to Homer. (Grote’s History of 
Greece, part i. ch. xxi.) The subject of the poem, 
which has not come down to us, was the cha- 
racter of a silly empty-headed man {papyir^s). 

Margosa-tree. One of the names of Melia 
Azadirachta. 

Margrave (Ger. markgraf, count of the 
mark, marsh, or frontier). A title of rank for- 
merl;^ used in Germany, and equivalent to the 
English marquis. [MjLRQxrBSS.] 

Maria Tberesa* Order of. A military 
order of Austria, consisting of grand crosses, 
commanders, and knights ; founded in 1757. 

Marigold. A name given to various garden 
fliowers. The common Marigold is Calendula 
officinalis ; African and French Marigolds are 
species of Tagetes; and what is called Corn 
Marigold is Chrysanthemum segetum. 

Marine Glue. A cement made by dissolv- 
ing equal parts of shell lac and caoutchouc in 
separate portions of rectified naphtha, and mix- 
ing the warm solutions. 

Marine Metal. An alloy of lead and 
antimony ■with about two per cent, of mercury, 
introduced in 1833 by Wetterstedt for sheathing 
ships. 

Marines (Lat. marinus, belonging to the 
sea). A corps of men enlisted ito serve as 
soldiers on hoard ships of war and on shore 
under certain circumstances. They sometimes 
assist, particularly in the British service, in 
performing seamen’s duties on board. Marmes 
were first embodied in 1664. In 1684 men- 
tion is made of the duke of York’s maritime 
regiment of foot ; and in the reign of William 
HI. several regiments were placed on the esta- 
blishment : these, however, were subsequently 
disbanded'. In the beginning of Queen Anne’s 
reign, six regiments of maritime soldiers were 
raised; and though these were again disbanded 
in 1749, six years afterwards 130 companies 
were raised on the recommendation of Lord 
Anson, consisting in all of above 5,000 men. 
Since the commencement of the present century 
great additions have been made to this corps ; 
and at present its strength amounts to 17,000 
men, divided into four divisions (in 116 com- 
panies) of light infantry and one drasion (in 
twenty-four companies) of foot artillery. The 
men are clothed and armed in the same manner 
as the infantry of the line and artillery respec- 
tively. Commissions in the corps are not ob- 
tainable by |)urchase; and the officers rise 
by seniority, in the artillery and infantry re- 
spectively, from the rank of second-lieutenant 
to that of general. The staff of the regiment 
consists of an inspector-general, or deputy adju- 
tant general, and an assistant adjutant -general. 
The corps takes military rank between the forty- 
ninth and fiftieth regiments of foot. The officers 
have all army rank ; which may be the same or 
higher than that which they hold in the corps. 

Marionite. A variety of hydrated car- 
bonate of zinc, found in Marion county, Ar- 
kansas. 

Marlotte's Xiaw. In Pneumatics, a gene- 
ral property of elastic fluids, namely, that the 



]\L1RI0TTE’S LAW 

elasticity or pressure is directly proportional to 
the density ; or, which is the same thing, in- 
versely proportional to the space which the fluid 
occupies. [Pneumatics.] 

This important relation between the elastic 
force and the density of gaseous matter, ought, 
in justice to the first discoverer, to he called 
BoyU'a Law. In- a tract published at Oxford 
in 1668, under the title of Nm ExpeHments 
touching the Sprmg Weight of the Air, 
Boyle announced that the spring — that is 
to say, the elastic force — of air is directly 
proportional to its compression ; which is 
equivalent to saying, that the elastic force is 
directly as the density, or inversely as the 
volume, under the same temperature. Boyle’s 
experiments were made on atmospheric air 
confined in the dosed end of a U-shaped glass 
tube, and compressed by the weight of a 
column of mercury. It does not appear that 
he took the precaution to expel the moisture 
from the air, and the greatest pressure he 
applied was only equal to four atmospheres; 
so that it may, perhaps, be said that his expe- 
riments were neither sufficiently accurate nor 
extensive to establish the general law, even in 
respect of atmospheric air, without mentioning 
the other gases. Mariotte’s experiments were 
described in the Memoirs of the Paris Academy 
of SeimeeSf published about eleven years later, 
namely in 1679, without any reference to 
Boyle’s announcement, which was possibly 
unknown to him ; and as it was through this 
channel that the law became known to the 
continental philosophers, who were the first to 
perceive its importance, they naturally distin- 
guished it by the name^ of the person whom 
they supposed to be its discoverer. 

. The relation in question has recently been 
investigated by IMC. Magnus of Berlin and M. 
Begnault of Paris, in a series of experiments, 
conducted with the utmost attention to every 
circumstance affecting tlieir accuracy ; and the 
results are interesting. If v denote the 
volume of a gas under the pressure p, and 
'if its volume under pressure p% then the law 
gives p', whatever the pressures may 

be, if the temperature remains unaltered. 
But, on comparing the results of his experi- 
ments, M. Eegnault has found that the above 
equation is not strictly true for any gas ; and 
that, assuming p' (1 + ?), where q is 

a small correction, the value of q increases 
with the pressure. Thus the elastic force of 
atmospheric air at great pressures is slightly 
less than it would be if the law were strictly 
true. ’With respect to carbonic acid, the 
deviation is considerably greater. In the 
case of hydrogen the correction q becomes 
negative, so that while air and the other gases 
experimented upon were more compressed than 
they would be if the law were exactly followed, 
hydrogen was less compressed, and its com- 
pressibility was found to diminish as the 
pressure increased. But temperature has a 
considerable influence on these results ; and as 
it was found that the deviation from the law 
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diminishes as the temperature is increased, 
M. Eegnault concludes that the law is only 
rigorously true when the gases are infinitely 
dikted, and that it becomes less und less 
exact in proportion as they are in a state of 
greater condensation. {Memoires de Vlnstitut, 
tome xxi.) 

IMEaritime Xaw. The law relating to 
harbours, ships, and sailors. It forms an im- 
portant branch of the commercial law of all 
trading nations, and embraces an infinite va- 
riety of subjects, most of which have been de- 
fined under their respective heads. The most 
celebrated codes of maritime law have been: 
in ancient times, that of Ehodes ; in modern 
times, the Consolato del Mare, a compilation 
supposed to have been framed at Barcelona as 
early as the ninth century; the laws of the 
Isle of Oleron, in the time of Eichard I. of 
England ; the laws of Wisby in the island of 
I Gothland, to which some northern jurists have 
tssigned an earlier origin than the laws of 
Oleron, but which there can be little doubt 
•ere merely a compilation from those above 
specified. But by far the most complete and 
well-digested system of maritime jurispru- 
dence that has ever appeared is comprised in 
the Ordonnance de la Marine, issued by Louis 
XIY. in 1681, by which maritime law was 
elevated to the rank of a regular system, and 
which has formed the basis of many of the sub- 
lequent decisions of English, American, and 
)ther foreign courts. This excellent code was 
compiled under the direction of Colbert, by 
men of great talent and learning, after a 
careful revision of all the ancient sea laws of 
Prance and other countries, and upon consulta- 
tion with the different parliaments, the courts 
of admiralty, and the chambers of commerce 
of the different towns. It combines whatever 
experience and the wisdom of ages had shown 
to be best in the Eoman laws, and in the in- 
stitutions of the modem maritime states of 
Europe. The edition of it, with a commentary, 
by Valior (La Eoehelle 1766) is a standard 
work. In the preface to his treatise on the 
Law of Shipping (of which the edition by the 
present Mr. Justice fehee, 1856, forms the best 
English compendium on the subject) Lord Ton- 
terden says, ‘ If the reader should be offended 
at the frequent references to this ordinance, I 
must request him to recollect that those refer- 
ences are made to the maritime code of a great 
commercial nation, which has attributed much 
of its national prosperity to that code — a code 
composed in the reign of a politic prince ; under 
the auspices of a wise and enlightened mini- 
ster ; hy laborious and learned persons, who 
selected the most valuable principles of all the 
maritime laws then existing; and which, in 
matter, method, and style, is ono of the most 
finished acts of le^slation that ever was pro- 
mulgated.’ [Admiralty, Court on.] In ad- 
dition to the well-known English work above 
cited, maybe mentioned Ortolan, Bogles Inter- 
nationales de la Mcr, 1845. A very important 
addition to the public law on this subject, bind- 
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ing at least on those po-wers which were parties 
to it, was made hy the ‘ Declaration respecting 
Maritime Law’ of the congress at Paris, 1866, 
by which privateering was abolished, the neu- 
tral flag admitted to coyer enemy’s goods, &e. 
It is printed in the Appendix to Phillimore’s 
International Law, vol iii. 

3 EMCarjoram> One of the aromatic herbs 
cultivated for culinary^ use. There are two 
principal sorts used, "Winter Marjoram, Origa- 
nvm heracleotioum, and Sweet or Knotted Mar- 
joram, Origanum Majorana. 

itiEarlL. An old coin current in England 
and Scotland, yalued 135. 4cZ. A piece of 
money so called is at present used in Ham- 
burg ; it is equal to Is. 4dl. sterling. 

IMCark, Order of St. A Venetian order of 
knighthood; St. Mark the Evangelist having 
been the patron of that republic. The knights 
were elected by the doge and senate. 

llCarlciiig Znk. [Inx.] 

IMCarklng KTut. In Botany, the seed or 
nut of the Semicargus Anacardium, a tropical 
tree, related to the cashew nut. It derives its 
name from the fact that the juice contained in 
its fruits stains linen of a deep and indelible 
black colour. 

SSiCarl (Dutch marghel, from margh, marrow^ 
whence marghelen, to fatten land). Marl is a 
mixture of carbonate of lime and clay in various 
proportions, and of different degrees of com- 
pactne8.s and friability. In some marls the 
proportion of clay is small, in which case it 
acts on soils much in the same manner as 
chalk ; hut where clay is the predominant in- 
gredient, it acts principally by altering the 
texture of the soil. Hence sandy soils are 
improved by marl, in consequence of its in- 
creasing their compactness and capacity for 
retaining moisture; while argillaceous marls 
applied to clays are of little or no use. Prom 
these long-established facta has arisen the old 
adage — 

"Wlio marls sand shall buy the land, 

Who marls clay throws all away. 

Marl is found in almost every country ; not 
like limestone, in protruding rocks, hut (from 
its friable nature, which causes it to moulder 
down into a comparatively earthy mass) under 
or near the surface of the soil, whence it is dug 
out and spread on the surface. Hence, while 
limestone is quarried, chalk and marl are dug 
out of pits. Marl has been in use in Europe 
since the time of the Homans. It is very 
generally used as a manure in Prance and 
Germany. In England it is most used in 
Norfolk. 

IMCarllng' Spike. An iron bolt or pin, 
tapering to a point, for opening the strands of 
rope preparatory to splicing. 

IMCannatite. A variety of Blende in which 
iron, and sometimes cadmium, takes the place 
of a part of the zinc. It is found at Marmato, 
in South America. 

Marmolite (Gr. fiap/xaipo}, to shine'). A 
foliated variety of Serpentine from Hoboken 
in New Jersey. 
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Marmoratum (Lat.). In Architecture, a 
cement formed of a mixture of powdered lime 
and marble. 

BfEarmose. The_ DideljpMs murina of 
Linnseus, a small species of opossum, in which 
the marsupial pouch is suppressed, being re- 
presented by two folds of the abdominal in- 
tegument. 

iMlarmoset. A name frequently applied 
to the Ouistiti {Hagales Jacchics), and to other 
allied species of South American monkeys. 

nXarmot (Fr.). The Rodent animal so 
called is the type of a genus {Arctomys) nearly 
allied to the squirrels, being characterised hy 
having five molar teeth on each side of the 
upper and four on each side of the lower jaw, 
aU bristled with points, and indicative of a 
somewhat mixed diet. The marmots, however, 
in their general form are nearly the reverse of 
the squirrels, being heavy, with short legs, a 
middle-sized or short tail, and a large flat head. 
They pass the winter in a state of torpor, con- 
cealed in deep holes, the entrance of which 
they close with a heap of dried grass. They 
are natives of Europe and North America, live 
in societies, and are easily tamed. 

nxaronites. The followers of Maro, in- 
habitants of the mountains Libanus and Anti- 
libanus in Syria, who adopted in the seventh 
century the opinions of the Monothelites. 
They continued to form a separate sect until 
the twelfth century, when they became recon- 
ciled to the see of Ptome. The Maronite 
writers, however, have always maintained their 
freedom from the errors imputed to them, and 
declare themselves to have been uniformly 
attached to the doctrines of the Catholic church. 
[Mohothblitbs.] 

IMCaroons (^upposed to be derived from a, 
word used in Spanish America, signifying hog- 
hunters), A name given in Jamaica to run- 
away negroes. "When Jamaica was conquered 
from the Spaniards, a number of negroes, 
abandoned by their former masters, occupied 
some of the mountainous parts of the island, 
and caused great trouble to the colonists. 
About 1730 they became extremely formidable, 
but after a war of eight years they at length 
submitted to a capitulation, by which they were 
allowed to retain their free settlements in the 
heart of the island. In 1795 a portion of 
them again rose in arms, but were speedily 
put down, and transported to a new settle- 
ment in Nova Scotia. (Dallas’s History of the 
Maroons.) 

nxarque, better of. A commission 
granted in time of war to a private person 
commanding a vessel to cruise at sea and make 
prize of the enenay’s ships and merchandise ; 
the ship so commissioned is sometimes called 
by the same name. [Repeisaus.] The word 
is derived from mark (Ger. frontier), as being 
a right of capturing property beyond the limits 
or frontiers of another prince. 

Marquess. A title of dignity in Eng- 
land, Prance, and Italy, next in rank to 
that of duke. [Maeches.] It is of German 
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origin; those militaijy dhieftains in tlie Teutonic 
kingdoms and empires which arose on the ihll 
of the Western empire, who were intrusted 
with the defence of mstricts on the frontiers, 
haring heen styled mark-grafm, margraves^ 
counts of the manzhes or :^ntiers (in Latin, 
marchiones). Many of these officers were 
appointed by Charlemagne, although he was 
not, probably, the jfirst creator of the office. 
According to the ordinary course of the deve- 
lopement of feudal institutions, these chiefs, 
trom military governors appmnted for life, 
became territorial potentates, holding their 
lands by hereditary right; and, on the decay 
of that system, this honour, like others, became 
merety titular., Li England the first marquess 
was il^bert de Vere, earl of Oxford, created 
by Biehard U., in 1387, marquess of BubUu 
for life. The next creation was of John de 
Beaufort, earl of Somerset, raised to the rank 
of marquess in 1397, which dignity he after- 
wards refused to bear, as a strange and novel 
one. (Nicolas, Introdiictimi to the J^eerage, 
Ixxvi.) After that period the title fell into 
disuse until the reign of Edward VI. 

nifarquetry (Fr. marqneterie). In Archi- 
tecture, inlaid work consisting of difiFerent 
pieces of many-coloured woods glued on to a 
ground usually of oak or fir, well dried and 
^ea»)ned, which, to prevent easting or warping, 
is compo^ of sev€^ thicknesses. I^e early 
Italian builders used marquetry in cabinet 
work; and John of Vienna, and others of his 
perioA by its means represented figures and 
landscapes ; but in the present day it is chiefly 
confined to the ornamentation of floors, in 
which the various pieces of wood are usually 
disposed in regular geometrical figures, and are 
rarely of more than three or four species. 

MCarrlage, ]Law of, in England. Previous 
to the passing of the first Marriage Act in 1754, 
the law of England was governed by the oinon 
law; and, consequently, an agreement to marry, 
followed by consummation, formed, as it now 
forms in Scotland, a sufiBcient union. That 
statute first rendered necessary the preliminaries 
of the publiearion of banns, or the obtaining a 
license. It was amended 4 Geo. IV, e. 17. 
But that Act imposed so many additional re- 
strictions on parties wishing to become hus- 
band and wife, that it was found necessary to 
repeal it in aU haste, and another statute was 
passed (4 Geo. IV. c. 76), by which English 
marriages were next regulated. 

By Ibis Act the banns of marriage are to be 
published three Sundays in a parish church, or 
public chapel of the Estahlishmeut, in the parish 
wherein both, or the parish wherein each, of 
the parties dwril. A Meense is a dispensation 
by virtue of which mairia^ may he solemnised 
without the publication of banns. It is granted 
by surrogoieSf or persons having authority foom 
the bishop. No license can now he ohl^ned, 
unless upon affidavit that the parish or district 
in which the marriage is to be solemnised has 
been the usual place of residence of one of 
the parties for ^teen days immediately pre- 
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ceding the granting of the license. The 
affidavit must also <^ckr6 that there is no 
impediment of kindred or alliance, nor any 
other lawful cause o£ hindrance. 

By the Marri^e Act 8 & 7 Wm. IV. c. 85 
(amended by several subsequent Acts) a super- 
intendent registrar of marriages was appointed, 
who is required to register marriages, and em- 
powered to give licenses, &c., either himself or 
by inferior registrars. Places of worship, cer- 
tified according to law, may be reristered for 
the solemnisation of marriages, or they may be 
celebrated before the superintendent r^strar 
himself; thus entirely removing the contract 
from ecclesiastical control. But all parties may, 
if they please, still marry in the parish church. 
A complete registration of marriages is pro- 
vided by the same Acts. 

A special license dispenses with all restric- 
tions as to time and place of marriage. By a 
regulation of Archbishop Seeker it is not to he 
granted except to persons of a specified rank ; 
but in practice the privilege is extended as a 
matter of favour. 

The power of parents and guardians, in 
restricting the marriage of minors under their 
tutelage, is now confined within the following 
limits. The publication of banns is void, if 
the parent or guardian of either party declare^ 
Cfs canse to be declared, their dissent in public 
at the time of the proclamation. In ^se of 
marriage of a minor by license, the father or 
guardian, or if none, the mother or the guardian 
appointed by the Court of Chancery, must give 
consent, and such consent must be notified in 
the affidavit on application for the license. If 
consent bo unreasonably withheld, the only 
resource of lovers against the flinty hearts of 
parents or guardians is by petition to the lord 
chancellor, who may, if he please, interpose his 
judicial authority in favour of their union. 

Marriages are void if solemnised in a wrong 
name. They are also void where there is a 
prior eristing mairiage, and in caee of loniM^ 
or incapacity, or d xeiaticmdhip within the 
prohibit^ d^rees. 

Proof of a marriage is by the eridenoe d a 
party who was present at the celebration ; or 
by production of the parish raster, and show- 
ing the identity of the parties. 

Marriage is voidable by legal proceeding, 
where su^ marriage has been contracted under 
a canonical impediment, such as bodily inca- 
pacity of either of the parties. Marriages 
solemnised by force are also voidable, and such 
as are contracted in error under certain cir- 
cumstances. A voidable marrif^e is g<x>d to 
all intents nntil rendered void a sentence 
of the court. 

Other matrimonial cause® are — 1. Jpetitation 
of marriage. When party g^ve® ismt or re- 
ports that he or she is legriW married tpanother, 
the person injured Obtain a decree con- 
demning the cpfcber to meme, with the costs of 
the proceedii^; and. unless the defendant proves 
marriage, rilmsec is erdoin®d, which is the only 
remedy xoalrimonial court can give. 
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The Ecclesiastical Cc^ts had xtntil 1857 tE 
cognisance lof matvimonial oau&es. But in 
that year, hy the Act 20 & 21 Viet, c. 85, their 
jurisdiction in this respect was entirely abro- 
gated, except for the purpose of granting 
marriage licenses: and was transferred to a 
now Court of Record, entitled the Court for 
Divorce and Matrimonial Causes. At the same 
time very important changes in the law itself, 
as regards these proceedings, were effected. 

The powers of this court now extend to— 

1. Decrees establishing the nnlKty of mar- 
riages contracted under legal impediment. 

2. In suits of jactitation of marriage : that 
is, where one party falsely asserts that he or 
she is married to the other. 

3. Sentences of judicial separation: which 
have the effect of what under the former law 
was termed a divorce a mensd tt ihorox and 
may be obtained by either party on the ground 
of adultery, or cruelty, or desertion without 
cause for two years. 

4. Dissolution of marriage : which may be 

obtained on the suit of the husband for the 
wife’s adultery, and on the suit of the wife for 
adulteiy and cruelty, or adultery with incest or 
certain other aggravations. Until 1857 divorce 
a vinculo had been legally unknown in England, 
as it is in countries governed by the maxims 
of the canon law, and could only he obtained 
throng the medium of a special Act of Parlia- 
ment. In that year, by the Act 20 21 Viet, 

e. 86, it was for the first time rendered gene- 
na% lawful. At the same time, the old action 
ff)r damages fbr isHmmed emvetsoMm was abo- 

but^husbandmajs^ claim damages 
adulteiter, either (n his petition for di- 
VOToeor s^aration, or by a distinct proceeding. 

5. A suit for restitution of conjugal rights is 
to compel mutual cohabitation. It is doubt- 
ful whether any deed of separation, or anything 
short of a sentence by the court, can bar the 
complainant of his or her right to promote this 
suit ; but cruelty or adultery may be pleaded 
in reply, as constituting lawful grounds for 
separation. 

6. Alimony is that legal proportion of the 
husband’s estate which, by the decree of the 
ecclesiastical court, is allotted to the wife for 
her maintenance during the pendency of a suit , 
between them ; or after a sentence of divorce 
d mensA et thoro by reason of the cruelty or 
adultery of the husband, the permanent fd- 
lowance to be paid to the wife during their 
separation. The quantum of alimony is de- 
cided by the court on consideration of the whole 
circumstances of the case; e.g. a third or a 
moiety of the husband’s property. 

Marnage^ its Effect on Ero^&rty. — The con- 
sideration of the legal effect produced by 
marriage on the property of the parties con- 
tracting it divides itself into — 

The law of husband and wife: 1. As it re- 
spects property acquired by either before or 
after n^^rriage. 

\ 2. As its dispositions are affected by sepa- 
ration or diyoice. 


As to real property. If the wife is 
seised of lands or tenements in an estate of 
inheritance, and dies haying had issue born 
living, the husband is entitled to the lands or 
tenements for his life, being tenant, as it is 
termed, by the curtesy of England ; and tliis, 
whether the lands be held by a legal or equitable 
title. 

Dower is now, since the statute 3 & 4‘Wm. IV. 
c. 105, the wife’s right to one third part, for 
life, of all estates of inheritance which her 
husband dies solely entitled to in possession. It 
formerly attached to all estates of inheritance 
of which he was at any time possessed, so that 
he could not defeat her title by alienation, but 
to legal estates only. Since the 1st January, 
1834, the period at which the above-mentioned 
Act came into operation, equitable estates are 
also subject to it. It has long been customaijjr 
to bar this right to dower by various compli- 
cated processes, which the law has permitted 
to defeat the wife’s claim ; and especially by 
settlements before marriage, giving a jointure 
or provision in lieu of dower. It may now be 
barred by the husband’s alienation in his life- 
time ; or by his will ; or by a declaration in the 
deed of conveyance of the land to the husband. 
Anciently Sufeme covert could only alienate real 
property by the public solemnity of Q,jine ; but 
now she may do this by a deed executed after 
her examination by commissioners, to show 
that no control is exercised by che husband. 

As to personalty : all the •p&rsonal property 
to which a woman is entitled vests in her 
husband by marriage. Her chattels real^ that 
is, leasehold property for a term of years, 
will revert to her if she survive him; and 
although the husband may alienate them in 
his lifetime, he cannot dispose of them by 
wiR But should he survive her, they are 
his absolutely. Her chattels personal — money 
and goods — are his without restriction, to give 
or bequeath as he pleases even in her lifetime. 
Her choses in action (that is, property of which 
there is no immediate occupation, as debts due 
to her, money in the funds, &c.) are the hus- 
band's property conditionally \ that is, if he 
reduce them into possession by exercising his 
rights over them during her life. If not, they 
survive to her absolutely; and should she die 
first, he only takes them as her administrator, 
which he is by right. Any property, however, 
whether real or personal, may be given to a 
woman for her separate use, which will ex- 
clude the husband’s right, and she may be 
restrained from alienating the property during 
coverture. 

If the husband die intestate, the wife is en- 
titled to half his personal property if there be 
no issue, and to one-third if there be issue. 

The husband is liable for all his wife’s debts 
and engagements made while unmarried; but 
not for such as she may have contracted during 
a former marriage. But he is relied £mm. 
his liability by her decease ; and if he dfe 
fhe only is responsible. For debts cQ®t®aefeed 
ly fhe wife during marriage the hpsba^ad is not. 


m 



MARRIAGE 


liable xinless they have been contracted with 
his consent^, express or implied ; and this rni" 
plied assent gives rise, as may well be supposed, 
to numberless questions in courts of law. 

As to the acts of husband and wife before 
marriage. Since 1837 (1 Viet. c. 26), ‘ Every 
will made by a man or woman is revoked by 
his or her subsequent marriage,’ except in 
certain peculiar cases where made under a 
power of appointment. 

Marriage settlements are contrivances to 
modify the effects which would be produced by 
the mere act of law on the rights of the respec- 
tive parties; and also to insure a provision for 
issue. It is usual to vest the property of both 
parties in trustees ; generally for the benefit of 
the husband during their joint lives, then for 
the benefit of the survivor, after his or her death 
for the benefit of the children, in such propor- 
tions as the nature of the property or circum- 
stances of the family may dictate. But it is usual 
to give authority to the parents by means of a 
^oiver to vary the children’s relative proportions. 
A jointure, although, in the strict sense of the 
word, a joint estate to husband and wife, is 
in practice nsnally a rent charge to the wife, 
secured on land, to take effect immediately on 
the husband’s death, and to secure a competent 
pa?ovision for her during her life at least ; it is 
usually provided by settlement, and bars dower. 
Pin-money is an annual income settled before 
marriage by the husband on the intended wife 
for her personal expenses. 

But in other eases, and especially when the 
casualties of a trade render it desirable to 
secure a certain protection, it is very common 
to give the first life interest in the settled 
property, or part of it, to the wife for her 
separate and inalienable use, free from the 
debts or control of the husband. Where be- 
quests are made to a married woman for her 
separate use, and no trustees are named to pro- 
tect them, a court of equity will consider her 
husband a trustee for her. She may sue him, 
or any other person, in those courts, in respect 
of such property. Her savings out of it are 
likewise hers in separate right. 

A married woman has also a claim, in a court 
of equity, to a provision out of her own property 
in several cases, especially where the husband 
deserts or ill-treats her, or where, being a ward 
of chancery, she is clandestinely married ; and 
recent legislation has given her in many in- 
stances a more summary remedy in such eases. 
A husband is not held liable for debts contracted 
by his wife, even for necessaries, if he have 
turned her out of doors for adultery ; or if, after 
being turned out, she commit adultery ; or if 
she depart from Mm without his consent ; or if 
she elope with an adulterer ; or if the husband 
and wife separate by mutual agreement^ in cases 
where the wife has separate means, or is pro- 
vided for by separate maintenance. As to the 
effect of divorce or separation on property : the 
sentence of a court pronouncing a marriage 
void ab initio destroys the husband’s rights 
over the property of the wife. And dower is 


lost if the wife elopes and lives in adulteiy, 
or is attainted of treason or felony. Under the 
Mcent Acts of Parliament reg;ulating divorce, 
the court has large power, both in cases of di- 
vorce A vinculo and of judicial separation, to 
make such orders respecting the property of 
the parties, even though in settlement, as may 
be thought expedient for the benefit of the 
children and of the parties themselves. On 
judicial separation obtained by a wife on ac- 
count of the misconduct of the husband, she 
is entitled to alimoftiy out of the husband’s 
property [see above], 

lastly, as to criminal law : bigamy, or poly- 
gamy, is a felonious offence, punishable by penal 
servitude; and is now (since the statute 9 Geo. 
IV. c. 31) equally punishable, although the 
second marriage took place out of the juris- 
diction of English law. 

A wife committing any felony, except murder 
or manslaughter, in company with her husband, 
is not responsible for the offence ; but she is 
indictable for high treason so committed. 

Absence of Hmband or Wife for a period of 
seven years is allowed by 24 & 25 Viet c. 100, 
s. 57, as an exemption from the penal conse- 
quences of bigamy. 

AKarrlage, X»aw ForeUm* By the law 

of Scotland marriages merely contracted by 
declaration, acknowledgement, or before wit- 
nesses, are held valid. By that of Prance, and 
all countries in which Prench jurisprudence is 
established, marriage is a civil contract only, 
regulated by articles 144 and following of the 
Code Civil. It cannot be contracted by a male 
before eighteen, or by a female before fifteen. The 
consent of the father and mother (if dissentient, 
the father overruling) is required until twenty- 
five and twenty-one respectively; and until 
thirty and twenty-five this consent must still 
he applied for, Mbhough marriage celebrated 
without it is not void. Marriages within pro- 
hibited degrees are absolutely null* But mar- 
riages in other rewspeets conttary to the law are 
annullable on application of the proper parties. 

Dissolution of marriage can only arise by 
death, natural or civil, that is by way of legal 
punishment. Divorce is altogether illegal, 
having been introduced into the law only in 
1792, and expunged from it in 1816. 

In the United States of America, marriage is 
likewise a civil contract only, but it is regulated 
by the laws of each state respectively. 

The question of the validity in one country of 
marriages good according to the laws of another, 
is one of the most complicated, it may be added, 
one of the most unsettled, which remains in 
international jurisprudence. If married citizens 
of one country transfer their domicile to an- 
other, their marriages are, of course, valid in the 
country of their adoption, whether in accord- 
ance or not with the law thereof. But when the 
citizens of one country marry in another country, 
questions of great difficulty, and which, as has 
^en said, no general agreement of jurisprudence 
bits settl^ are apt to arise ; and these are still 
further complicated when the parties contracting 
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marriage are of different nationalities. As a 
general rule, marriage, like other contracts, is 
to be judged of b 5 [ the lex loci. Consequently 
two English subjects marrying in France, 
according to the formalities of French law, 
contract a marriage valid in England. On this 
principle, the so-called Gretna Green marriages 
by English persona in Scotland were valid until 
cheeked by Act of Parliament in 1866. But, 
in the language of Mr. Story, ‘the most 
prominent, if not the only known, exceptions 
to this rule are those involving polygamy and 
incest ; those positively prohibited by the public 
law of a country from motives of policy ; and 
those celebrated in foreign countries by subjects 
entitling themselves under special circumstances 
to the benefit of the law of their own country.’ 
(0^^ the Conflict of Laws^ ch. v.) On this 
principle it has been recently decided, though 
not without considerable question, that a mar- 
riage by an Englishman with his deceased 
wife’s sister, contracted in Germany, where such 
marriage is lawful, is invalid here. French 
jurisprudence, it may be added, appears to be 
more jealous of the maintenance of its own 
special marriage law in the case of marriages 
contracted by Frenchmen in foreign countries, 
than is oar own. 

IMIarrow, Vegetable. A variety of Cu- 
cu-rbita ovfera, cultivated for the sake of its 
fruits, which in the young state form a delicate 
esculent. 

SKEairruMuxn. Th e genus of Labiate plants 
which includes the BCorehound, an erect branch- 
ing greyish-lookingherb, with roundish wrinkled 
leaves, and. whitish flowers crowded in the 
axils. It is found wild in this country, as well 
as t^oughout Northern Asia and Europe, and 
has bitter tonic properties. It is a favourite 
domestic remedy in chest complaints. 

IMEars (Lat.). In the Solar System, one of 
the old planets, and the fourth in the order of 
distance from the sun. The mean distance of 
Mars from the sun is 1-5236923, the mean 
distance of the earth from the sun being 1: 
it is, consequently, about 142,000,000 miles 
distant from the sun. Mars performs his mean 
sidereal revolution in 686-979 mean solar days, 
and his synodical revolution (that is, his re- 
turn to the same position in respect of the 
eartli and sun) in 779-82 days. His orbit at 
the beginning of the present century was in- 
clined to the ecliptic in an angle of 1° 51' 6"j 
and its eccentricity is -093311. His apparent 
diameter varies from 3*6" at his greatest, to 
18-28" at his least, distance from the earth. 
At his mean distance the apparent diameter is 
’6-29". The diameter of the planet (in which 
the ehipticity is extremely small) is 4,113 mUea. 
I^rs has a rotation about his axis which is 
p^^fhrmed in 24 h, 89 m. 22*62 sec., according 
latest researches. The inclination of 
to the ediptie is 28® 51' ; the longitude 
the planet being 349° 1'. 

“ , of the position of Mara in 

eccentric orbit, he is some- 
times- is that it is possible by means 
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of powerful instruments to scrutinise his surface 
rather closely ; and it is not too much to say 
that at the present time materials exist for the 
construction of a map of the equatorial and 
southern parts of the planet, which shall show 
the position and outlines of the continents and 
seas with some degree of accuracy. As tho 
north pole of the planet is tipped away from us 
when most favourable oppositions occur, so much 
cannot be said for the northern hemisphere. 

To the other points of interest furnished by 
the planet must be added that of resemblance 
to our earth. That it has land and water, 
winter snows, summer thaws, and wind-borne 
douds, has now been placed beyond all doubt, 
and it has been shown that its extreme tem- 
peratures are probably not far different from 
our own. The water shows itself in the telescope 
by a greenish tint, while sometimes the land 
appears red, and on this account it was once 
supposed that something like a red sandstone 
formation had a large developementin our sister 
planet but close observation in 1862 led one 
of the observers to surmise that this red colour 
might be due to the absorption of the planet’s 
atmosphere. This suggestion has since been 
confirmed by means of spectrum analysis. The 
dazzling brilliancy of the polaar snows (which 
are not always concentric to the pole of rota- 
tion) when observed near the limb of the 
planet is such that by an effect of irradiation 
they appear to project beyond it. The rate at 
which the snow melts is sometimes extremely 
rapid, and as a result the snow is reduced 
at a period equivalent to our July to an ex- 
tremely small patch lying very near the pole. 
Some recently published Sawings of the planet 
by Lord Eosse and another observer will be 
found in the last volume of the Memoirs of 
the Eoyal Astronomical Society. 

nxaxs or laavors. An ancient Latin 
god, early identified with the Greek Ar^s, but 
essentially distinct in conception from the idea 
of that god. [Aitss.] The Sabine and Oseanform 
of the word was Mamers, and Mars itself is 
contracted from Mavors or Mavers. At Home 
he was honoured as the progenitor of Eomulus, 
the founder of the city, of which he was held 
to be the protector; and in his honour the 
Latin husbandmen used to offer up a sacrMcc, 
QsXlQ^suovetamilia. [Lxtstbatio.] The priests 
of Mars were called smU, and to their care was 
intosted the sacred shield {anoile) which was 
said to have fallen from heaven during the 
reign of Numa. [Saxii ; Ancilb.] 

Marselllaige Kymu. The origin of this 
song, which has played so important a part in 
the revolutions not only of France but of other 
continental states, was long involved in ob- 
scurity ; but there seems to be now little doubt 
that both the words and music were the pro- 
duction of Eouget de Lille, a French officer of 
engineers, who was quartered at Strasburg in 
the year 1792, when Marshal Luckner com- 
manded the army, at that time entirdy 
posed of young conscripts. According to a 
stojy which seems well authenticated, they 
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were first produced in society by tbo author 
at the house of Baron Dietrich, in that city, 
in April of that year, as the Chant da Ckpart 
de V Armh du Rhin. It is, however, necessary 
to add, that a claim for the music has been 
adTanced, and pretty strongly supported, on 
the part of the G-ermans: on the supposition 
that it is borrowed jErom the Credo of a rn naa 
composed by Holzmann. 

Ilie song is said to have been styled the 
Marseillaise Hymn from a body of troops, on 
their march firom Marseilles, having entered 
Paris plajnng that tune at a time when it was 
little Imown in the capital See the subject 
fully discussed for the last time, in an article 
contributed by M. A. Rouget de lisle to the 
French journal Ww^fim^d^^zrsforSept. 20, 1864. 

IKEarsb (Old Eng. mareis, Fr. marais, 
Lat. mare, a sea or pool). The name given 
by geographers to districts maintained in a 
state of moisture by the waters of a river, or 
of springs which cannot find an easy vent; 
the drainage of some of these marshes, such 
as the Harlem Meer, the Whittlesea Mere, 
&e. constitute the greatest triumphs of modem 
engineering. 

MAnsg. A flat surface, the soil of which is 
so far saturated with water throughout the 
year as to be unfit for culture by the s^e or 
plough; but not so much as to prevent it from 
producing coarse grasses, and other kinds of 
herbage. Marshes are generally situated in 
bottoms, where they are kept moist by the 
water which descends from the surrounding 
lands ; or along the banks of rivers or laJces, 
where their humidity arises from their being 
nearly on the same level with the adjoining 
water. Where a marsh is situated so as to be 
occasionally overflowed by the sea, or by a 
river up which the tide flows, it is called a 
salt marsh; and the herbage produced by such 
lands is found highly conducive to the health 
of animals which pasture on them for a certain 
portion of the year, from the alterative efifect 
of its saline properties. 

BKansIi Oaik ' Rire-damp^ light carhuretted 
hydrogen^ or hydride of methyL This gas is 
evolved in lajge quantities from the seams in 
coal-mines, and is also one of the gaseous 
exhalations from marshes and stagnant pools. 
It is always present in coal-gas, mixed how- 
ever with other gases. It can be prepared 
artificially either % bringing sine methyl into 
contact with water, or by heating a mixture of 
2 parts of acetate of soda, 2 of caustic potash, 
and 3 of powdered quicklime. It is inodorous 
and tasteless, and its feebly luminous fiAme 
deprives it of all value as an illuminating 
agent. This gas is a com]Mund of 2 atoms 
of carbon and 4 of hydrc^n 

Marali IMBiasma. The infectious vapour 
which rises from certain marshes and marshy 
soils, and which tends to produce intermittent 
and remittent fevers. 

MCarsli’a Apparatus. An apparatus for 
the detection of arsenic. When a jet of pure 
hydrogen gas is inflamed, and a surface of 
409 
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white porcelain held in the flame, there is no 
metallic deposit ; but if the hydrogen contains 
a trace of arsenic, a steel-grey deposit of 
metallic arsenic is observed surrounded by a 
black ring of the suboxide. This test was first 
suggested in 1836 by Mr. Marsh of Woolwich, 
who at the same time described a convenient 
apparatus for the pu^se. Antimony ma;y be 
similarly detected. The requisite precautions 
in the use of this apparatus are fully detailed 
by Dr. Taylor in his Treatise on, Roisons^ chap, 
xxiii. 

MCarsbal (Low Lit. marescalcus, Oer. 
marschall, from Old Ger. rniilire, a Iwrse, and 
sehalk, a sermnt). A title of honour in many 
European countries, applied to various dignities 
and high offices. The title of Marshal of 
England is now hereditary in the family of 
the dukes of Norfolk. William Fitz-Osborn 
and Roger do Montgomery are said to have 
been marshals to William the Conqueror: 
their successors for some time are not accu- 
rately known; but the office was held in 
1138, in fee, by the family of Clare, and 
thence descended to the earls of Pembroke, 
and thence to Roger de Bigod, earl of Nor- 
folk, who surrendered it to Edward 1. After 
being granted for life, and during pleasure, 
to several successive marshals, the dignity, 
with the title of Earl Marshal, was given 
to Mowbray, afterwards duke of Norfolk; in 
whose family the dignity subsisted until it 
reverted to the crown in the reign of Edward 
IV, Richard III. granted it to his favourite, 
Howard, duke of Norfolk ; after whose death 
and attainder it passed tl^ough many hands, 
but was by Charles I. granted for life to his 
descendant, Thomas Howard, earl of Arundel ; 
and finally his grandson, Henry Howard, earl 
of Norwich, was constituted hereditary earl 
marshal of England in 1072, with remainderr 
to the issue male of the earl of Arundel afore- 
said ; in which latter line it now subsists. The 
earl marshal is eighth in rank among the great 
officers of state in England. He has the same 
jurisdiction over the court of chivalry which 
was formerly exerensed by the constable and 
marshal jointly. 

Maeshai.. In Military affairs, an officer of 
very high rank in the armies of great powers. 
The history of the title is a little complicated. 
The commander of the French forces is for 
the first time styled marshal of France under 
Philip Augustus. The Estates of Blois under 
Henry HI. fixed the number of Mjpshals of 
France at four. Louis XTV. raised it at one 
time to twenty. Napoleon styled them * Mar- 
shals of the Empire.* In 1839 the number of 
Marshals of France was fixed at six in time of 
peace, twelve in time of war. 

But the field marshal^ or markhed de camp, 
at one time, it is thought, superior in rank to 
the nmrshed o/FVa«cs, became early in French 
military history his subordinate. Markhal de, 
camp became synonymous with aide-markhal, 
an inferior fcmctionaiy, chafed with commis- 
sariat and encampment duties, and is now tide 
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title of an officer below the rank of lientenant- 
generaL 

In demaany, the title field ^mafshal was 
borrowed originally from France, and instead 
of sinking in dignity, has gradually risen. In 
the Thirty Tears' war the commander of an 
array was styled general^ the field marshal an- 
swering to the quartemmsUT’-general of modern 
armii'S. In the last century the office of field 
marshal attained its present dignity, next to that 
of a commander-in-enief, and has been adopted 
in this sense from German usage by other mili- 
tary nations, ourselves among the number. 

IMKarslial of King's Kousebold or 
KnifTbt xy^Carsbal. An officer whose business 
is said to be to hear and determine pleas of the 
crown, and suits between persona of the king’s 
household and others within the verge. The 
marshal of the Queen’s Bendi has the custody 
of the Queen’s Bench prison in Southwark. 

XOarslisailag'. In Heraldr;^, the anrange- 
menfc and distribution of coats in a shield so 
us to denote the several matches and alliances 
of the family. [BnAZONjaY."! 

Marsbalsea. In Law, the court or seat of a 
marshal. The King’s Bench prison, in Southwark, 
was so called because the marshal of the king’s 
house was wont to sit there, or to keep his 
prison. The Marshalsea, or ll^zght Marshal's 
Court, commonly called the Palace Court, was 
creat^ hy Charles I. ; and had lurisdiction of 
personal actions within a circuit of twelve miles 
round Wbitehall; but it was abolished in 1849. 

(after count L. F. Marsigli, 
founds Academy of Sdences, Bologna). 
The. Marmhaoem form a natural order of 
pswudo-farns, corasistiug of a few aquatic gene:^ 
the chief of wbdeh is Marsika^ known by its 
creeping rMssome, and erect long-stalked leaves 
having two pairs of leaflets disposed in a cross. 
The spores grow on receptacles which often 
spring from the rhizome. The Nardoo of the 
Australian continent is M. mmrojgua. 

mCarsupials (Lat. marsupium, Gr. ftdpav- 
VOS, a pouch). ' An order of Implacental Mam- 
miferoua quadrupeds, of which the females have 
a portion of the abdominal integument folded 
inwards, forming either a depression containing 
the mammte, or a pouch serving also as a tem- 
porary abode for the young ; and the males have 
a correspesnditog portion of the abdominal inte- ' 
gument extendi outwards, foimiim a scrotum or | 
pedunculate ba|: for the testes. In both sexes, 
■with one exception, two supplemental^ trochlear 
bones are developed in the internal pillars of the 
abdominal rings, and are articulate to the an- 
terior part of the brim of the pelvis, around which 
bones plays the muscle supporting and com- 
pressing the testes in the mde, and the mam- 
mary ^ands in the feinale : the trochlear os- 
sicles, Jfirom their connection by means of these 
muscles with the pouehj are called marsvmaL ■ 
The angle of the lower jaw in marsupids is 
mote or less inverted- ' 

quadrupeds associated together by the , 

common external and osteological characters 
above defined so far resemble the oviparous ’ 
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animals that a placenta is not organised, and 
the chorion of the foetus contracts no adhesion 
with the parietes of the uterus. The feetus is 
prematurely born after a gestation of only 
thiriy-eight days, in the great kangaroo, in 
which it does not exceed an inch in length. 
It is then received into the pouch, and adheres 
to the nipple for many mouths before it quits 
the pouch. The generative organs themselves, 
both male and female, offer several striking 
peculiarities common to all the Marsupials, and 
by which they differ from the ordinary Mam- 
malia. Cuvier accordingly, in 1816, separated 
the marsupial from the other unguiculate qua- 
drupeds, to form a distinct group, which he 
describes as forming with the Mouotremes a 
small collateral chain ; all the genera of which, 
while they are connected together by the pecu- 
liarities of the generative system, at the same 
time correspond in their dentition and diet, 
some to thie Carnivora, others to the Rodentia, 
and a third tribe to the Edentata. M. de 
BlainviUe, in the Tables of the Animal Kjug- 
dom which he published in the same year, 
1816, constituted a distinct sub-class of Cuvier’s 
‘small collateral chain' of mammals, and gave 
to the subclass the name of Lidelphes, in anti- 
thesis to that of Monoddphes, by which he dis- 
tinguished the Placental Mammalia. 

Many acute and sound-thinking naturalists 
refiised their assent to these views, which, as 
they were supported by a knowledge of the con- 
formity of organisation of only the generative 
system in the Marsupials, were unquestionably 
defective in the evidence essential to enforce 
conviction. The best arguments for returning 
to the older views of classification, and for dis- 
tributing the marsupial genera, according to 
the afl^ities indicated by their dental and lo- 
comotive systems, among the different orders 
of the Placental Mammalia, were advanced by 
Mr. Bennett, the accomplished author of The 
Gardens and Menagerie of the Zoological 
Society delineated (vol. i. p. 266) ; and these 
have been repeated with approbation, and 
adopted by later classifleators, as Mr. Swainson. 

The discovery of the true affinities of the 
Marsupialia comd only flow from an insight 
into their whole organisation ; and the question 
which Mr. Bennett proposes, with reference to 
the genus Phascolomys, ‘ What is there of im- 
po^nce in the structure of the wombat, except 
this solitary character of the marsupium, to 
separate it firom the Rodent order ? ’ — a ques- 
tion which he might, in 1831, have asked with 
equal force in reference to any other marsupial 
genus — could only be answered satisfactorily by 
the anatomist who had submitted the Marsu- 
pialia in question to a tliorough disseetion. 

^ Although the Marsupials present modifica- 
tions of the dental system corresponding with 
the carnivorous, omnivorous, aud herbivorous 
types, yet they agree with e&ch other, and 
differ from the analogous Placental Mammalia 
m having four instead of three true m#irs, 
i.e. four molars which are not disjd^d and 
succeeded hy others, in the vertical direction. 
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Marsupials never have more than three pre- heart ; viz. the right auricle manifests no trace 
molars. In the locomotive organs it is true that of either (ytsoLis or annidm and re- 
■we see some of the Marsupials having a hinder eeives the two mne^ cam superiores by two 
thumhj like the Placental Quadrumana ; others separate inlets. This generalisation is, liow- 
are digitigrade, with faleulate claws, like the ever, less uj^ent in the present question than 
Placental Ferae ; a third, as the wombat, has the preceding, because the modification as re- 
the feet adapted for burrowing ; a fourth, like gards tiae separate entry of the superior vena 
the Cheironectes, is aquatic, and has webbed cava obtains in a few placental spedes, as tho 
feet ; yet all these Marsupials agree with each elephant and certain Rodents ; hut as the first 
other in having a rotatory movement of the cited cardiac character is common and peculiar 
hind foot, analogous to the pronation and su- to the Marsupial Mammalia, and as the second, 
pination, which, in the placental quadrupeds, while it is universal in the Marsupials, occurs 
are limited, when enjoyed at all, to the fore only as an exceptional condition in the placental 
feet ; and they manifest, moreover, a peculiar series, the arguments which they afford to tho 
modification of the muscles of the hind leg and unity of the marsupial group cannot be over- 
foot, in relation to these rotatory movements, looked in a philosophical consideration of the 
In those Marsupials, as the kangaroos, potoroos, affinities of the Mammalia, 
and perameles, in which the offices of support With respect to the nervous system, it has 
and locomotion are devolved exclusively or been shown that, in the structure of the brain, 
in great part upon the hind legs, these are the Marsupialia as well as the Monotremata 
strengthened at the expense of the loss of the exhibit a close correspondence with the Ovipara 
rotatory movements of the feet ; but in the in the nidimental state of the corpus callosum ; 
enormous developement of the two outer toes, the difference which the most closely analogous 
and the conversion of the two inner ones into placental species offer in this respect is broadly 
unguiculate appendages, useful only in cleansing marked. (Owen * On the Brain of the Marsupi^ 
the fur, these Marsupials differ from all Pla- Animals,’ PM. Trans, 1837, p. 89, ph vi) 
centals, whilst the same peculiar condition of These coincidences in the Marsupialia of 
the toes may be traced through the Pedimanous important organic modifications of the dental, 
group of Marsupials. Thus the locomotive locomotive, vascular, cerebral, and reproductive 
organs, notwithstanding their adaptation to systems, establish the fact that they constitute 
different lands of progression, testify to the a natural group, inferior on the whole in or- 
unily of the marsupial group in the two remark- ganisatiou to.tae Placental Mammalia. 
able peculiarities of structure above cited. The follow'’ ng is a tabular view of the suh- 

The vascular system gives evidence to the ordinate divisions of the Marsupialia regarded 
same effect. All the Marsupials present the as an order of the Lyencephalous or Implacen- 
following peculiarities in the structure of the tal subclass of Mammalia : — 


Tribe* 

Sabcophaga. 


Three Muds of teeth; canines long in both jaws; a) 
simple stomach; ne irUeii^um emetm, / ■ 

iBxtiDot tramdtional forms 

Bstomophaoa. 

Three kinds of teeth in both jaws; a simple stomach; I 
a moderately long ifOestinum cobcum, i 

Saltatoria . 


Thylacoleo . . ) 
Flagiaidax . . {•Fossil. 
ISCicrolestes • « ) 
(Thylacinns. 

•j I>asyQru5* 
iPhasoc^a 
fPlausoolaiheriumlj 
■{ Amphithfflclmn? fFosEdh 
(Tiiconcdom . j 


/ eshoeropus, 

\ Pmrameles. 
X>idelphys. 

G^lethylax . 
Perathedum 


( Didelphys. 
i Chdroneotes. 


Anterior incisors large and long to, both jaws; canines 
inconstant ; stomaohsimple, or with a specui gland ; |- PhalangisHda • 
a very long intestimtm coectm. J 

PoapBAOA. , . 

Anterior incisors large and long in both jaws; canines 1 

present in the upper jaw only, or wanting ; a com- j- Macrofomdee • 
plex stomach; a long ) 

BHlZOPttAGA. 

Two Bcalpriform incisors in both jaws; no canln®;] 

stomach with a special gland ; idiort, wide, V Phascoiommm , 

^th a vermiform appendage. / 
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4 Psendocheirtis. 
VTapoa. 

( Petauri^ 
Belidia. 
Anrobata, 


f Hypslpxymnus. 
1 Hacropns. 
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With the exception of one genus, Didel'pht/s, 
■which is American, and another genus, Cuscus^ 
which is Malayan, ah the known existing Man* 
supials helong to Australia, Tasmania, and New 
Guinea. 

Martello Towera. The name given to 
the circular buildings of maso^ erected 
along different parts of the British coasts 
at the commencement of the present century, 
as a defence against the meditated invasion 
of Napoleon. The name is usually supposed 
to be derived from a fort in . Mortella 
(Myrtle) Bay, Corsica, which, after a deter- 
mined resistance, was at last captured by 
the British in 1794. These towers are pro- 
vided with vaulted roofs, and consist of two 
6tories™-the lower for the reception of stores; 
the upper, which is shell-proof, for the case- 
ment of troops; and the wall of the building 
terminates in a parapet, extended to secure the 
men in working the guns. These are mounted 
on traversing platforms, so as to be fired in any 
direction. In many places of England these 
towers were dismantled, but lately several of 
them have received a new and more powerful 
armament. 

Marten (Lat raartes). A genus of di- 
gitigrade carnivorous Mammalia, of which the 
common and pine martens (A/1 foina and aim- 
turn) and the sable (Af. sibelHna) form well- 
known examples; their fur is an important 
article of commerce in the Russian empire. 

Martial ISthlops. An old Pharmaceutical 
nam^ of black oxide of iron. 

* MStpr^ial 3Ete«nllui« Metallic antimony, 
obtain by decomposing sulphide of antimony 
by means of iron. 

Martliu [Himnsmo.J 

Martinis Sltella. In Artillery, cast-iron 
spherical shells, lined with a coating of loam 
and cow-hair, tod filled with molten iron. 
Upon the shell striking a vessel, it is broken 
by the impact of the molten metal 

Martinet. A cant phrase for a severe 
military disciplinarian ; probably derived from 
a certain Colonel Martinol^ who served in the 
French army under Louis XIY., who was the 
inventor of a peculiar whip, called by his name, 
for the purpose of military punishment. 

Martinet. The name of one of the engines 
of war of the middle &ges, probably very simi l ar 
to the trebuchet. 

Martingale. In Naval affairs, a rope 
leading downwards from the jib-boom end, to 
keep the jib-boom down against the force of 
the sail and stay. 

In the Manege, the term Tnartingale is 
applied to a thong of leather fastened at the 
end of the girths under the belly of a horse, 
and at the other end to the musrol, passing 
between the legs to keep him from rearing. 

Martlte. A variety of peroxide of iron, 
found in iron-black octahedrm crystals on the. 
Puy-de-I>6me in Auvergne. 

Martlet. In Heraldry, a fanciful bird, 
shaped }£ked a martin or swallow, but depicted 
with short tufts c«f feathera in the place of legs, i 
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It is the diff'erence or distinction of a fourth 
son. 

Martnets. Small ropes attached to tho 
leeches of sails to facilitate furling. 

Martyr (Gr. /Jidprvs, fidprvpos, wiiness). 
"Wben the members of tho Christian church 
were subjected to persecution under the Roman 
emperors, the persons accused were questioned 
as to their belief ; and, in -ondergoing punish- 
ments and death, were said to bear witness 
(fiaprvpia) of their Master before the world. 
A distinction was also made between those 
who, as boldly asserting their belief, yet not 
being •visited -vrith extreme punishment, were 
called confessors, and those who by suffering 
death were said to obtain the crown of mar- 
tyrdom; and thus the term martyr, in its 
ordinary signification, denotes a person who 
suffers death or persecution on account of his 
belief. 

Martyrology (Gr. fidprvs, and Xefyos). The 
name given to that department of ecclesiastical 
history which relates to the acts and death of 
martyrs. It also signifies a calendar or register 
kept in religious houses, wherein were inserted 
the names and donations of their benefactors, 
and the days of their death. As specimens of 
this species of works, we may mention the 
celebrated Martyrology of Eusebius, now lost ,* 
and Fox’s Book of Martyrs, the record of the 
sufferings of the English reformers. Many of 
the accounts in the early martyrologies are 
purely fabulous. (Ruinart’s Acta Martyrum ; 
Baronii, Mwriyrologium Bonrnmm ; and Mid- 
dleton’s Free Inquiry.) G-allomus, Be Banc- 
torwm Martyrum Crudatihus, 1598, and sub- 
sequent editions, is a book which has had great 
popularity on the Continent. 

Masca^tn. A native hydrous sulphate 
of ammonia, found in the fissures of the lavas 
of Etna, V esuvius, and the Lipari Isles. Named 
after its discoverer, Professor Mascagni. 

Mascle. In Heraldry, a bearing in the 
form of a lozenge perforated ; supposed to re- 
present the meshes of a net. 

Masked Battery. In Artillery, a battery 
concealed from the enemy’s view. 

Masonry (Fr. ma 9 onnerie). The science 
of combining and joining stones for the forma- 
tion of walls, and other parts, in the construc- 
tion of buildings. The science when applied 
to the construction of domes, groins, and circular 
arches, is difSeult and complicated, depending 
upon a thorough knowledge of descriptive geo- 
metry. Hence the explanation" of the various 
methods of obtaining the requisite lines for the 
artificer would require an amoxmt of space and 
a number of diagrams that cannot here be de- 
voted to the subject ; but the reader who may 
desire to become acquamted "with this branch 
of the^ subject is referred to Bondelet, TraiU 
TMorique et PrflUque de VArt de BdUr (Paris 
1829 and 1830, 4to.). Vitruvius mentions 
several kinds of masonry among the ancients, 
which were distinguished from each other by 
the different methods of arranging the stones. 
The principal are : 1. The retic^tum, which 
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arranged in diagonal courses, like the meslies 
of a net ; "whence its name. 2. The ineex^tum, 
wherein the rising courses are so laid, "without 
any certain sizes of the stones, as that tho 
vertical joint above always falls over the 
middle of the joint below ; the appearance 
of this work is not so pleasing as that of 
the first, but the work itself is stronger. 3. 
The isodomimi, in which all the courses are 
of equal height, as its name imports. 4. 
The pseudisodomum, which received its name 
from the courses being unequal in height. 6. 
The emplectvm, in which the faces of the work 
were wrought, and the centre of the wall i^led 
up "with rubble work, in which species of ma- 
sonry the Greeks employed diatonic or bond 
stones, running in one piece through the thick- 
ness of the wall to tie it together. The first 
principles to be attended to in building stone 
walls are, that the vertical joints in any course 
should not fall over the vertical joints of the 
course immediately below it ; and that where 
the thickness of the wall consists of two or more 
pieces of stone, bond stones, or blocks which 
run through the whole wall transversally, if 
possible in one piece, should be introduced as 
frequently as possible for the purpose of bind- 
ing the whole mass together. The dififerent 
species of masonry now in nse may be reduced 
to fi,ve: 1. Bond masonry, lapierte de taiUe, 
wherein the stones of each succeeding counse 
are laid so that the joint that mounts and se- 
parates two stones always falls directly over the 
middle of the stone below. 2. Coursed masonry, 
called by the French masons moUlon mUU, in 
which the rubble masonry is inserted in joints 
whose bond is carefully broken, and which has 
aU the courses of the same height. 3. Bubble 
masonry, known by the French masons as the 
ordinary moUlon masonry, which consists of 
rubble masonry, of small dimensions, laid with- 
out much reference to bond. 4. The masonry 
known on the Continent by the name of 
magonn&rie de Uhage, which consists in the em- 
ployment of large stones also, without regard 
to bond, in the horizontal direction at least. 
5. The masonry of hrichwork, where the bodies 
and projections of stone endose square panels 
or spaces formed of brick. 

XMCasora. A critical work among the Jews, 
containing remarks on the verses, words, letters, 
and vowel-points of the Hebrew text of the 
Bible, As the sacred books were originally 
wtitten ^thout any breaks or divisions into 
chapters or verses or even words, the Jews 
found it necessary to establish a canon to fix 
and ascertain the reading of the Hebrew tost. 
This rule or canon is o^ignated Masora, or 
tradition, in which the verses, letters, words, 
&c. are all numbered; and by this means 
the slightest variations can he detected. The 
Je"wish rabbis who drew up this work are 
styled Masorites. [BramcAii Histobt, &c.] 

Masque or MasH: (a word, of doubtful 
origin). A species of drama, which originated 
from the custom (in processions and other 
solemn occasions) of introducing personages in 
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masks to represent imaginaiy characters. Many 
^f these characters, even in the religious shows 
>f Italy, &c., were of a grotesque description, 
and the performance was often intermixed -with 
dancing and bnflToonery. By d^ees, in Eng- 
land, something of a dramatic character was 
added to these exhibitions. At first, as in the 
well-known progresses of Queen Elizabeth, 
monologues or dialogues in verse were put 
into the mouths of the masked performers; 
and in the reign of James I. they had ripened 
to regular dramatic performances : sometimes, 

} in the Tmpest of Shakspeare, introduced 
)y "way of interlude in regular plays ; at other 
imes acted as separate pieces, with much ma- 
chinery and decoration. Ben Jonson was the 
first, and indeed almost the only, classical 
English writer (with the exception of Milton, 
in me solitary and noble specimen of Comm) 
who devoted much labour and taste to this 
department of the drama. His masques were 
represented at court : the queen of James I., 
and after her tho accomplished Henrietta 
Maria, did not disdain to take part, at least 
as silent dramatis personas, in some of these 
pageants. The taste for them died away in 
tho reign of Charles I. ; and after the inter- 
ruption given to the progress of dramatic art 
and literature by the civil wars^ they were not 
again brought into fashion. 

Masquerade. An amusement practised in 
almost every civilised country of modern times, 
consisting of a ball and other festivilies, in 
whidi only those who are masked or disguised 
can participate. This species of amusement 
had its origin in Italy, where, according to 
Hall’s Chronicle, they had become fashionable 
w) early as in the beginning of the sixteenth 
century. Of its introduction into England, 
Hall thus speaks: ‘ On the date of the Epiphaine, 
at night (x.d. 1512-13), the king (Henry VIII.) 
with eleven others were disguised aiteo: the 
manner of Xtalie, called a maske, a thing not 
seen afore in England ; they were apareled in 
garraentes long and brode, wrought all with 
golde, with visers and cappas of golde; and 
after the banket doen, these maskers (»une in 
"with the six gentlemen disguised in silk’ (in 
all probability the doniino of more recent 
times), ‘ harynge staffs torches, and desired the 
ladies to daunce: some were content; and 
some that knew the fashion of it refused, be- 
cause it was not a thing commonly seen. And 
after thei daunced and commoned together, as 
the fashion of the maskes is, thei toke their 
leave and departed, and so did the queue and 
all the ladies.’ The invention of masquerades 
is ascribed to Granacci, who died in 1543. 

Mass (Low Lat. missa). The name by 
which Boman Catholics designate the cele- 
bration of tho Lord’s Supper after the forms of 
the Boman church. The term is commonly de- 
rived from the phrase, * Ite, missa est coneio ’ 
(L 0 . Go, the assembly is dissolved ) ; by which the 
priest, in the primitive ages, signified to the cate- 
chumens that all that part of the service of the 
church was concluded which it was allowed to all 
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believers indiscrimiijately to attend. This deri- 
vation has, however, been questioned bjr hir. 
King, in his work on The Gnostics and th^r i?6- 
mains. The communion of the eueharist was ex- 
tended only to the higher class, thej?c2e?cs, who 
had completed the period of initiation and in- 
struction ; and after the pronunciation of these 
words, the offering of the body and blood was 
made. It was to tHs offering itself that the term 
missa came to be applied. The service of the 
mass, as it is still retained throughout Catholic 
countries, was the work of Gregory I. in the 
sixth century. It consists of three parts : the of- 
fertorium, or offering of the elements upon the 
altar ; the consecration, by which they ^e sup- 
posed to undergo the transubstautiation into 
the real body and blood of Christ ; and the 
sumption, or actual participation in them by 
the communicants. These ceremonies are ac- 
companied by the recitation of various prayers; 
and the priests go through numerous evolu- 
tions, which are supposed to represent the cir- 
cumstances attending the Passion- High mass 
is the performance of this service accompanied 
with music. 

IdAss- In the Fine Arts, a large quantity of 
matter of light or shade. It is generally applied 
in painting to light and shade brought upon 
objects proper for their reception, and grouped 
or arranged so as to give repose and pleasing 
variety both of one and the other without 
beh^ scattered, 

Mass (Lat massa, Oer. masse). In Mecha- 
nic^ tfeis termis anonymous with quantity of 
At the same Stance ffom the earth’s 
mem Is dir&ot^ proportional to weight, 
we must assume that the force of gravity 
^en aetss equally on sH equal particles of matter. 
At different distances firom the earth’s centra 
however, weight varies whilst mass remains 
unaltered, so that we must regard weight as the 
product of mass into the force of gravity. The 
mass of a homogeneous body is proportional to 
its volume; and the mass of the unit of volume 
being termed its density, we may define mass 
as the product of volume and density. 

llfaasetsr (Gr. fMcrnrhp, a cJtewer). ^ A short 
thick muscle which raises the lower jaw, and 
assists in moving it backwards and forwards in 
the act of chewing. 

IMCassieotk Y^ow oxide of lead. 

nXast (Qer. ; Fr, mAt). A long piece or 
system of pieces of timber, placed nearly per- 
pendicularly to the keelson of a vessel to sup- 
port the yards or gaffs on which the sails are 
extended. When a mast is one entire piece, 
it is called a, pole-mast but in ah lar^ vessels 
it is composed of several lengths, eaUed lower, 
top, and top-gaUant masts — ^sometimes a fourth, , 
called a rayed Toasi, which, however, is usually I 
in one piece with the top-gallant mast. 

The method of supporting each mast on the 
hue next below it is peculiar. On the sides of 
the lower spuasti, some feet below the head, are 
plaesddbteelM: on these are fixed horizontally 
two short pieces of wood, fore and aft, called 
trestU trm. Across these at right angles are 
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laid, before and abaft, the mast, two or more 
longer and lighter pieces, called arose trees, 
which give the name to the entire system. On 
the masthead itself is a cap. 

The topmast, being placed up and down the 
fore side of the lower mast, is swayed up be- 
tween the trestle trees, and through the round 
or foremost hole in the cap, by means of the 
lifts. When raised so high that the heel of the 
topmast is just above the surface of the cross 
trees, a piece of ii?on, called the mast-fid, is put 
through a hole formed in the heel for that pur- 
pose ; and on this fid, of which the ends are 
supported on the trestle trees, the topmast rests. 
When fidded, thejopmast is stayed, and the 
rigging or shrouds set up to the dead eyes in the 
en^ of the cross trees or top. These dead eyes 
pull from the lower rigging below, and thus the 
cross trees of the top serve merely to extend 
the rigging of the topmast. The topgallant is 
supported in the same manner on the topmast, 
its shrouds passing through holes in the ends 
of the topmast cross trees down to the top 
below, ^^en the mast is to be taken down, it 
is first raised to relieve the fid; which being 
drawn out, the mast is lowered. 

The masts are supportedby a strong rope, lead- 
ing forward, called the stay ; by others, leading 
aft on each side of the ship, called, in general, 
backstays ; and by others abreast, csTLQ&shrovds. 

Large lower masts are composed of several 
pieces, about a foot square, with rounded seg- 
mental lengths on the outside, and the whole 
encircled at intervals by hoops. Hollow masts 
of iron are likewise now successfoUy employed ; 
being considered not less strong than wood, 
and much lighter. 

The main-mast is near the middle of the ves- 
sel, if there be three masts, otherwise at the 
after part. The fore-mast is that which is 
nearest the fore part, and the mieienmast is 
abaft the mainmast. 

The old rule for the length of the main lower 
mast is to take the sum of the length of the 
lower deck and extreme breadth : the fore-mast 
is fths of the main-mast, the mizen-mast con- 
siderably smaller. The topmast is about fths 
of the lower mast. These rules, as well as 
others for the thicknesses, &c., are merely for 
convenience, based on. no mechanical principle, 
and are by no means strictly followed. 

Master (Lat. magister), A title feequent 
among the Romans: as magister equitum 
{master of the horse, the lieutenant or second 
in command to a dictator), magister bibendi, 
&:c. Magister militum (master of the soldiers, 
or of militaay affairs) was a title under the 
later Roman emperors. Grand mast&r, in 
modem times, is the common title of the chief 
of the orders of knighthood, and of some fra- 
ternities, as the Freemasons, The eldest sons 
of some noble landed proprietors are designated 
as masters in Scotland ; as the master Gray, 
master of Douglas, &e. ^ ' 

Ma-steb. In the ITniversities, a degree in 
s^; the most ancient of all the academical 
titles. In the university of Paris, trhere this, as 
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well as the otiien learaed disrinetions, appears 
to have originated, it wajs originally a mere 
title, belonging to those who taught in the 
schools (magistri, doctores). Thus every mas- 
ter was, of necessity, a lecturer. In process of 
time (and probably about the middle of the 
thirteenth century the title became a degree, 
attainable by all ^ter a certain amount of re- 
sidence and proficiency; while tlie duty of 
lecturing was confined only to a certain number 
of masters, termed regents. About the same 
period the separation of the degrees of master 
and doctor took place. In the English univcHC- 
sities, the degree of master of arts follows that 
of badhelor, and is the highest in the feculty of 
arts, which is subordinate to that of divinity. 
Elsewhere the faculty of arts is synonymous 
with that of philosophy, in which the degree of 
doctorate is conferred, superior to that of master. 

Master, otherwise called CA,PTAnr. In Com- 
mercial Navigation, the person intrusted with 
the care and navigation of a ship. His duties 
are very important. In some countries no one 
can be appointed to this office who has not been 
declared fit to fill it by a legally constituted 
board ; but in tbis country th^e owners, except 
in the case of large vessels, are left to their own 
discretion as to the skill and honesty of the 
master ; and although he is bound to make good 
any damage that may happen to the ship and 
cargo by his negligence or unskilfulness, he 
cannot be punished as a criminal for mere in- 
competence. Under the Mercantile Marine 
Act, however, the Board of Trade grants certi- 
ficates of qualification to masters of vessels, and 
possesses lie power of withdrawing them in case 
of a want of skill being evinced. Large vessels 
may only be commanded by certificated masters, 
and even in small vessels the certificated man 
naturally has the preference. 

Master. In the Boyal Navy, the offieej 
who has the charge of the navigation of the 
ship, with other duties: he ranks with, but 
after, a lieutenant. On completing certain long 
service the master becomes staff-commander 
and staff-captain, ranking similarly with com- 
mander and captain. The class of masters is 
gradually dying out, their place being intended 
to be hereafter taken by navigating limtmants, 
i.e. lieutenants who have passed a special exa- 
mination in the art of navigation. 

l^aster Attenaant, The officer next in 
rank to the superintendent of a royal dockyard, 
and usually a commander in the navy. 

Master of tbe Ceremonies. An officer 
attached to all European courts, whose duty- 
consists in regulating all matters of etiquette 
and state ceremony. [Ceremonies, &c.] The 
name is also applied to anyone appointed by 
general consent to preside over the arrange- 
ments of a public ball. 

Master Gunner. A warrant officer, 
selected ffiom the non-commissioned officers of 
artillery, whose duty is to take charge of 
guns, ammunition stores, &c. in fortresses. 

Master of the Horse. The third great 
officer in the British court. [Household.] 
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Master of tbe Bousebold. An officer 
employed under the treasurer of the household 
to survey accounts. 

Master of the lltobes. An officer of the 
royal household, in the lord chamberlain’s 
department. 

Master of the HoUs. [Chahcert,] 
Master Singers. A class of poets 
G-ermany during the fifteenth and part of the 
sixteenth century. They were corded to a 
few imperial towns, and their chief seat was 
the city of Nuremberg. They were generally 
of burgher extraction ; and formed regular 
colorations, into which proficients were ad- 
mitted by the ordinary course of apprentice- 
ship. Their poetry (generally confined to de- 
votional or scriptural pieces, legendary tales, 
with some admixture of satire and of amatory 
lyrics) was subjected to a peculiar and pedantic 
code of laws; and a board of judges (styled 
merTcer) assembled to hear the poems recited, 
and mark the faults which might be committed 
in either particular: he who had the fewest 
faults received the prise. Hans Sachs, the 
famous cobbler of Nuremberg, was a member 
of these societies ; although his genius was of 
too independent a character to submit to the 
■tcammcls of their poetical regulations. ’ 
Masters. In the Superior Courts of Law 
and Equity in England, subordinate officers of 
those courts, whose duties chiefly relate to the 
taxation of costs and decision of minor ques- 
tions between suitors. The masters in ordi- 
nary^ commonly called masters in chancery, 
whose functions were of a more important 
character, were abolished in 1863 (16 & 16 
Viet. c. 80). 

Masters in Cbancery. [Masters.] 
Master-at->Arms. A petty officer of the 
navy, who is the head of the police of the ship: 
his assistants are called ship’s corporals. 
Masterwort. Irn/peratoria OstmtHwin, 
Mastic. A resin which exudes from the 
^staoia Lentiscus, Its chief use is in var- 
nishes. It is often erroneously called gam- 
mastic. 

Masticatorles. Medicines which tend to 
increase the flow of saliva. [Sialogogues.] 
Mastlcin. That part of mastic which is 
insoluble in alcohol ; it has some of the cha- 
racters of caoutchouc. The part of mastic 
soluble in alcohol has been termed Masiicie 
acid. 

Mastitis (Gr. the hreast'). Infiam- 

matiou of the breast in women ; it commonly 
terminates in suppuration. 

Mastodon (Gr. gaar&s, and htoiis, tootK), 
A genus of extinct fossil quadrupeds allied to 
tiie elephant ; so called from the conical pro- 
jections upon the surfaces of the molar teeth. 
It is divided by Dr. Ealeoner into the^ sections 
Trilophodon and Tetralophodon. 

Mastoid Processes (Gr. fiacroeid^is). Cer- 
tain nipjple-Uke protuberances of the bones. 

Mastotbeca (Gr, fMWrSs, and Ohxv, ^ 
c&jgia/ile). A name sometimes applied to the 
abdominal pouch of the marsupial animals. 
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lIKatadior (Span, a slater). The name 
given to tlie man whose ofl6.ee it is to give the 
deathblow to the bulls wounded in the Spanish 
bullflights. 

iMCatoli (a word of doubtful origin). In 
Gunnery, a material employed in fi.iing mines, 
dec. Before the invention of locks, small arms 
were fired by means of match. 8hw match 
consists merely of hempen rope loosely twisted 
and dipped in a solution of saltpetre and lime- 
water. It bums at the rate of one yard in 
three hours. Quick match is merely cotton 
coated with a composition of mealed powder, 
gum, and water. ’When not confined, it burns 
at the rate of one yard in thirteen seconds. 
[Lucifer.] 

nSatcOi SoardlngTs This term is applied 
to wall linings executed in boarding beaded 
on the edge, and with a groove in the plank 
that carries the bead and a tongue on the 
edge of that which follows it. Sometimes this 
style of work is called matched and beaded 
hoarding ; sometimes the beading on the edge 
is dispensed with, and the boarding presents 
joints that are simply mortise-joints. 

IMCatctalock. A hand firearm, the charge 
of powder in which is lighted hy means of 
Match. 

Xffiate (Dutch maet, Old High Ger. gamazi). 
In a Merchant Ship, the deputy of the master, 
taking in his absence the command. There 
are sometimes only one, and sometimes two, 
tliree, or four mates in a merchantman, ac- 
cording to her size, denominated firsts second^ 
thirds &c. mates. The law, however, recog- 
nises only two descriptions of persons in a 
merchantman — ^the master and mariners, the 
mates beit^ included in the latter, and the 
captain being responsible for their proceedings. 

In the Royal Navy, the term mate is now 
limited to the assistants of certain warrant 
ofiEicers, as boatswain’s mate, gunner’s mate, 
&e. formerly it was the distinctive title of 
the next grade to lieutenant, now called sub- 
lieutenant. There were also the master’s mate, 
now second master j and surgeon’s mate, now 
assistant-surgeon. 

Mate. The South American name of the 
Hex paragv,ayex.8is^ a species distinguishable by 
its smooth ovate-lanceolate, uneq,u^ly-Berrated 
leaves, by much-branched racemes of flowers, 
the subdivisions of which are somewhat um- 
bellate, and by the slightly hairy calyx of its 
flowers. The ]VLat6 is of the same importance 
in the domestic economy of »3outh America as 
the Chinese tea is in that of this country, and 
it is calculated that its consumption in that 
continent amounts to about 8,000,000 lbs. an- 
nually. It has been in use for about a cen- 
tury and a half, the practice having been 
adopted from the aboriginal people. The leaves 
are prepared by drying and roasting — ^not in 
th©,manner of Chinese teas ; but large branches 
are off the planl^ and placed on hurdles 
a wood fire until sufl6ciently roasted ; the 
branched &en placed on a hard floor and 
beaten with stacks the dried leaves are thus 
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knocked bflp and reduced to a powder, which is 
collected, and made into packages, ready for 
use. There are three sorts known in the South 
American markets — ^the Caa-Cuys, which con- 
sists of the half-expanded leaf-buds ; the Caa- 
JMKri, the leaf tom from its midrib and veins, 
without roasting ; and the Caa-Guaza Or Yerva 
de Palos of the Spaniards, the whole leaf with 
the petioles and small branches roasted. 

Matfe is prepared for drinking by putting 
a small quantity, about a teaspoonful, into a 
gourd or cup, with sugar; the drinking tube is 
then inserted and boiling water poured on ; 
when sufl&ciently cool, the infusion is sucked 
up through the tube. It has an agreeable 
shghtly aromatic odour, is rather bitter and 
restorative, and very refreshing. It acts as a 
slight aperient and diuretic, and if too largely 
indulged in, debilitates the nervous system. 
It contains the active principle — ^theine — of 
tea and coflfee. 

Materia Hermaplirodlta. A term ap- 
plied hy Boerhaave to a peculiar Substance 
soluble both in alcohol and water, and contained 
in vegetable extracts. Scheele called it Ma- 
teria saponacea. It is the extractive or humine 
of later chemists. 

Materia Medica (Lat.). This term em- 
braces the various sabstances, natural and arti- 
ficial, which are used in the cure of disease, 
and which are usually called medictnm. They 
are frequently arranged into classes dependent 
upon their virtues or effects, or upon their 
constituent parts ; but perhaps the most con- 
venient arrangement is the alj^abetical. 

Materistlr Itaw or Rude. In Political 
Economy, a term used to imply such products 
of human labour as require farther manipula- 
tion in order to make them available for use, 
or consumption. In the progress of a nation 
towards opulence larger quantities of raw 
material are imported, m order that they may 
receive the finish of manufacture. Thus, this 
country pnrehases silk from Italy and China, 
wool from Australia, alpaca from Eastern South 
America, cotton from all parts of the world, 
hemp and flax from Russia, and exports goods 
manufactured from these materials. The term 
appears to have been originally employed by 
Adam Smith. 

Materialism. That metaphysical theory 
wHch is founded on the hypothesis that all 
existence may be resolved into a modification 
of matter, including, of course, the conscious 
subject. The most celebrated materialists 
were, among the ancients, Democritus and his 
later disciples, Epicurus and his sect, to whom 
may he added, though in a somewhat different 
sense, the Stoics ; among the modems, Gas- 
sendi, Hobbes, Hartley, and Priestley. Most 
schemes of materialism rest on the assumption 
that all that is real in nature consists in the 
minute particles from the juxtaposition of 
which aU sensible objects arise. This is what 
is variously designated as the atomic^ the me- 
chanical, or the mechameo-ccrpztscndm' theory, 
and has met with supporters chiefly in I^ranee. 
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Among OTirselves, in very recent times, Dr. 
Thomas Brown maintain^ that part of tiiis 
system which relates to physical phenomena, 
though he has combated, with great subtlety 
and ingenuity, the portion of it which includes 
the nature of the mind itself. (Compare secs. 
v.-ix, with secs, xii.-xiv. See also JWestley’s 
Bis^isitims on Matter and Spirit^ 1777; 
and his Three JDiss&riationa on the Doctrine of 
Materialism and TMlosojphiccd Necessity, also 
Price’s Letters on Materialism and Thiloso^ 
•jfhical Necessiti/.) Since that period, the term 
materialism seems itself to have fallen into 
disfavour, although the doctrines of the En- 
eyclopedie school of philosophers in Prance 
(Cabanis, Condillac, and others), of similar 
tendency, stiU find their supporters in various 
altered forms. [Metaphysics.] 

nCatbematicl. [Genethliaci.] I 

Mathematics (Gr. na6r]nariH6s, from 
Utldn/M, a lesson). Tho science which inves- 
tigates tho properties of number and space. 
It is sometimes divided into pitre and mixed 
or ap^plied mathematics. The distinction, 
however, is vague and useless. Whenever, 
according to it, the properties of matter 
enter into consideration, as in mechanics, 
mathematics become mixed. The principal 
branches of pure mathematics are arithmetic, 
algebra, geometry (pure and algebraic), dif- 
ferential and integral calculus, calculus of 
dififerencea, of functions, of variations, of opera- 
tions, and of probabilities. 

Matieo (its name in Peru). The dried 
leaves of Artanthe elongate of some botanists, 
Piper angiistifolium of others, imported from 
Peru; they are from two to eight inches long, 
veined and tesselated on the upper surface, 
downy beneath, with an aromatic astringent 
taste, and an agreeable odour. They contain 
an essential oil, and a bitter principle which 
has been called maticin, and are tonic and 
stimulant. 

Matlxis* In the Boman Catholic church, 
the earliest of the canonical hours of prayer. 
[Hotms.] 

MaiAoHOlclte. An oxy-chloride of lead, 
found in an old mine at Matlock in Derby- 
shire. 

Matrass. A chemical vessel employed in 
sublimations, and in digesting solutions in a 
sand heat. It is superseded in the modem 
laboratory by a flask. 

Matriculation (from Lat. mater, mother). 
This word is used in universities on the old 
model to express the act of admitting a mem- 
ber. Matriculation, in the English universities 
is contemporary with admission into one of 
the colleges or halls of which the university is 
composed. 

Matrix. Any rectangular arrangement of 
symbols. 

Thus a^ hi c, 

Og ^3 Og d^ 

^3 ^3 ^3 ^3 

is a rectangular matrix consisting of four 
columns and three lines or rows. When there 
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are an ejqual number of rows and columns the 
matrix is said to bo sqmre, and that ntimber 
expresses the order of the matrix. In all 
cases the symbols, which may denote either 
quantities or operations, are cmled the consti- 
tuents of the matrix, and in a square matrix 
the line joining the upper left to the lower 
right hand corner is caued the principal dia- 
gonal of the matrix, the constituents sitnated 
upon it being distinguished as principed con- 
stituents. Any two constituents of a square 
matrix which are symmetrically placed with 
respect to the principal diagonal are said to be 
conjugate. 

The inverse or redproeal of a given square 
matrix is a matrix, of the same order, whose 
constituents are, respectively, the coefficients of 
the corresponding constituents in the determi- 
nant formed from the given matrix. [Deter- 
minant.] The constituents of the reciprocal 
matrix, therefore, are the several first minors 
of the determinant in question, and are con- 
sequently themselves determinants of the next 
lower order. 

A square matrix is said to be symmetrical 
when the conjugate constituents are equal; 
if besides this tho constituents are all equal 
which are situated in the diagonal bands trans- 
verse to the axis of symmetry, the matrix is 
said to be persymmetrical. An ordinaiy addi- 
tion table is an example of such a matrix. 

Matrix. In Metmlurgy, the stony sub- 
stance in which crystalline minerals and metals 
are embedded is frequently termed matrix 
or gangue. 

In Die-sinking, the matrix is the indented 
engraving or mould fcom which impressions 
are taken in relief. 

Type-founders apply the term mairix to the 
iron moulds in which the letters are cast. 

Matter (Lat.' materies). Substance. That 
part of the universe which is neither mind nor 
force. We know nothing of the essential or 
intimate nature of matter, and are only ac- 
quainted with its existence through its smsiHe 
properties. The following are generally con- 
sidered as the essential properties of matter: — 

1. Divisibility, or the property which every 
known substance possesses of being separable 
into parts, and these again into smaller parts, 
and so on until the parts become inappreciable 
to our senses. Although no definite limit can 
be assigned to this subdivision, there is reason 
to believe that matter is not in^itely divisible, 
but that each kind of matter consists of ulti- 
mate particles or atoms, or ^ups of such, 
atoms, which are incapable of being further 
subdivided. 

2. Impenetrability, or a resistance exerted by 
eveiy b^y to the 'occupation of its place by 
another. No two bodies can simultaneously 
occupy the same place. 

3. Porosity, or the separation of the particles 
or atoms from each other by intervals or pores. 
Every substance with which we are acquainted 
is more or less porous. 

4. Oowpress^iiy, or the property in virtue 
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of wHich the Tolnme of every body may he con- 
tracted into smaller dimensions. 

Among the essential properties of matter 
may also be included extension and figure ; but 
these belong also to space, and form the subject 
of geometry. 

The contingent properties of matter are 
mMity and weight. Matter in every form is 
capable of being moved from one place to 
another ; and every substance is subject to the 
attraction of gravitation. But motion has re- 
ference to space, and weight to the attraction 
of other matter. 

The above are the general properties of 
matter, upon which physical investigations 
depend. There are, however, various other 
qualities bdonging to particular substances, 
or to matter in particular states, the consi- 
deration of which is important in mechanical 
philosophy. Among these the principal are 
EiASTICITT, Fl-TiroiTT, HaBDNBSS, HlGIDflTY, 

SoLiDiTT, for which see the respective terms. 

BKatura Diamond. A Idnd of Zircon 
used by the native jewellers of Ceylon, by 
whom the pink stones are sold for rubies. 

Maullite. A variety of Labrador Felspar, 
found in Maui, one of the Sandwich Islands. 

Maundy Thursday. The Thursday pre- 
ceding Easter, on which the sovereign of England 
distributes alms to a certain number of poor 
persons at Whitehall ; so narned, perhaps, from 
the maunds or baskets in which the gifts were 
facmady contained. This custom is of very 
greei and according to Ducange it 

firom St. Augustine. Maundy 
lIlsWfel^ii^iB^eaBedBhereThura (Hares’ 
Enoyo, ofi Antiquities, 

P- 702-) 

Manry 8t«y dongiregatlon of. A learned 
body of religious of the Benedictine order; 
so called from a village near Paris, where 
they were established in 1618. On the re- 
quest of Louis XIII., Gregory XV. gave this 
order his approval by an apostolical brief, 
dated 17th of May, 1621 ; and it obtained new 

P rivileges from Urban 7111,, by a bull dated 
anuary 21, 1627. The fame of this body 
attracted the attention of many other religious 
orders, several of which were induced to submit 
to its rules ; and at last it numbered upwards 
of a hundred religious houses. The literary 
world owes to them a series of very valuable 
editions of ancient Greek authors, chiefly 
fathers, during the seventeenth century. 
Among the most eminent of its members 
during that period may be mentioned Jean 
Mabillon, Thierri Euinart, Hugh Menard, and 
Bernard de Montfaucon. 

Mausoleum (Lat). A sepulchral build- 
ing erected to the memory of some celebrated 
character, so called from Mausolus, king of 
Cme,, to whose memory a monument of this 
dharacter was raised by his wife, Artemisia, 
abotti the year 353 B.O., whence all sepulchral 
ntbnumeqts of importance have obtained the 
name of mfrasolaee. From its magnificence this 
monumfeb triia tddkoned one of the seven won- 
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ders of the world. It has lately been the obj ect 
of the care of the British government, who have 
sent an expedition, under the direction of Mr. 
Hewton, for the purpose of rescuing the relics 
of it from the ravages of time and the care- 
lessness of the inhabitants of the country ; the 
marbles from it are at present in the British 
Museum, and they confi^ the reports of the 
ancients as to the beauty and s!^ of the 
monument. According to Pliny, it was one 
hundred and eleven feet in circumference, and 
one hundred and forty feet high ; it is said to 
have been encompassed by thSty-six columns, 
and to have been profusely adorned with 
sculpture. (JMinhurgh Beview, Oct. 1862, p. 
461 &c.) 

Mauve (from Lat. malva, a mallow, the 
petals of which have purple markings). A 
purple dye obtained from aniline and from 
benzol, two of the constituents of coal-tar. 
This colouring matter was discovered in 1861 
by Mr. Per£n, and is made by oxidising 
aniline with chromic acid. Heated together, 
sulphate of aniline and bichromate of potash 
yield a precipitate which is emde mauve, 
this be dissolved in alcohol and the solution 
evaporated, the pure dye is obtained. Silk 
and wool readily take up mauve dye, while 
cotton and calicoes require mordanting with 
tannin or a basic lead salt. 

Maxilla (Lat. a Jaw). In Anatomy, this 
term is applied to the bones supporting the 
teeth of both jaws. In Zoology, it is restricted 
to the upper jaw in Mammalia, and to the 
inferior pair of horizontal jaws in articulate 
animals. 

Maxima and Minima. In Mathematics, 
a variable quantity or ftinetion is said to be 
a maximum or minimum when its numerical 
value is greater or less than any immediately 
adjacent values, that is to say when the smallest 
change in the values of one or more of the 
independent variables causes a diminution or 
augmentation in the value of the function. 
Thus a function may have several maxima or 
minima ; the greatest of the former is called a 
maximzem maxvmorum., and the least of the latter 
a minimum minimorum. The determination 
of maxima and minima is fully explained in all 
good treatises on the differential calculus and 
the calculus of variations. The methods to be 
purened vary, of course, with the nature of the 
function to be investigated, and in some cases 
questions of a peculiarly delicate nature present 
themselves for solution. 77e must here limit 
ourselves to the simplest and most frequently 
occurring ease, where the maxima and minima 
of an explicit function, y, of a single independent 
variable, x, are required. To determine these 
it is necessary to ascertain, in the first place, 

what values of x cause ^ to change sign, by 

passing through 0 or 8. This done, the effect 
of each such oHtical 'value of x upon the 
differential coefficients of higher order must 
he exarnined. If the first of these which does 
not vanish for the critical value under examlna- 
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tion be o£ an odd order, that value ■will not 
corresi>ond to either a maximum or minimum 
of ; if of even order, ho'wever, the function y 
will be a maximum or minimum according as 
the differential coefficient in question acquires 
a negative or a positive value. 

The purely geometrical methods of deter- 
mining maxima and minima are of a fa.r less 
uniform and systematic character ; they have 
the advantage, however, of being more in- 
structive, inasmuch as they reveal more fully 
the true origin of the maximum or minimum 
properties under examination. This has been 
admirably shown by Steiner in his memoirs 
on maxima and minima in Crelle’s Journal^ 
vol. xxiv. To illustrate such methods by a 
very simple example, let it be required to 
determine from what point M of a ^ven curve 
(C) the distance between two given fixed 
points A and B will appear greatest or least. 
Since the visual angle AMB is comtant for aU 
points M on the circumference of a circle 
passing through A and B, and is less for all 
points witliout this circle and greater for all | 
points within it, the problem 'will obviously be ! 
solved by determining the points of eontiwt, 
with the given curve (0), of all circles which 
pass through the fixed points A and B. 

may Mains). The fifth month of our 
ear, but the third of the old Eoman calendsar. 
Oalbndae,] 

May iLpiile. Todo^hylluTn. fdtatum. The 
leaves are poisonous, and the root cathartic, 
but the fimib is agreeable and esculent. The 
rhizomes possess active medicinal properties, 
on account of which the plant has been culti- 
vated. 

May Beetle. [Melolonthidans.] 

May Bay. The first of May is usually so 
called in England, by way of eminence, in com- 
memoration of the festivities which from a very 
early period were till recently, and in many 
parts of the country are still observed on that 
day. In looking at the nature of these rites, 
it is evident that they axe akin to the obsei> 
vances practised in honour of the Ditin god- 
dess Elora ; but it is impossible to fix with ac- 
curacy the predse period at which they were 
introduced into England. At first tho obser- 
vance of this day appears not to have been pe- 
culiar to any class of society. In his Court of 
Lorn Chaucer says, that on this day * forth goeth 
all the court, most and least, to fetch the fiowres 
fresh, and braunch and bloom ; ’ and Henry 
VIII. and Katherine and all their court par- 
took in the diversion. The maypoh, which is 
stiU visible in many of the English villages, 
and , Jac]k m yrom are still relics of this 
custom, (Grimm’s DBuimhs Mythdogkf pp, 
448-451.) 

XOay-ay. The popular name of the STemo- 
pterous insects, comprising the genus 
mera and its aBies. They live in the larval 
state for about two years under water, or in 
wet places ; but die fr^uently a few hours 
after attaining their highest final stage of 
metamorphosis* 


I^yor (Lat. mmor, meaning the first or 
senior alderman). The title of the chief muni- 
cipal officer of a liorough, to whom it appears 
to have been first given by charters granted 
some time after the Conquest. But the title 
and office of portreeve orboroughreeve still con- 
tinued, in some few places to the cotclusion of, 
and in some others in conjunction ■with, that of 
mayor, until the passing of the MunicipAl Be- 
fonn Bill, 6 & 6 Wm. IV., by which the latter 
ritle was applied universally and exclusively to 
every borough. The chief magistrates of Lon- 
don and Dublin are designated Lord Mayor. 

In France, the first municipal officer of each 
commune, according to a general system estab- 
lished by the law of December 14, 1789, whicli 
created municipalities, is styled maire. He has 
one or more adjuncts or assessors, according to 
tho population of the commune. The maire 
keeps the registers of births, marriages, dsc. 
of the commune; he acts as a magistrate 
in the apprehension and commitment of offen- 
ders ; he has also a judicial power over certain 
minor offences. He is also the principal agent 
of the general administration for his commune, 
and the executive authority to carry into effect 
the ordinances of the municipal council. The 
maire is now named by the emperor, and Ms 
office lasts five years. 

Mayor* of the Balaee (Lat. major domus 
regise). In early French History, the title of 
the chief officer of state under the Merovingian 
kings. After the death of Dagobert I., a. n. 638, 
and in the subsequent decay of the royal au- 
thority, these functionaries by degrees usurped 
almost the entire power of the state. The 
first of those mayors who exercised this kind 
of sovereignty was Grimoald, under Sigebert 
III., king of Austrasia. Pepin, son of Charles 
Martel, having succeeded his father in the 
office of mayor of the palace, ascended the 
■throne in 752 ; after which time the office lost 
its importance, or was altogether abolished, 
(Turner, History of Hisgjmd in tks Middle 
Ayes, vol. i. p. 8.) 

Mayoraz^ (Span, ffom Lat maMstratus). 
Strictly, the right pc^essed by the eldest bom 
in noble families to inherit certain property on 
condition of transmitting it entire to those 
possessed of the same right on his decease. 
Five distinct species of mayorazgo, or right of 
hereditary succession, are now Imown in Span- 
, ish law. Property held in virtue of the right 
I cannot be alienated or disposed of. The mis- 
chievous effects of this stnet Systran of entsail 
on agriculture and national wealth, and on the 
character of the higher classes of Spain, have 
been long insisted on by political philosophers. 
[Majobat.] 

Mazzinlasts. In Politics, the extreme party 
of progress in modern Italy have received this 
popular appellation, from the name of their 
most active leader, Joseph Mazzini. This cele- 
brated persona^ was an advocate in Genoa 
(his birthplace^ when in the year 1830 he 
became cawipsomised in the revolutionary 
movranents ilten in progress, was condemned 
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to death far contumace, and fled the countijp-. ' 
lirom, that time his name is found mixed up m 
mosl^ \nth actual participation in many, of 
the plots which have been formed for revolu- 
tionising Italy. Originally a member of the 
ancient association of the Carhonari, Mazzini 
seems to have regarded it as ill adapted for the 
continuance of the struggle in which it had 
failed in 1820-30, and to have raised up in its 
stead the recent societies known as Young 
Italy and Ymmg JEkropet which conducted 
their operations under his auspices first from 
Switzerland and afterwards from England. 
Eepublicanism and Italian unity were the two 
objects, at one time deemed equally chimerical, 
towards which their operations were directed. 
The part played hy Mazzdni himself in the 
Eoman affair of 1848 is well known : since his 
second exile on that occasion, he is believed 
to have had comparatively little influence in 
the course of events. 

MCead (Gr. Dutch meede). A vinous 
liquor made by dissolving one part of honey 
in three of boiling water, flavoming it with 
spices, and adding a portion of ground malt 
and a piece of toast dipped in yeast, and suf- 
fering the whole to ferment. The Scandinavian 
mead is flavoured with primrose blossoms. 
A liquor called hy this name formed the an- 
cient and for centuries the favourite beverage 
of the northern nations. 

iMCeadow. A flat surface under grass, 
generally on the hanks of a river or lake ; but 
so far above the surface of the water as to be 
considerably drier than marsh land, and, con- 
sequently, to produce grass and herbage of a 
superior quality. The soil of meadow lands, if 
the terra be confined strictly to river-side pas- 
tures, is generally alluvial, and more or less 
mixed with sand; it is kept in a state of 
fertility by the depositions made on its sur- 
face, in consequence of being occasionally 
overflowed by the adjoining river or lake. 
The produce of meadows is generally made 
into hay, which, though not equal in quality 
to that produced on drier grass lands, is yet 
superior to what is obtained from marshea 

Water meadows are such as receive gene- 
rally during the winter months, though occa- 
sionally also in the summer time, the waters of 
an overflowing stream, which, hy a suitable 
arrangement of the land in alternate ridge and 
farrow, are made to traverse the surface with- 
out stagnating anywhere. The result is a 
rapid and early growth of grass in spring 
time, which, though not very nutritious, is 
useful for cows, ewes, and lambs, at a time 
when green food is not abundant. 

Drainage is as necessary for the attainment 
of a high degree of fertility in water and other 
meadows, as it is in the case of ordinary 
pasture and arable land ; and the application 
of manure is then as desirable and profitable. 

hawes’ experiments show that ammoniacal 
JWtoaros, as guano, sulphate of ammonia, &c., 
tend ta the developement of grasses in mea- 
dows; manures, as phosphates and 
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the alkalies, tend rather to the developement of 
the clovers and other leguminous plants. 

Mean (Er. moyen). In Mathematics, a 
quantity whose value, when determined ac- 
cording to some assigned law, is intermediate 
between those of two or more given quanti- 
ties. [Arithmetic ; Gbomethio and Harmonic 
I^AN.] 

Mean Distance. The mean distance of a 
planet from the sun is equal to its semi-axis 
major. That of the earth is taken as the 
unit of most measurements connected with our 
system. 

Mean Sun. To obtain a proper measure 
of time, an imaginary, or as it is called a mean 
aim is supposed to move uniformly in the celes- 
tial equator with the mean velocity of the true 
Sim. A mean solar day is the interval be- 
tween two successive transits of the mean sun 
over the same meridian. It begins when the 
mean sim is on the meridian. 

Measles (Dutch maeslen, from maese, a 
spoi). A fever accompanied with eruptions. It 
occurs chiefly in early youth, and is for the 
most part a trivial malady. The nose and 
eyes generaUy become inflamed, and watery dis- 
charge follows. The principal danger consists 
in the oecsasional complication with inflamma- 
tion of the lungs (pneumonia). The eruption 
is of peculiar character, the marks upon the 
skin having an irregular crescentic form. 
Measles appear to occur occasionally as an 
epidemic. It rarely affects the system more 
than once. The treatment of uncomplicated 
cases is generally limited to the exhibition of 
mild aperients and diluent drinks. The compli- 
cations require energetic treatment, modified by 
considerations of age and habit and the gener^ 
character of the attack. [Rubeola.] 

Measure (Lat. mensura). In Geometry, 
a magnitude or quantity taken as unit, and 
employed to eapress the relations of other mag- 
nitudes or quantities of the same kind. Euclid 
defines the measure of a quantity to be that 
which, being repeated a certain number of times, 
becomes equal to the quantity measured. Thus 
in Arithmetic, the measure of a number is any 
number which divides the given number with- 
out leaving a remainder; but this definition 
rather corresponds to the notion of aliquot ^art. 

In a general sense, the term measure is ap- 
plied to that hy which anything is compared 
in respect of quantity. Thus, we have measures 
of extension, of weight, time, force, resistance, 
temperature, &e. ; in short, of everything of 
which greater and less can be predicated ; and 
it frequently happens that the unit or measure 
is not taken in the thing or propertjjr which is 
the immediate sub^jeet of consideration, hut in 
something else which depends on it, or is pro- 
portional to it. Angular space, for example, 
is measured by an arc of a circle ; time, by the 
rotation of the earth about its axis, or its revo- 
lution about the sun ; mechanical force, by the 
quantity of motion which it imparts to a body ; 
degrees of heat, hy the expansion of metals 
or other substances; muscular strength, by the 
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resistance of a spring, &;e. [Anolb ; Chuono- 
noGY; Q-ravity; THERMOaiETER ; Uykamo- 

METER, &C.3 

By measure, in an absolute sense, is under- 
stood the unit or standard by ■which we measure 
extension. We have, therefore, measures of 
length, of superficies, and of volume or capa- 
city ; but, as the two latter may be deduced in 
all cases from the former, it is only necessary 
to establish a unit, or standard of length. The 
choice of such a standard, and the different 
multiples and parts of it taken for the uses of 
society, form a metrical system, or i^stem of 
metrology. 

Standards of Measurs. — ^As no precise notion 
can be formed of the magnitude of a line in any 
other way than by comparing it with another 
line of a known length, the necessity of having 
recourse, for the interchange of ideas, to mea- 
sures not entirely arbitrary, but fixed by nature, 
and intelligible alike to aU mankind, seems to 
have been perceived in the earliest ages. Hence 
originated the foot, the cuhit, the span, the Jumdy 
the fatJiom, the barleycorn, the hair' s-hreadth, 
and other denominations of measure, taken from 
parts of the human body, or from natural ob- 
jects, which, though not of an absolute and 
invariable length, have a certain mean value 
sufficiently definite to answer all the purposes 
required in a rude state of society. But, as 
civilisation advanced, the necessity of adopting 
more precise standards would be felt, and the 
inadequacy of such measures as the foot, the 
cubit, &c. (referred only to the human body) to 
convey accurate notions, would be rendered 
most apparent in their application to itinerary 
measures, or the estimation of great distances ; 
where differences of the fundamental measure, 
of no account when one or two units only are 
taken into consideration, would amount, by re- 
peated multiplication, to enormous quantities. 
In order to avoid this inconvenience, recopsie 
was had to other methods of estimation, 
but which, in fact, amounted only to descrip- 
tions more or less vague, and not to measures. 
Thus, in ancient authors, we ftequently read of 
a day’s journey, a day’s sail, and so forth ; and 
in many parts of the continent of Europe, even 
at the preset time, it is the custom of the 
peasantry to reckon itinerary distances by hours. 

On looking among the objects of nature for 
a standard of measure perfectly definite, and, 
at the same time, invariable, and accessible to 
all mankind, a very slender acquaintance with 
geometry and natural philosophy will suffice t< 
show that the subject is beset withinnumerabh 
difficulties. In fac^ nature presents only two 
or three elements which, “with the aid of profound 
scaenee and a refined knowledge of the arts, 
can be made subservient ■to the purpose ; and 
none at all which are applicable ■without such 
aid. The earth is nearly a solid of revolution, 
and its form and absolute magnitude are pre- 
sumed to remain the same in all ages : hence 
the distance between the equator and the pole 
is an' invariable quantity ; and any assigned 
part of that distance, as the 90th, or a degre' 
Yoi,, IL d8l 


f the meridian, is constant, and will furnish a 
precise and unalterable standard of measures, 
tit for the purposes of metrology, provided we 
have the means of comparing it with the rods 
or scales which must necessarily be used in 
comparing distances, or the magnitudes of 
bodies. _ The force of gravity at the earth’s 
surface is constant at any given place, and very 
nearly the same at all places under the same 
parallel of latitude and at the same height 
above the level of the sea; hence the length of 
a pend^um which makes a given number of 
oscillations in a day is also constant at a given 
place, and, with proper skill and precautions, 
mav be determined in terms of any assumed 
scale. These two elements, the length of a de- 
gree of the meridian, and the length of the 
seconds’ pendulum, are the only ones furnished 
by natime which have yet been used as the basis 
of a system of measures. One or two others 
hiive been suggested, as the height through 
which a heavy body falls in a second of time, 
determined, like the length of the pendulum, 
by the force of gravity ; or the perpendicular 
height through which a barometer must be 
carried till the mercurial column sinks a de- 
terminate part — ^for example, a 80th of its^ own 
length ; but, for reasons which it is unnecessary 
here to state, these distances are not so sus- 
ceptible of being accurately determined as the 
terrestrial degree, or the length of the seconds* 
pendulum. 

English Standard Measures , — ^The unit of 
lineal measure in this country is the jrard, all 
other denominations being either multiples or 
aliquot parts of the yard. But as this is an 
entirely arbitrary measure, and until the year 
1824 was never strictly defined by the legislature, 
^eat perplexity has often arisen in attempt- 
ing to ascertain the exact portion of space which 
it was meant to represent. Tor the purpose of 
preserving some degree of xiniformity among 
the ordinary measures of the kingdom, certain 
standards were preserved in the exchequer, with 
which all rods were required to be compared 
before they were stam^d as leg^ measures. 
The oldest of these standards in existence dates 
from the reign of Henry VII.; but it has long 
been disused ; and that which, till the year 
1824, was considered as the legal standard, was 
a brass rod, of the breadth and thickness of 
about half an inch, placed there in the time of 
Elbsaheth. There was another similar rod of 
the same date, called an ell. The ell, however, 
does not appear ever to have been established 
as a legal measure ; but was conventionally 
considered as equal to a yard and a quarter. 
To these rods belonged a brass bar, on one edge 
of which was a hollow bed or matrix fitted to 
receive the square rod of a yard, and on another 
a like bed fitted to receive that of an ell ; and 
into these beds were fitted the yard and ell 
measures brought to be examined and stamped 
with the standard marks. All rods so stamped 
became standard measures. It is abundantly 
obvious that measures determined in this 
coarse manner could Iiave no strict claim to be 
i II 
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considered aa aocuraU copies of the original The yard is divided into three feet, and the 
stii’ndard ; bnt it would seem that the standard foot subdivided into twelve inches. The mnlti- 
itself was incapable of affording any definite or pies of the yard are the pole or perch, the 
correct jneasnre- Subse<][uently in 1742 some furlong, and the mile ; five and a half yards 
Fellow *of the Eoyal Society and members of "leing a pole, forty poles a furlong, and eight 
the Academy of Sciences at Paris constructed urlongs a mile. Bnt the pole and furlong 
a new standard, taken from one found in the are now scarcely ever used, itinerary distances 
Tower; it ‘consisted of a solid brass bar, 1-01 )eing reckoned in miles and yards. The re- 
iiich square and 39 '06 inches long. At about ations of these different denominations are 
1|- inch from each end a gold pin or stud was ixhibited in the following table : — 
inserted ; in which pins, at the distance of 36 

inches, are two points intended to designate the Zf!*. Furlongs Miies 

length of the yard. In 1760 Mr. Bird <»B- ?•<>« “'M SlSSJlir' 

structed another standard similar to that last ousts 0*004545 oooosssis 

described, of which, indeed, it was intended to 7920 220® 4 o 1*°^* 0*125^*® 

be a copy. This last standard was adopted by 

parliament in June 1824, an Act having been Measures of 8up&rficies,’-~~ln square measure 
passed in that year in which the unit of mea- the yard is subdivided as in general measure 
sure was for the first time defined, and in the into feet and inches ; 144 square inches being 
following terms : — equal to a square foot, and nine square feet to 

* The straight line or distance between the a square yard. For la n d measure the multi- 
centres of the two ^points in the gold studs in pies of the yard are the pole, the rood, and the 
the brass rod, now an the custody of the clerk acre ; thirty and a quarter (the square of five 
of the House of Commons, whereon the words and a half) square yards being a pole, forty 
and figures Standard yard, 17 60, are engraved, poles a rood, and four roods an acre. Very large 
shall be, and the same is hereby declared to surfaces, as of whole countries, are expressed 
be, the original and genuine standard of that in square miles. The following are the rela- 

measure of length or lineal extension called tiona of square measure : 

a yard] and the same straight line or dis- 
tance between the centres of the said two sq. Tarda Eoie^ 


points in the said gold studs, in the said brass 
rod, the brass being at the temperature of 
62® of Fahrenheit’s thermometer, shall be and 
is hereby denominated the imperial standard 
yard, and shall be, and is hei-eby declared to be, 
the unit or only standard measure of extension.’ 
And the Act feather declared, that if at an^; 
time hereafter the said imperial standard yard 
shall be lost, or shall be in any manner de- 
stroyed, defaced, or otherwise iqjured, it shall 
bu restored by making, under the directions of 
the Lords of the Treasury, a new standard yard. 
bearing the proportion to a pendulum vibrating 
seconds of mean time, in the latitude of ILondon 
in a vacuum, and at the level of the sea, as 36 
inches to 39*1393 inches. 

This scale was destroyed by the fire which 
consumed the two houses of parliament in 1834. 
In 1838 a commission was appointed to tak< 
steps for its restoration, and the following de^ 
cisions were carried out in the construction 0 ; 
the new one. A line standard, or a bar on 
which the measure of length was defined as the 
distance between two marks, was preferred tc 
an end standard, in which the measure woulc 
be the whole length of the bar. The material 
of the bar to be gun-metal, its form a squar€ 
rod 38 inches long, on which two fine fines, 
transverse to the axis of the bar, marked on 
two small gold plugs, defined the length of th. 
standard measure. The new stan<S.rds and 
parliamentaiy copies have been deposited at the 
Exchequer, Royal Mint, Eoyal Society, Eoyal 
Observatory, and the Houses of Parliament 
{PhU. Trans. 1867.) 

Mriglish Systmn of lAneal Measures . — .The 
unit of measure, as already stated, is the yard. 
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O'lltli 0*00367309 0*0000918*27 0*0000229671 
, 1* 0*0830579 0*000826448 0*0002061 

, 272*25 80*25 1 0*026 0*00626 

10890 1210 40 1 0*25 

148660 14840 160 4 1 

Measures of Volume . — Solids are measured by 
cubic yards, feet, and inches *, 1,728 cubic inches 
making a cubic foot, and 27 cubic feet a cubic 
yard. For all sorts of liquids, corn, and other 
dry goods, the standard measure is declared by 
the Act of 1824 to be the imperial gallon, the 
capaci^ of which is determined immediately 
by weight, and remotely by the standard of 
length, in the following manner: According to 
the Act, the imperial standard gallon con- 
tains ten pounds avoirdupois weight of distilled 
water, weighed in air at the temperature of 62° 
Fahrenheit’s thermometer, the barometer being 
at^ thirty inches. The pound avoirdupois con- 
tains 7,000 troy grains; and it is declared 
that a cubic inch of distilled water (tem- 
perature 62°, barometer thirty inches) weighs 
252'468 grains. Hence the contents of the 
imperial standard gallon are 277*274 cubic 
inches. The parts of the gallon are quarts 
and pints ; two pints being a quart, and four 
quarts a gallon. Its multiples are the^cc/i?, 
the bushel, and the gttarter: the peck being 
two gallops, the bushel four peeks, and the 
quarter eight bushels. The following are the 
relations : — 


Finto 

Quarts 

Callous 

Pecks 

Bushels 

Quarters 

1 

0*6 

0*125 

0*0625 

0*015625 

0*001968125 

2 

1 

0*25 

0*125 

0*08126 

0*00890625 

8 

4 

1 

0*6 

0*125 

0*015625 

16 

8 

2 

1 

0*25 

0*08125 

64 

52 

8 

4 

1 

0*125 

512 

266 1 

64 

32 

8 

A ! 
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Eor an account of tlie varions other mea- 
Bures used in commerce, see the Commercial 
Dictionary \ or Colonel Pasley’s Observations 
on the Measures, Weigltfs, and’Mmcy need 
in this Country (London 1834), where a full 
description is given. 

Frenah System of Measures. — ^The French 
system of measures, introduced during the 
Revolution, has for its standard the length of’ 
a quadrant of the earth’s meridian. The unit 
of measures of length is the mkre, which is , 
a ten-millionth part of the quadrant. This 
length, deduced from the great trigonometrical 
measurement of the meridian from Dunkirk to 
Barcelona, is marked by two very fine parallel 
lines drawn on a bar of platinum, and preserved 
in the archives of the Academy of Sciences. 
From a comparison of the standards of this 
country with a copy of the mfetre in the pos- 
session of the Royal Society, Captain Kater 
found the length of the m^tre to be 39-37079 
inches of the English standard. {Phil. Trans. 
1818.) 3VIr. Baily found the length of the 
metre to be 39*3696786 inches of the Royal 
Astronomical Society’s scale {Mem. JR. A. 8. 
vol. ix. p. 133), from which, by reducing to 
the imperial standard yard by the data given 
in the same memoir, the true length of the 
mfetre is 39-370091 inches of the imperial yard. 
The comparison is, however, attended with 
some decree of uncertainty, from the cirenm- 
stance that a reduction mui^ be made for the 
expansion of the metals ; the standard tem- 
perature of the English, measures being 62® 
Fahrenheit, and that of the French measures 
32®, or the temperature of melting ice. - 

In the French system the unit of superficial 
measure is the are, a surface of ten metres 
each way, or one hundred square metres. The 
unit of measures of capacity is the litre, a 
vessel containing the cube of a tenth part of 
the mfetre, and equivalent to 0*220097 parts 
of the British imperial gallon. The standard 
temperature is that of melting ice. All the 
divisions and multiples of the units are decimal ; 
and the principle of nomenclature adopted was 
to prefix the (Jreek numerals to the decimal 
multiples, and the Roman numerals to the 
decimal subdivisions. 

No system of metrology hitherto invented 
can he compared with this of the French, in a 
scientific point of view; whilst its convenience for 
the purposes of commerce is now so generally 
admitted by those who have made themselves 
intimately acquainted with its working, that 
its universal adoption by aU civilised nations 
cannot be much longer delayed. [Mbtbic 
System.] 

Of the different measures of length used in 
European countries, the foot is the most uni- 
versally prevalent "We subjoin the relation 
between the foot of different countries and the 
English foot : — 

En^lMi foot 

Russian foot . , ss 1 

Paris fbot . . =* 1*06^765 

Prussian and Danish foot — 1*029722 
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English foot 

Bavarian foot . . « 0*957561 

Hanoverian foot . , = 0-958333 

Saxon foot , . » 0-929118 

Austrian foot . . 1*037128 

Comparative tables of the measures used in 
different countries are given in various works ; 
one of the most complete and convenient will 
be found in Hulsse’s Sammluny Maihema~ 
tiseher Tafeln, Leipzig 1840. For further 
information on the subject of this article, see 
Pauchton’s Metro^ogie, ou Traiie des Mesures, 
Paris 1780 ; Kelly’s Universal Cambist, 1821, 
[League; 3VIilb; Weight.] 

Mbasuee. In Music, the same as Bae [which 
see]. 

IMCeasure of Curvature. [Curvatueb.] 
XMteaaures. In G-eology, this word is some- 
times used as synonymous with beds or strata ; 
as coal measures. 

mceasures and Weiglits, Ancient Eng- 
lisli. The bash of the ancient English mea- 
sures of capacity and weight was the ancient 
Anglo-Saxon pound. The pound contained 5,400 
grains, these ’grains being 22 1 to the penny- 
weight, and the pennyweight being calculated 
as 82 grains of average quality dry wheat, 
taken fi-om the middle of the ear. Eight of these 
pounds were to form the gallon of dry and liquid 
measure, 8 of these gallons the bushel, 8 of 
these bushels the quarter. The old English 
pound, therefore, stood to the troy pound in the 
rehition of 16 to 16. Some few standard gallons 
and bushels have been preserved, and are.gene- 
rally found to be somewhat less than the exact 
proportion indicated by this calculation. The 
troy pound was not known as a legal standard, 
it would appear, till certain changes were intro- 
duced into the currency by Henry VIII, 

Again, the sack of wool -was roughly calcu- 
lated as equal in weight to the quarter of corn ; 
16 Saxon ounces formed the libra mercatemia, 
i.e. the pound of 7,000 grains with which we 
are jfemiliar under the name of avoirdupois. 
Fourteen such pounds made the stone of 
wool, and 28 such stones constituted the sack. 
Such a calculation will be found to make the 
sack of wool lighter than the quarter of wheat 
by nearly four pounds. 

Another element of weight was the charms of 
lead. This contained 2,100 avoirdupois pounds, 
and divided by the old hundred, i.e. 108 lbs., 
will be found to contain nearly 194 hundred, 
that is the modem fother or fodder. The 
charms contained 30 fotmale, or pedes, each 
pes containing six stone less 2 lbs. The foot 
or pig will be found to be the tenth of a cubic 
foot of lead. 

Iron was measured W the piece, 26 of which 
formed the hundredweight of 108 lbs. Wax 
and spices were redkontd by the same hundred. 
Foreign doth was sold by the piece of 24 ells 
long and 2 bread, the exactness of the measure 
bring secured by a rigorous assize. Aylesham 
Hnen was, however, only f broad. 

Wine was sold by the tun of 262 gallons, i.e. 
it contained 4^ French or 10 Spanish hc^s-f 
II 2 
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heads. A familiar division is that of the sex- 
tary or six gallons. 

A last of wool was 12 sacks; a last of 
herrings ten thousand, each hundred "being 120. 
A last of hides was 100, that is 10 dakers or 
difcers, eachdiker being 10. 

The foot, the yard, and the acre were the 
same as at present. The fullest account of 
ancient English measures, though apparently 
with some corruptions in the text, is to be found 
in Fleta, J)e Legihm Anglus^ lib. ii. cap. xii. 
The assize of weights and measures was the 
duty of the coroner, and the duty of stamping 
them belonged to the justices in eyre. The 
coroner was assisted by a jury of twelve men, 
who might he villeins if necessary. 

MEeafturexnent of Slilp8« [TomtAGB.] 

XMCeat, Preservation of, [PaBSBEVAixoK 
OB Meat.] 

SflCeatas A.uditorlns. [Ear.] 

nxecca Balsam. The produce of the Bed- 
mmodmdron gUeadense^ growing at Gilead, in 
Judaea. It is also called Ojpobedsamum. 

mceotiaiilcal Curve. A curve of such a 
nature that the relation between the absciss 
and the ordinate cannot bo expressed by 
an algebraic equation. Such curves are now 
more commonly called transcendental curves. 
[Curve.] 

IMCeohanical Powers. The six simple 
machines known as the Levbb, the Wheel and 
Axle, the Inclined Plane, the Wedge, the 
ScBEw, and the Poixet [see the respective 
terms]. 

xaedkanloal Solution of a Oeometri- 
eal Protdenu In the constructions of pure 
geometry only the ruler and compasses are 
allowed to he used ; or, in other words, the 
constructions are required to be effected by 
means of straight lines and circles only. The 
ancient geometers soon discovered that there 
were many problems (such as the duplication 
of the cube and the trisection of an angle) 
which could not be constructed by these means. 
They hence had recourse to other instruments 
(7nachiti<s) to effect this purpose; and such 
solutions were distinguished from the geo- 
metrical ones by the term mechanical. 

IMCeoliaiiloal ’Wotk, The exertion of 
force through space. It is estimated in foot- 
pounds, the unit being the work performed in 
raising one pound avoirdupois, against gravity, 
to a height of one foot. In the modem me- 
chanical theory of heat the utmost mechanical 
work that can be accomplished by the expen- 
diture of a quantity of heat sufficient to raise 
one pound of water one degree (Fahrenheit) 
in tenmerature, is called the mechanical equiva- 
lent of heat. According to Joule’s experiments 
it is equal to 772 foot-pounds. 

IMCeclianics (Gr. fivjxav^t machine). In 
Natural Philosophy, the science which treats 
of forces and powers, and their action on 
bodies, either directly or by the intervention 
of machinery* 

The theory of mechanics, which is a branch 
of mixed mathematics, is founded on an axiom 
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or principle called the law of inertia^ or 
Newton’s first law of motion ; namely, that a 
body must remain for ever, in a state of rest, or 
in a state of uniform and rectilineal motion, if 
it be not disturbed by the action of an external 
cause. Theoretical mechanics is, therefore, di- 
vided into two parts : statics^ which treats of 
the equilibrium of forces ; and dynamics, which 
is the science of accelerating or retarding forces, 
and of the actions which those forces produce. 
When the bodies under consideration are in the 
fluid state, these become respectively hydro- 
statics and hydrodynamics, which are com- 
prehended under hydravdics, and sometimes 
the terms aerostatics .and aerodynamics are 
used to denote the corresponding divisions of 
pneumatics; but all these divisions are more 
frequently included under the general term 
mechanics. 

Practical mechanics, or a knowledge of the 
effects of some of the mechanical powers, must 
have existed to some extent from the earliest 
ages of the world; but of the machines used 
by the ancients in their constructions, the 
oldest extant account is contained in the 
Architecture of "Vitruvius. Archimedes, in his 
treatise Be Mguiponderantilms, first investi- 
gated theoretically the principles of equilibrium ; 
and the same philosopher is celebrated for the 
mechanical contrivances by which, in the siege 
of Syracuse, he so long frustrated the efforts of 
the Roman army under Mareellns. During the 
eighteen centuries which succeeded the age of 
Archimedes, the theory of mechanics remained 
in the same state. Galileo laid the foundations 
of modern dynamics by his discovery of the law 
of accelerating forces, and by reducing the 
propositions of that science to mathematical 
formulse- Sir Isaac Newton, by his invention 
of fluxions, enabled mathematicians to complete 
what Galileo began. 

Although we possess mauy works of the 
highest order on isolated branches of me- 
chanics, Poisson’s TraiU de Mecanigue (Paris 
1833) still remains the most complete treatise on 
the subject. Of first-class elementary treatises 
in English a great number might be cited ; of the 
more recent ones, that by Price in the 3rd and 
4th volumes of his Treatise on the Infinitesimal 
Ccdculizs (Oxford 1856) deserves high com- 
mendation. 

IMCeoliaiiics* Institutes. Mechanics’ in- 
stitutes may he safely said to owe their origin 
to Dr. Birkheck, who, in 1800, delivered a 
course of lectures on natural philosophy and 
its application to the arts before an audience 
composed entirely of the mechanics of Glasgow, 
though it was not until after the lapse of twenty 
jrears that his idea was followed up. Institu- 
tions of this sort are at present established in 
almost every town in England whose population 
amounts to 10,000, and in some of much smaller 
number. They are supported partly by contri- 
butions, and partly by tiie subscriptions of the 
members. Short courses of lectm^es, illustrated 
^th experiments, are given on popular and 
interesting subjects, and reading rooms are 
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attacHed to the greater number of these 
institutions, which, speaking generally, are 
well attended. (Stat. of Brit Emptref voiL ii. 1 
p. 359.) I 

MCecbanlsts. Those philosophers who refer ! 
all the changes in the umrerse to the effect of 
merely mecMnzcai forces, such as iurvpactt weight, i 
and the like. They are opposed to the dy- 
namical philosophers, or those who assume a i 
living and spontaneous power in nature, ante- 1 
cedent to and different from the phenomenal 
present to the senses. [Ma.tbriaxism.'] 

3MCeclioacaii. One of the names of Batatas j 
Jcdapa, the tuberous roots of which possess | 
purgative properties, analogous to those of the 
true jalaip, 

MCecottlc Add (Gr. the poppy). 

The peculiar acid with which morphia and 
perhaps some of the other organic bases are 
combined in opium. When pure, it forms small | 
white crystals. The salts of this acid are! 
termed meconates ; those of lime, baryta, lead, 
and silver are white, and soluble in nitric acid. 
This acid is tribasic, and the somewhat anoma- 
lous formula 3HO,C,4HOij, has been assigned 
to it. V One of the principal characters of this 
acid and of its salts is that of forming a com- 
pound with the peroxide of iron of an intensely 
red colour, very similar to that of the sulpho- 
cyanate of iron, but differing in the fact that a 
solution of corrosive sublimate does not destroy 
the red colour ; hence a persiilfc of iron is an 
excellent test of its presence, and by it opium 
may sometimes be recognised, when the quan- 
tity is so small as to render the morphia very 
difficult of detection. This red colour is de- 
stroyed by heat, by sulphurous acid, and by 
protoehloride of tin. Meconic acid in solution 
gives a yellowish-white precipitate with acetate 
of lead, and this precipitate is not dissolved 
by acetic acid. It is medicinally inert. 

IMCeoonin (Gr. fi^Kcay). Opianyl. A white 
neutral fusible substance, procured from opium. 
About two grains of it are said to be contained 
in a pound of opium, 

SCecontnm (Gr. piiKdiytov, ih& juice of 
fi-fiKasv, the poppy)* Opium. The term is also 
applied to the excrement found in the lower: 
part of the foetal intestines. | 

IMEedal (Ital. medaglia, Fr. medaille). A ! 
piece of metal, in the shape of a coin, bearing 
figures or devices, struck and distributed in 
memory of some person or event. Ancient 
coins, although intended for the purpose of 
circulation, are also commonly termed medals. 
[Numismatics.] 

AKedalliou (Fr. medallion). In Architec- 
ture, this word is applied to can’ings on the 
plain spaces of the walls, surrounded by a 
raised border. 

Mbdalliom. In Numismatics, this name is 
appropriated to coins struck in Horae and in the 
provinces under the empire, which, in gold or 
silver, exceed in size the largest coins of which 
the name and value are known in those respec- 
tive metals; the aureus in gold, and the 
denarius in silver. It has been doubted 
485 


MEDEA 

whether they were intended for the purpose 
of circulation, or merely struck, like moueru 
medals, to commemorate persons or events. 
[Numismatics.] 

Kedea or BKedela (Gr.). In Greek 
Mythology, a daughter of .SEetes, king of 
Colchis, in whose palace was preserved the 
golden fleece of the ram which had borne 
Phrixus and his sister HeD^ from the house 
of Atharaas. The recovery of this' golden 
fleece was the task imposed by Pelias, king 
of lolcos, upon Jason, who sailed from Tiies- 
saly with a large number of Hellenic chieftains 
in the ship ilrgo, and after having pzissed 
through the Symplegades, arrived at length 
in Colchis. Here iEet<*s promised to give him the 
fleece, on condition that he should flrst plough 
the land with fire-breathing bulls, and sow it 
with dragon’s teeth. These conditions.Medoa, 
the wise maiden, wiiose love Jason had obtained, 
enabled him to perform. She anointed his body 
with an ointment which j>rotccted him against 
the fiery breath of the bulls, and told him to 
cast a stone among the armed men who sprang 
from the dragon’s teeth, so that they should 
fight with and slay one another. Then leading 
Jason to the secret place where the fleece was 
kept, she lulled to sleep the dragon that 
guarded it, and then left Colchis with Jason, 
who had now performed the bidding of Pelias. 

But Medea had sworn to avenge the vTong 
done to Jason ; and as she abode in the house of 
Pelias at lolcos, she pereuaded his daughters to 
cut up his body and boil his limbs in a cauldron, 
in the belief that he would thus be restored to 
youth. Medea purposely omitted to pronounce 
the spell at the right time, and the limbs of 
Pelias were consumed by the firo. She then 
took Jason in her dragon chariot to Argos, 
where he fell in love with Glauk6, the daughter 
of the king, Creon. Disguising her wrath, she 
gave to GlaukS, as bridal presents, a wreath 
with a robe which Helios (the sun) gave 
her before she left the house of her father 
JEetes. But the magic gifts ate into her flesh, 
and Creon, who tried to save her, died with his 
daughter Glaukfi, while Medea fled from the 
land in her dragon chariot. In the sequel of 
the tale, she slays her children by Jason — a 
crime closely resembling the slaughter of Pelops 
by Tantalus. 

The connection of this myth with other 
solar legends is obvious. In the Homeric 
hymn to Hermes [which see], the sun god 
Phoebus is represented as possessed of a 
hidden wisdom which Hermes vainly seeks 
to attain. This wisdom is inherited by 
Asklepios (JSsculapius), the son of Plimhus, 
and b^ Medea, the Colchian maiden. The 
very gift which Helios bestows on her reap- 
pears in the story of Deianeira, whose robe 
scorches the body of Heracles. The robe is, 
in fact, the same as' the golden fleece, and 
its destructive power is exhibited in the 
deadly arrows of Philoctetes, the sword of 
Theseus and of Perseus, the spear of Artemis, 
Mdeagros, and Achilleus. In the legend of 
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Medea, Jason plays the part of Paris in that 
of CEn6n6, and G-lanlc4 answers to the Ajgive 
Helen. The slaughter of Medea’s children is 
one of the many forms under which is dis- 

n ” ?-ed the destructive power of the sun on the 
ts which he has produced. This idea is 
prominent in the mytiis of Phaethon, Lykaon, 
and Tantalus, while the notion of the sun’s 
secret wisdom presents one of the sources from 
which seem to have sprung the theories of 
sorcery and witchcraft. 

mcectiee (Lat.). . The three letters 5, y, and 
d (beta, gamma, delta) are so called in the 
Greek alphabet, as holding respectively a 
middle place between their several tenues, 
p, Jc, i (pi, kappa, tau), and aspirates, ch, 
th (phi, chi, theta). 

Mediant. In Music, the third note of the 
scale, which is a major or minor third higher 
than the key note, according as the mode is 
m^ior or minor. 

Mediaatlnnin (Lat. from medius). The 
space left in the median line of the chest by 
the non-approximatiou of the two lungs. It 
extends from the sternum in front to the spine 
behind, and contains all the thoracic viscera 
excepting the lungs. 

Mediatiaatlon. The annexation of the 
smaller German sovereignties to larger conti- 
guous states, which took place, on a large scale, 
after the dissolution of the German empire in 
1806. The same thing had been done on various 
occasions during the continuance of the em- 
pire; and the dominions so annexed were said 
to mediatMi,i.6. made mediately instead of 
immediate^ the empire. The 

term was retained when the abolition of the 
German unicm had rendered it in strictness 
inappropriate. A few more were mediatised 
after the peace of 1816, See Ler. ; and 
Hawkins’s Q&mmy, 1838, which contains a 
chapter on this subject. 

Medicag'o (Gr. MrjBiK-fi, a term applied 
Dioscorides to a Median grass). A genus 
which adhrds some agricultural fodder plants. 
M. sativa is the Lueern s« much cultivated 
as green food for horses and cattle; and M. 
hepidina is the Konsuch introduced into pas- 
tures along with grasses and clovers. 

Mediterranean Sea. This large and 
beautiful sea, separating Europe from Africa, 
opening into the Atlantic only by the narrow 
straits of Gibraltar, and communicating with 
the Black Sea by the straits of the Hellespont 
and Bosphorus, between which lies the narrow 
sea of Marmora, contains nearly a million square 
miles of water, of considerable depth, and much 
more salt than the great ocean. Its waters are 
several degrees warmer than those of the At- 
lantic, and the evaporation from it, from various 
causes, is excessive. The depth of some parts 
is as much as a thousand fathoms. The shores 
of the Mediterranean are exceedingly indented; 
and many islands, some of large size, and most 
of them of sin^lar historical interest, are con- 
tained in it. The islands of Sardinia and Cor- 
sica^ the Balearic Islands, Malta, Sicily, the 
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Ionian Islands, the islands of the Greek Archi- 
pelago, and others, are all familiar examples. 

The Mediterranean is crossed by a submarine 
hank, almost connecting Sicily with Africa, and 
nearly dividing the sea into two parts. The 
eastern portion is in some respects distinct 
from the western. It receives many important 
streams, of which the Nile is the principal ; 
but the supply of fresh water is by no means 
equal to the evaporation from the surface, and 
thus a constant current sets inwards through 
the straits of Gibraltar to supply the deficiency. 

Very large parts of the Mediterranean are 
more or less directly influenced by volcanic 
action and earthquakes, and more than once 
its bed has been broken, and perhaps upheaved, 
and islands have suddenly appeared where be- 
fore there had been deep water. The great 
volcanoes of Etna and Yesuvius, the smaller but 
constantly erupting volcanoes of the Lipari is- 
lands, and the volcanic rocks of the eastern 
^ores, all prove that subterranean fires largely 
act under its bed ; and the occasional evidence 
of slow upheaval or depression on the coasts 
of Italy, prove that the action, so far as great 
eruptions are concerned, although intermittent, 
is constantly going on. 

The shores of the Mediterranean include 
some of the most interesting^ districts of the 
civilised world. They branch into several seas, 
of which the Adriatic and the .2Egean are the 
most familiar. They possess many harbours 
and ports, and the shores are picturesque in 
the highest degree. 

Several currents of small magnitude have 
been observed in this inland sea. They are for 
the most part sluggish and very variable, and 
seem to depend on prevalent winds. There is a 
slight tide in most parts of the Mediterranean ; 
but it is greatly masked by the effect of winds. 

Medium. In Physics, the substance or 
matter in which bodies exist, or through which 
they move in passing from one point to another. 
The resistance which different mediums oppose 
to bodies in motion is proportional to the re- 
spective densities of the mediums. Newton 
supposed the existence of a universal medium, 
or ether, infinitely more rare or subtile than 
air, and diffused through the whole creation. 
The modern discoveries of the propagation of 
light by undulation, and of the acceleration of 
some of the small comets, caused apparently 
by the resistance which it offers (hence the 
term resisting medium), give great probability 
to this supposition. 

^ Medjidite. A sulphate of uranium and 
lime, found near Adrianople, in Turkey, and 
named after the late sultan Abdul Medjid. 

Medlar. The fruit of the Mespilus ger- 
manica, a plant found wild in several parts of 
Central Europe. It is remarkable for the axis- 
terity of its fruit when first gathered, and for 
its tot^ loss of that quality after a few weeks, 
when it becomes soft, brown, and sweet — a 
condition called bletted, from the French hlet, 
over-ripe. Of the garden varieties the Dutch 
medlar is the finest as to size, and the Netting- 
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ham the m^t delicate in flavour. In the eyes 
of a botanist the medlar is only a liawthom 
berry of large size. 

l^Kedulla (Lat. 7mrrcm\ In Botany, the 
pith or central column of an Exogenous plant. 
It has sometimes been caSLedi'oneidullin. 

medulla Oblongata. In Anatomy, the | 
name given to the mass of grey and white I 
neurine contained in the occipital segment of j 
the cranium, and forming the medium of con- 
nection between the spinal marrow (myelon) 
and the brain (encephalon) : it is sometimes j 
described as the cephalic prolongation of the 
myelon; but it has distinct and higher func- 
tions, and constitutes the. chief part of the 
epencephalic division of the brain. [Baam.] 

medulla Spinalis (Lat, th& spinal pfiih ). . 
In Anatomy, the part of the nervous axis which j 
is contained in the vertebrae of the trunk, j 
[Myelon.] 

medullary. Belonging, or alike in naUire, ] 
to marrow, as medulla, spinalis^ the mydoa or | 
spinal marrow ; medulla oblongata^ that part of i 
the myelon which lies within the basioccipital 
bone ; medullary substance, the white sxibstance 
of the brain, and the inner, as opposed to the 
cortical substance of the kidney. 

medullary Rays. The vertical plates of 
cellular tissue which radiate from the centre of 
the stem of Exogenous plants, through the 
wood to the bark. They cause that appearance 
in timber which carpenters call silver grain, or 
flower of the wood. 

medullary Sbeatb. A thin layer of 
vessels vvhieh surround the pith of Exogenous 
plants, and thence extend into the leaves and 
pjirts of fructification. 

medullary Substance. The Interior 
white portion of the brain. The medulla ob- 
longata is a part of the brain, lying upon the 
basilar process of the occipital bone, and 
foimed by the junction of the crura of the 
brain and cerebellum. It terminates in iike 
spinal fiaarrow. 

medusa (Gr, fiidopaot a rul&r). In My- 
thol^, the mort^ Gosgon [which see] ; ac- 
cording to Hesiod, the daughter of Keto and 
the sea-god Phorkys, whose face tiimed all who 
looked upon her into stone. She was slain by 
Perseus, who placed her head on the aegis of 
Atli^sn^, where it retained its petrifying power. 

Medusa. In Zoology, a name given by 
Linnaeus to a genus of marine animals, now 
forming an extensive tribe {Medusaria) in the 
class Aealepha of the Cuvierian system. The 
l)ody is in the form of a gelatinous disc, more 
or less convex above, called the 'umbel, from 
the centre of which, and from the margin, 
there depend in most of the species processes 
or filaments more or less numergns, and more 
or less elongated. The Medttm are commonly 
known by the name of seuddubber, 

'&c. They have a stomach or digestive cavity 
excavated' in the centre of, the disc, and open- 
ing externally either by a central and inferior 
crucial mouth, or continued into branched 
appendages, and receiving the nutriment by 
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innumerable .minute pores, analc^us to the 
stomata of plants, or those root-like appendages. 
The digested fluid is conveyed by vessels from 
the stomach to an exquisite network or plexus 
situated on the under surface of the border 
of the disc, where it receives the influence of 
the atmosphere, and is fitted for assimilation. 
Some species, as the Medusa aunta^ have also 
intestinal canals leading from the stomach to 
separate anal outlets. Traces of a nervous 
system and rudimentJil organs of vision have 
been discerned in some of the Mtdusee. I'liey 
swim by muscular contr«.etion of the margins 
of the disc. They are of distinct sexes, which 
congregate together chiefly in the autumnal 
months. The male and female organs imieh 
resemble each other, and are situated, in both 
sexes, in corresponding cavities, generally four 
in number, on the under surface of the disc. 
The ova are received when impregnated in 
marsupial sacs appended to the arms (in Me- 
duisa atirtia), whence they escape in the form of 
ciliated infusoria, afterwards assume the .struc- 
ture of eight-armed polypes, pass the winter in 
this state, and undergo their final transformation 
in spring. Notwithstanding the complication 
of the organic machinery, functions, and gene- 
rative economy of the Miduses, their solids 
form so small a proportion of their frame that, 
of a Medusa of ten pounds weight, what re- 
mains upon the filter through which its fluid 
parts (emefly sea-water) have escaped does 
not exceed two drachms. A great number of 
the Medmes are phosphorescent, shining in the 
night like globes of fire’; but the nature and 
' the agents of this wondeiful property remain 
to be discovered. Most of the Meduses at 
certain seasons sting and inflame the hand 
that touches them; but the cause of this' pro- 
perty is equally unknown. 

nxeersebaam (Ger./o«z» of the sea). A 
hydrous silicate of magnesia. It is found in 
various parts of Europe, hut ehiefty in Asia 
Minor, in stratified, earthy, or alluvial dep^^ite, 
at the plains of Eski-shehr, and in Natolia at 
Kiltschik near Konieh. It is dull and opaque, 
white or yellowish iu colour, adheres to the 
tongue, yields to the nail, and has a specific 
gravity of only 1*3 to 1*6. In the Turkish 
dominions it is used as a substitute for fuller’s 
earth, and for washing linen. The principal 
use of Meerschaum is in the manufacture of 
tobacco pipes, w'hich are prepared for sale in 
Germany by being soaked in melted tallow 
or wax, and afterwards polished. Imitation 
meemehaum pipes are sold in la^e- quantities, 
and care is necessary to guard a^nst deception. 
The best criterion is the peculiar brown colour 
which the genuine Meemchaum pipe assumes 
after having been smoked some time. 

XICegabvomit€». A variety of cliloro- 
broraide of silver found in limestone at Copiapo 
in Chili. 

Mogalealsm Games. One of the most 
magnificent of the Koman exhibitions of the 
4 i;ircus ; honour of Oybele, as ^ Bios, 

ike great goddess, the mother of the gods. 
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»Cegaliclitli.ys (G-r. i^iyas, great, and IxQ'lfs, \ 
a fish). An extinct genus of fishes, including ' 
species of great size ; one of which, the Mega- 
Uchthys Mibberti, has left its teeth and other 
parts in the eannel coal of Pifeshire, and the 
Edinbu:^h coal-field. 

IMCegalonyx (Gr. /x^oiy, and Srv^, a clam). 
A large fossil mammalian, the remains of which 
were found in a cavern in the limestone of 
Virginia in America. 

ncegralopterans (Gr. and ‘irTep6v, a 

feather). A name given by Latreille to a family 
of Hanipennate Neuropterous insects, compre- 
hending those which have large wings horizon- 
tally folded- 

Megralosanrus (Gr. g-iyas, and cadpos, a 
lissard). The generic name applied by Dr. 
Buckland to an extinct genus of gigantic Sau- 
rians, discovered by him in the oolitic slate of 
Stonesfield, near Oxford. The species on which 
the genus is founded included individuals 
measuring from forty to fifty feet in length; 
they partook of the structure of the crocodile 
and monitor. The entire skeleton has not as 
yet been found. The femur and tibia measure 
nearly three feet each ; and a metatarsal bone 
has been found of the length of thirteen inches. 
The bones of the extremities have large medul- 
lary cavities. The generic character is principally 
founded on the teeth, which Dr. Buckland thus 
describes; ‘In the structure of these teeth 
we find a combination of mechanical contri- 
vances analogous to those which are adopted 
in i^e construction of the knife, the sabre, 
and the saw. When first protruded above 
the gum, the apex of each tooth presented 
a double cutting edge of serrated enamel. In 
this stage its position and line of action were 
nearly vertical, and its form like that of the 
two-edged point of a sabre, cutting equally on 
each side. As the tooth advanced in growth, 
it became curved backwards, in form of a 
pruning knife, and the edge of serrated enamel 
was continued downwards to the base of the 
inner and cutting side of the tooth ; whilst on 
the outer side a similar edge descended but to 
a short distance from the point, and the convex 
portion of the tooth became blunt and thick, as 
the back of a knife is made thick for the pur- 
pose of producing strength. In a tooth thus 
formed for cutting along its concave edge, each 
movement«of the jaw combined the power of the 
knife and saw; whilst the apex, in making the 
first incision, acted like the two-edged sabre. 
The backward curvature of the full-grown teeth 
enabled them to retain, like barbs, the prey 
which they had penetrated.’ {JBridgmat&r Trea- 
tise i. p. 238.) These formidable teeth, which 
sufficiently bespeak the carnivorous and pre- 
datory nature of the extinct monster, were 
arranged in a pretty close series, in sockets, 
along the alveolar border of the jaws. 

DCeganycterans (Grr. Ateyay, and wpcripis, 
a night bird or bat). The first division or tribe 
of the order Cheiro^pt&ra, including the largest 
species of bats, ai flying foxes] which, how%, 
ever, are exclusively vegetable feeders, living 
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mostly on soft fruits, and having the molar 
teeth adapted to that kind of food by their 
broad simple crowns. The tribe is also dis- 
tinguished from the animal-feeding bats, whe- 
ther bloodsuckers or insect-catchers, by having 
the two innermost fingers armed with hook- 
shaped claws, and by the simple structure of 
the nose and ears. The alimentary canal, and 
especially the stomach of the great frugivorous' 
bats, are likewise more complicated than in the 
other tribes. The meganycterans are distri- 
buted over the warmer parts of Asia, Africa, 
and the Polynesian Isles, but do not exist in 
America. They comprise the genera My^o- 
derma, Pteropm, and Earpyia. 

IMCegrarian Scbool of Greek Pmio- 
sopbiy. This school, founded at J\Cegara by 
the disciples of Socrates, who retired thither 
after his death, was distinguished by its logical 
subtlety. Its most celebrated names were 
those of Euclides, Eubulides, and Stilpo, 

Megastoznes (Gr. fiSyae, and c'rbfia, 
mouth). The name of a family of ITnivalve 
shells, comprehending those which are not 
symmetrical, and wMch have a very large 
aperture or mouth. 

Megatherium (Gr. giyae, and Btiplov, a 
beast). The name given by Cuvier to a genus 
of extinct Edentate quadrupeds, including and 
represented by one of the most gigantic of 
terrestrial mammalia. The haun^es of the 
Megatherium Cuvi&n were more than five feet 
wide, and its body twelve feet long and eight 
feet high ; its feet were a yard in length, and 
terminated by formidable compressed claws 
of immense size ; its tail was of great length, 
and probably much larger than that of any 
other extinct or living terrestrial mammal. The 
head of the megatherium was relatively small : 
the cranium presents many of the pecmiarities 
of that of the sloth. The upper jaw was armed 
with five teeth on each side, the lower jaw with 
four on each side : all the eighteen teeth be- 
long to tbe molar series. They were perpetually 
growing, like the incisors of the Eodents ; but 
had their grinding surface traversed by two 
transverse ridges, and their texture composed, as 
in the teeth of the sloth, of a central body of 
coarse ivory, a thick outer coating of csementum, 
and a thin intermediate layer of fine and dense 
ivory, which forms the prominent terminating 
ridges of the crown. 

Nothing certain is known of the nature of 
the integuments of this singular aud enormous 
animal ; but tbe fossil bony armour which was 
once conjectured to have appertained to the 
megatherium unquestionably belongs to another 
Sjpecies of gigantic Edentates, more nearly al- 
lied to the armadillo. [GnYPTODorjr.] 

Megrim .(Pr. migraine, from Gr. 
Rposnia). A violent intermitting pain affecting 
one side* .of the head. 

Meionlte (Or. pLeltav, less). A silicate of 
alumina and lime, found in grains or small 
crystals of a whitish or greyish white colour 
at Monte Somma near Vesuvius. The name 
implies that the terminating pyramids of the 
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crystals are lower than in Idocrase, and con- ! 
sequently that the axis of the primary form ^ 
is shorter* ; 

ItCelaconite (Gr. f^ixas, hlacTc^ and k6vis^ ' 
powder). An earthy black oxide of copper , 
found in Cornwall and elsewhere. “ i 

MCeleena (Or. fiiXaiva^ fem. of Mack). 
A disease characterised by the passage of dark J 
coloured blood by stool. The pitch-black ; 
appearance of the eTaeuations is so striking, ■ 
that, when they are once seen, the nature of the i 
affection denoted can scarcely be mistaken. The i 
cause exists apparently in a congested state of , 
the Kver and stomach, and the treatment eon- | 
sists in the free use of mercurial nuiges. The 
ancients considered that the dar£-coloured j 
stools were composed of black bile ; but the 1 
correct inference from all that we know of, 
the pathology of the disease, is, that the . 
blood passed by stool comes from the eon- I 
gestod stomach, having acquired its black j 
colour from contact with the gastric juice. 
Hippocrates speaks of a fiiXaiva v6<ros eha- j 
rueterised by the vomiting of black blood, but 
tills more properly comes under the title of' 
Jksmatemesis in modern nosology. * 

nXelaleuca (Gr. fi4\as, black, and Xeu/cos, 
whits). A genus of Myrtacecs consisting of 
trees and shrubs, abouncHng in volatile aroma- 
tic oil, M. minor yields by distillation of its 
leaves, after fermentation, the green aromatic 
oil called Cajaputi or Cajeput oil, a valuable 
antispusmodic and stimuiunL The species are 
natives of Australia and the islands of the 
Indian Ocean. 

nxelam. A substance formed during the 
distillation of a mixture of sal-ammoniac and 
sulphocyanide of potassium. 

XVXelamine. A colourless crystalline sali- 
fiable base derived from melam, by boiling with 
strong solution of potash. 

nxelampodium (Gr. yi.^Xfnm6'^iov). The 
name of a modern genus of weedy Composite. 
Melampodivm was one of the Greek names 
given to the Black Hellebore [Helleborus], 
■with which the modern plant has no relation, 
ItSelcunpsrriue. A crystallisable substance, 
soluble in water and nearly insipid, contained 
in the Mdampyrum nemorosum. 

MCelanasplialt. A name given to the 
Albert Coal of Nova Scotia in consequence of 
its resemblance to Asphalt. 

SMCelanclioly (Gr. Mack bile). 

A disease of the mind, chiefly characterised by 
ungrounded apprehension of evih Melancholy 
is correctly designated a form of insanity when 
it continues for an inordinate period after 
any given cause of grief has been removed. 
It is undoubtedly so when it arises without the 
operation of any mental cause. We find it 
connected with dyspepsia, with constipation, 
and other signs of physical disease. Systematic 
writers speak of various forms of melancholic 
insanity, such as the religious, the nostalgic, &c. 

MIelania. A genus of fluviatile Pectini- 
branchiate Gastropods, having a moderately 
thick shell, with an aperture longer than it is 
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wide, enlarging opposite the spire, and the 
columella without folds or umbilicus : the length 
of the Spiro is various. They have long ten- 
tacula, with the eyes on their external side, and 
at aliout the third of their length from the base. 

Melanie An amorphous bhick sub- 

stance derived from hydride of salicyl. 

Melanin. The black pigment of the eye. 
When sejsarated from the surrounding mem- 
brane, it is a heavy black powder insoluble in, 
water, alcohol, and ether. 

^ Melanite (Gr. /teXas), A variety of Iron- 
lime Garnet, occurring in black dodecahedrons 
in the older lavas of Vesuvius. Those found at 
Frascati near Rome are locally called Black 
Garnets of Frascati, [Gabnut.] 

Melanocbroite (Gr. fidKas, black', xpda, 
colour). Chromskte of lead, found massive and 
in tabular rhombic prisms, of a colour between 
cochineal and hyacinth red, at Beresow, in 
Siberia. The name has reference to the change 
of colour which the mineral undergoes before 
the blow-pipe. 

Melanogallic Acid. A synonym of Meta- 
galliG add. 

Melaxiorrboea(Gr. jaAoy, hlack, and ftiw, I 
flow). A genus of Anacardiaceee consisting of 
I large trees natives of India. M. usitatissima, 
common in Indian forests, produces a dark- 
coloured wood of excessive hardness, so heavy 
that anchors for native boats are made of it ; 
and also a valuable black varnish, obtained by 
tapping the trees. 

Melanosis (Gr.). A malignant disease, 
charaetcrisod by deposition of a black matter in 
various parts of the body. 

Melanotannic Acid. The black sub- 
stance furined by the action of excess of potassa 
upon tannic or gallic acid. 

Melanterite. A mineralogical synonym 
for Native Sulphate of Iron [Coppebas], derived 
from the word Mdanteria, made use of hy Pliny 
to denote the same substance. 

Melantliaoeee (Melanthium, one of the 
genera). An order of Endogenous plants be- 
longing to the Lilial alliance, with a regular 
six-parted inferior perianth, and six stamens 
with the anthers looking outwards. The num- 
ber of species included iu it is inconsiderable ; 
but among them are the Veratrum^ or White 
Hellebore, and Colchicum, or Meadow Saffron, 
the poisonous qualities of which indicate the 
general properties of the order. 

Melanvurenic Acid. A product of the 
action of heat on urea. 

Melas (Gr. hlack). A disease endemic in 
Arabia: it consists in the formation of dark 
brown or black spots upon the skin. 

Melasma (Gr.). A disease of aged persons, 
in which a black spot appears upon the skin, 
which forms a foul tileer. A form of melasma 
is now described by nosologists in connection 
with disease of the supra-renal capsules, con- 
stituting the patholc^ical condition known as 
Addism's disease. 

Melasomes (Gfr. fiiXas, and erS/xa, body). 
A tribe of Hetoromerous Coleopterous insects. 
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comprising ttose •wHcli are of a uniform lalack tale ran, that while he was a child, the Moerae 
or grey colour. appeared to his mother, and said that he 

IMCelasaes. [Molasses.] should live only while a brand which lay 

XVEelasusio jBLcld. An acid produced to- burning on the hearth should be unconsumed ; 
gather with glucie acid by the action of potash that ijthsea immediately extinguished the 
on grape-sugar. flame and put the wood carefully away, but 

Itfelastomaoeae (Melastoma, one of the when afterwards irritated by the death of her 
genera). A natural order of Exogenous plants brothers, she threw the wood into the fire, 
belonging to the Myrtal alliance, with poly- that Meleagros died as its last spjirk flickered 
petalous flowers and strongly ribbed leaves, in- out, and that his death was followed immediately 
■habiting tropical countries in great numbers, by that of his mother and his wife. Like 
but unknown in Europe in a wild state, and only Achilles and Paris, like Baldr and Sigurdr in 
occurring very sparingly in the temperate parts northern mythology, Melea^os dies young; 
of America. In. the eq[uatorial regions of this like them he is invincible in the field; like 
continent they are extremely numerous ; and Theseus, Perseus, and Bellerojphon, he is the 
some of the species bear berries, the juice of destroyer of noxious beasts ; m the hunt of 
which stains the mouth black ; whence their the wild boar of Calydon, Atalant^ exhibits 
name. Their most characteristic mark is to the swiftness and strength of Daphu^, Arethnsa, 
have the anthers bent downwards and pro- and Kyr^n^, while the chase itself is paralleled 
longed into a horn, which is held fast in by the exploits of Heracles and other heroes 
sockets of the ovary before the flower expands, against the beasts of the field. With him 
Many of the species are ornamental. die his mother and his wife, as the death 

acelcMsedeciaus. In Ecclesiastical Bus- of Heracles and Paris is followed by that of 
tory, several sects of early heretics have been Beianeira and OEn6n6 ; and as Achilles falls at 
so termed, from the opinions entertained by the close of day, so Meleagros dies when the 
them respecting the*eharacter and office of Mel- j, torch of day is burnt out. Like those heroes, 
chisedec, arising from the language of St. Paul again, he can only be slain in one way, or in 
in the Epistle to the Hebrews. The Theodo- one vulnerable spot, and his sisters weep for 
tians, in the third century, are said to have his death, until they are changed into guinea- 
regained him as superior to Christ. A sect of hens (/neXearypiSes), as the sisters of Phaethon 
visionaries in Phrygia, who appear to have been shed amber tears over his dead body and are 
a branch of the Manieheans, are reported to changed into poplars. 

have made MelcMsedee an object of adoration. lUCeleagrls (Gr.). A term employed by 
Many divines of later times have entertained Linnseus to designate the genus of which the 
the belief that the Son of God appeared to turkey is the type. The head and upper part 
Abraham under the form of Melchisedec. of the neck is invested with a plumeless 
(Cuneua, De Bep. Hehrmorvm^ and carunculated skin : there is a cutaneous 

IlMcItltes (Syr. mal^ Mng). Jn Ecde- appendage of a similar construction under 
siastioal History, the Eutychians, when con- the throat, and another of a conical form on 
demned by the council of Ohalcedon, gave this the forehead, which in the male, when under 
name (royalists, imperialists) to the orthodox, excitement, can be distended and elongated so 
who endeavoured to put the order of the em- as to hang over the point of the beak. Prom 
peror Marcian into execution against them, the lower part of the neck of the adult male 
Among Oriental Christians it now designates hangs a tuft or tassel of stiff hairs. The coverts 
in a general manner all those who are neither of the tail are shorter and stiffen than in the 
Jacobites nor NestoHans, including the Maro- peacock, but can be erected and displayed in 
nites, Catholic Greeks, and non- Catholic Greeks, the same way. The tarsi of the male are armed 
of the three Eastern patriarchates. with weak spurs. The common turkey {Mtlea- 

HEeleager or Meleagros (Gr.), In the Gallopavo^ Linn.) was introduced into Eu- 
Homeric Mythology, a chieftain of the JEtolian rope in the sixteenth centtiry. Its size, and tht 
Calydon, son of CEneus and Althsea, and hus- excellence of its flesh, led to its being cultivated 
band of Cleopatra. Apart of the myth con- peculiar care: it is now common, and 

neeted with name of Meleagros is repeated widely dispersed. Its wild original of the 
by Phoenix to Acliillens in the tenth book of American woods is of a greenish colour, with a 
the JXmd, but this part relates only the war copper glows. A second and much more beau- 
betwoen the .^tolians and the Curates, in which species {Meleagris ocellata, Cuvier) has 
Meleagros, angry on account of a curse laid on been discovered in Honduras : its domestication 
him by his mother for the slaughter of her is greatly to be desired. The Guinea-fowl is 
brothers, refuses to aid his countrymen, until the Meleagris Nicmida. [Ntjmida.] 
prevailed upon to do so by his wife Cleopatra, Meles (Lat). A genus separated by Storr 
The character of Meleagros as here depicted the Linnsean TIrsvs, and characterised 
exhibits the same readiness to take offence, the by Mr. Bell as follows : Second incisor in the 
same sullen moodiness, and alternate energy lower jaw placed behind the others ; preraolars 
and inaction which characterise both Achilles 4—4 , 1->1 , . . ^ ^ , 

andRms. A passing referenee to las death jrrv “TOJ>eeduisa ramtenupted 

is the only notice taken in the Iliad of his series ; feet plantigrade ; a glandular pouch 
later history; but in the other versions the underneath the tail, having a transverse orifice, 
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Since tlie extirpation of the common bear, the 
badger, Ur^ Meles of Linnseue, Tvhich is a 
typical species of the present genus, is the sole 
representative of the Ursine family in our in- 
digenous zoology. The habits of this quadruped , 
are nocturnal, inoffensive, and slothful ; its food | 
consists of roots, earth nuts, fruits, the eggs of 
birds, insects, reptiles, and tlie smaller quadru- 
peds; its noxious qualities are consequently 
few and of slight moment^ and by no means 
justify the exterminating war unintermittingly 
waged against it. The muscular strength of 
the badger is great, its bite proverbially power- 
ful ; and a dog must be trained and encouraged 
to enter willingly into a combat with this species. ( 
The lon^ claws of the fore feet enable the bad- 
ger to dig with effect ; and he habitually dwells 
in burrows, which he digs by choice in de- 
clivities covered by thick coppice, or concealed 
in the recesses of woods. The female prepares 
a nest of moss and grass, and brings forth her 
litter of three or four blind young in the sum- 
mer season. 

aVEeletians. In Ecclesiastical History, the 
partisans of Meletins, bishop of Lycopolis in 
Egypt, deposed in a synod at Alexandria about 
306, on the charge of having sacrificed to idols 
during the persecution by Diocletian, He was 
supported by numerous adherents ; and thus a 
schism began, which was partially concluded by 
the submission of Arsenius, chief of the party, 
to Athanasius in 333, but does not seem to have 
been wholly extinct for 150 years. 

l^ellaoese (Melia, one of the genera). A 
natural order of hypogynous Exogens of the 
Rutal alliance, known by their dotted leaves, 
deeply monadelphous stamens, consolidated 
berried or capsular fruit, and few wingless 
seeds. The order is moderately extensive, and 
includes the Mdias, Trichilias, Guareas, Caror 
pas, and other interesting and useful genera of 
the tropical parts of Asia and America. 

MCelicerls (Gr. /aeAt, hone^, and Kiip6s, 
waw). An encysted tumour, the contents of 
which resemble honey. 

IMEelilite (Gr. honey, and stone). 

A silicate of alumina, peroxide of iron, lim^ 
magnesia, soda, and potash, found in small 
square prisms of a yellowish colour, andgenerally 
coated with oxide of iron, in the fissures and 
ca^uties of lava, at Capo dr Bov^ near Romo. 

IMCelilotus (Gr. homy, and AcorJs, lotus). 

A genus of Leguminosce, of which two or three 
species are euitivated in several parts of Europe 
as fodder plants, in the same way as lucern. 
The common Melilot, Jf. officinalis, is an an- 
nual or biennial, three or four feet high, with 
erect racemes of yellow honey-scented flowers. 
If cut continually and not allowed to flower, it 
will last several years, M. alba is the Bokhara 
Clover, the aromatic flavour of which recom- 
mends it for admixture with hay which has 
lost some of its savour. This is an excellent 
bee plant. The Melilots have a peculiar odour 
owing to the presence of cotmarin; this is 
most apparent in the M. ceeruleus, employed in 
Switzerland for flavouring chapzigor cheese. 
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Meliplxaerans (Gr. fifKi, honey, and tf>ayup, 
to eat). A family of Tenuirostros, comprising 
the birds which feed on the nectar of flowers. 

ASelltoea or SRC^liiioea. In Zoology, a 
genus of beautiful corals, and also a genus of 
butterflies. 

nxeixite. A native hydrous mellate of alu- 
mina. It occurs in yellowish octahedrons, and 
was first observed in the Brown Coal of Arten, 
in Thuringia. 

Mtellitlo Acl<l> The peculiar organic acid 
contained in the mellite or honey stone of 
Thuringia. 

Mellooa. The Mi Ihca iuherosa, sometimes 
called Vllvjcus tuherosus, is an herbaceous per- 
ennial, much cultivated throughout the elevated 
regions of Bolivia, Peru, and Now Granada, on 
account of its esculent tubers, which resemble 
small yellow potatoes. The plant forms a genus 
of Basdlacece, and has weak fleshy ternary 
stems, with fleshy heart-shaped roundish leaves 
and short spikes of inconspicuous yellow flowers. 
The tubers are called Oca quina in Bolivia, to 
distinguish them from other Ocas belonging to 
the Oxalia family. 

Kellon. A lemon-yelbw substance com- 
posed of six equivalents of carbon and four 
of nitrogen, obtained by heating dry sulpho- 
cyanogen. It is a compound radical, and com- 
bines with metals to form MeVonides. 

iMCeloeaotus (Melon-cactus). A genus of 
round-stemmed or globular-ribbed succulent 
plants, covered with spines on the ridge of 
the ribs, and producing the flowers among 
wool, on a hairy head or cap, wlxich is protruded 
from the top of the stem. They were included 
by Linnmus in his genus Cactus ; and they are, 
in fact, scarcely distinguishable from those dis- 
memberments of the genus to which the modern 
names of Gereus and Echinocaetus are applied. 
For the sake of their grotesque form, they are 
often cultivated by persons curious in collecting 
singular vegetables. 

AKelodrama (Gr. fx/4\os, song, and dpdqio, 
drarna). A short drama in which music is 
introduced; but differing from the opera, as 
the greater part of the words are recited, and 
not sung. In Germany, the melotirama is a 
short dramatic piece in lyrical verse; but among 
ourselves, and in France, its character is chiefly 
that of being a vehicle for gorgeous decoration 
and scenery, with an insignificant plot. 

XMCelody (Gr. fLfXoolla). In Music, the ar- 
rangement, in succession, of different sounds for 
a single voice or instrument, as distinguished 
from harmony, which is the result of the union 
of two or more concording musical sounds. 

lUCeloe (Gr. o. probe). A genus of 

Coleopterous insects, of the section Htierontera, 
tribe Trachelides, and family Cantharidse, in 
the system of Latroille. In this genus the au- 
tenme are composed of short and rounded joints, 
the intermediate of which are the largest, and 
sometimes so disposed that these organa pre- 
sent in this point, in several males, an einargi- 
nation or crescent The wings are wanting; 
and the elytra, oval or triangular, with a portion 
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of tile inner margin, carossing eacli other, only 
partially cover the abdomen, particularly in 
the females, in which this segment of the body 
is extremely voluminous. The meloea crawl 
along the ground, or upon low plants, on the 
leaves of which they feed. A yellowish or red- 
dish oleaginous liquid exudes from the articu- 
lations of their legs. In some districts of Spain 
these insects are used in the place of the true 
blister-flies {CantharidesY, they are also em- 
ployed by the farriers. I^.treiUe is of opinion 
that the modem meloSs were the Bv^estea 
of the andents, insects to which they attri- 
buted very noxious properties, supposing them 
to be fatal to the oxen that swallowed them, 

Melolontbidans* The family of Coleo- 
pterous insects of which the May-chaffer or 
May beetle {MelolontTia vulgaris) is the type. 

XMCelon. The Cucvmus Melo of botanists, a 
trailing annual, much cultivated for its grateful 
fruit in all Eastern countries, ‘especially in 
Persia, Tartary, and N'orth-'West India. In this 
country they can be grown with success only 
by the aid of artificial heat, and the fruit forms 
one of the delicacies of our desserts. These are 
what are called Musk Melons, with a rich musky 
flavour in the red or green fleshed fruit. Water 
Melons, the produce of 0. Oitrullus, are a dis- 
tinct race, less rich and su^ry, but with more 
abundant juice, and hence highly prized in hot 
dry countries. 

mtalopsite. A yellowish or greenish white 
Iiithomarge, from ITeudack, in Bohemia. 

BCelpomene (Or. /u€\irojti6vi?, the sinmr). 
One of the nine Muses (Hesiod, Theog. 77) ; 

later writers she is called the Muse of 
Ihragedy. 

AEelttslnd. In the mediaeval Mythology 
of Prance, a beautiful nymph or fairy, whose 
history occupies a large space in the popular 
superstitions of that country. She is repre- 
sented as the daughter of Helmas, king of Alba- 
nia, and the fairy Persine ; and as having mar- 
z’ied Eaymund, count of Toulouse, who built for 
her the magnificent castle of Lusignan (origin- 
ally called Lusineem, the anagram ofMelusine). 
Like most of the fairies of that period, she was 
doomed to a periodical metamorphosis, during 
which the lower part of her body assumed the 
form of a fish or a serpent. On these occasions 
she exerted all her ingenuity to escape observa- 
tion^ but having been once accidentally seen 
by her husband in this condition, she swooned 
away, and soon afterwards disappeared, none 
knew whither. Hut her form is said to be 
seen from time to time on the tower of Lusignan 
clad in mourning, and uttering deep lamen- 
tations; and her appearance was universally 
believed to indicate an impending calamity to 
the royal family of France. 

]M[el 3 nis (Gr. fi^Kovpis, an insect mentioned 
by Nicander). A Fabrician genus of Coleo- 
pterous insects belonging to the section Bento- 
rnera^ subsection Serrieornes^tnhe MaZacodermi^ 
and constituting the family Melyridea in the 
system of Latreille ; in which it is characterised 
as follows; Palpi commonly short and fili- 
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form; mandibles emarginated at the point; 
body usually narrow and elongated; head 
covered at the base by a flat or slightly convex 
thorax; joint of the tarsi entire, and the termi- 
nal hoolm unidentate or bordered with a mem- 
brane; antennse usually serrate, and in the 
males of some species even pectinate. 

Membrana Tympani (Lat). The mem- 
brane which separates the internal from the 
external ear. The dram of the ear. ^ab.] 

3MCem1>raxi6 (Lat. membrana). The ex- 
pansion of any of the tissues of the body into 
a thin layer. Anatomists generally enumerate 
three kinds of membrane ; namely, the mucous^ 
the serous^ and the fibrous. The mucous 
membranes are those which line the canals of 
the body which are exposed to the action of air 
or foreign matters, such as the lining of the 
nose, trachea, cesophagus, stomach, intestines, 
&C. The serous membranes form the lining of 
the sacs or closed cavities, as of the chest, 
abdomen, &c. The fibrous membranes are 
tougb, inelastic, and of a tendinous character ; 
such as the dura mater, the pericardium, the 
capsules of joints, &e. 

XWEemnon. In Greek Mythology, a son of Eos 
(the morning) and Tithonos (= Titan, a name 
for the sun), represented in the legend as a 
son of Laomedon and brother of Priam. As 
Tithonos was a prince of Troy, his son, the 
Ethiopian Memnon, had to take part in the 
Trojan war, in which he was slain by Achilles ; 
but his mythical character is again shoifn by 
the tears of morning dew, which his mother 
sheds on his death, just as the big drops fall 
from the sky when Zeus weeps for the untimely 
fate of his son Sarpedon. At the intercession 
of Eos, Zeus raised Memnon from Hades to 
Ol^pus. 

The name Memnon is by some supposed to 
be a general appellation or epithet, Mei-amun, 
bebved of Ammon. The famous statue called 
by the Greeks Memnon, at Thebes in Upper 
Egypt, which possessed the real or imaginary 
property of emitting a sound like that of a harp 
at the rising of the sun, is supposed to have 
been in the building called by M. Champollion 
the Ehamesseion, from its reputed founder 
Hhameses, orSesostris, of which, the stupendous 
ruins are still seen between Medinet-Habou 
and Kournah, (Champollion, Lettres hrites 
^tgypte et de^ Nubie, p. 261.) The statue of 
black granite in the Hritish Museuni, already 
styled the brother of the younger Memnon, 
was found in the Ehamesseion. The real 
Memnonium was, however, probably the temple 
said to have been erected by Amenoph or 
Amenothph. (Champollion, ib. p. 303.) 

XlCemoir (iV. m^moire, from Lat. memoro, 
I call to mind). In Literature, two different 
spedes of composition are popularly designated 
by the terms memoir and memoirs, A short 
biographical notice of an individual, or a short 
essay on a particular subject (especially to ac- 
company and explain a map, view, facsimile, 
or other representation of any object in art 
&c,) is called a memoir.. This name is parti 
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cularly appropriated to papers read ’before! 
scientific or literary societies. The account^ by 
an individual, of his own life, accompanied 
-with narratives and remarks respecting the! 
person^es and events of the times in which he ! 
lived, is termed his m&moirs\ being supposed, 
as the name denotes, to have been drawn np 
with the object of assisting his memory in re- 
flecting on past events. In modem bnt in- 
correct diction, the life of a person by another 
is also termed his memoirSy if drawn up with a 
somewhat less regular arrangement, and con- 
taining more matter not immediately connected 
with the subject than the species of narration 
which we term a life. The French were the j 
earliest, and have always been by far the most 
successful writers, in this branch of literature 
Their historical memoirs, partly autobiographi- j 
cal, and partly the works of authors who had | 
access to the papers and memorials of those 
whose lives they illustrated, form a complete 
series from the sixteenth century to the present 
time, and throw the greatest light on some 
portions of history ; while their memoirs of 
persons celebrated in' the ranks of literature 
and fashion are still more numerous and in- 
teresting. In the last century this branch of 
literature became so dar, that any distin- 
guished writer who not leave authentic 
memoirs of himself was sure to become the 
subject, after his death, of fabricated memoirs, 
published under his name ; and this species of 
falsification, of which Voltaire then complained, 
appears to be now carried on as extensively as 
at any former period. The collections of his- 
torical memoirs edited in Paris by Petitot, &c., 
contain tliree series of historical memoirs re- 
lating to French history, and one of English 
memoirs, translated, illustrating the period of 
our great civil war and revolution. The latter 
undertaking was conducted by M. Guizot. 

iMCemorlal. In Diplomacy, a species of 
informal state paper much used in negotiation. 
Memorials are said to be of three classes. 1. 
Memorials in the form of letters, subscribed by 
the writer, and speaking in the second person 
as addressed to another. 2. Memorials proper, 
or written representations, subscribed by the 
writer, and with an address, but not speaking 
in the second person. 3. Notes, in which there 
is neither subscription nor address. Species of 
the first class of memorials are : circulars from 
the bureau of foreign afiTairs sent to foreign 
agents; answers to the memorials of ambas- 
sadors; and notes to foreign cabinets and 
ambassadors. 

In English Law, the transcript of a docu- 
ment requiring registration, deposited in the 
registry, is so termed; 6.g. memorial of an 
annuity. 

SMCemory (Lat. memoria). The power or 
capacity of having what was once present to the 
senses or the understanding suggested again to 
the mind, accompanied by a distinct conscious- 
ness of past existence. The term is also 
employed, though more rarely, to denote the 
act or operation of remembering, or the peculiar 
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state of the mind when it exercifees this faculty, 
in wntradisfinetion to the faculty it^r-lf. Va- 
rious opinions have been propounded by meta- 
physicians respecting the nature and origin 
of the faculty of memory. Upon this point, 
however, it is not our intention to enter into 
any details, as this question is so mixed up with 
that of other faculties of the mind, and with 
metaphysical questions, as to be inseparable 
from them. [Association; Idrntity, Pee- 
sonal; Perception.] We may, however, re- 
mark, that the ancient Plutonists and Peri- 
patetics ascribed the faculty of momorj' to the 
common theory of ideas ; that is, of images in 
the brain, or in the mind, of all the objects 
of thought; and in this opinion they were 
supported, with slight modifications, by many 
other ancient philosophers. Modem think< ns 
for the most part regard memory as depend- 
ing on the law of association. There is no 
doubt that, more than any other of our mental 
faculties, it is affected by the physical con- 
dition of the body. [Mnemonics.] 

IKCezaory, Xiegral. [Immbmoeiae.] 

AdCeuacoanlte. A variety of Titaniferous 
Iron occurring in grains and small angular 
fragments of an iron-black colour in Cornwall, 
in the bed of a stream near Menaecan. 

aMCendloaiife Z*rlars. [Oedees, Mendi- 
cant.] 

SKendicity (Lat. mendicitas, the state of a 
Tnendicus or beggar). The condition of habi- 
tual beggars. One of the greatest curses which 
can afflict a civilised society is the prevalence 
of mendicity ; and it is very much to be 
regretted that the prejudices of excellent and 
humane persons have so constantly interposed, 
and still interpose, difficulties in the way of the 
adoption and enforcement of correct principles 
on this subject. For there are too many who 
persist in seeing in mendicity only the natural 
expression of that indigence into which num- 
bers are unhappily thrown by the inequality of 
property and uncertainty of employment pre- 
vaiHng in almost all communities ; and who 
forget that the encouragement of it affords a 
premium to the idle, the artful, the criminal — 
to all or any, in short, except those really de- 
serving sufferers whom it is the object of true 
charity to relieve. For the law of England, 
past and present, respecting mendicity, see Va- 
grancy. Under the operation of this law, of 
the national provision of the poor laws, and far 
more than either the activity of English indus- 
try, mendicity has been commonly regarded as 
less extensive and public in England than 
perhaps in any other country. And, owing to 
that very circumstance, it is perhaps worse in 
England than in any other country; that is, 
the established mendicants are more connected 
with the criminal part of the population. 
Ireland was long unhappily celebrated for the 
prevalence of mendicity. The number of desti-- 
fute fersom in the island was estimated by 
Mr. Stanley in 1837 at about 80,000 (Nieholl’s 
Beport on Boor Laws in Ireland ; the number 
of street mendicants in Dublin at nearly 1,000, 
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or alniost one-iwentieih of the population. Sir ] 
G. C. Lewis, following the evidence adduced 
before the IrishPoorLaw Comniission, divided 
the habitual mendicants into : 1, Wandering 
beggars, diiefly cripples, blind, maimed, &c. 2. 
Professional strolling beggars, who have no fixed 
domicile, and live constantly by mendicancy. 3. 
Town beggars, who live by mendicancy, but 
have a fixed domicile : these, he says, ‘are gene- 
rally known by those who relieve them, and 
their character is not on the whole very bad.^ 
4. Poor housekeepers, who are relieved by three 
or four neighbours, to whom their wants are 
known, but who would not resort to general 
begging. {OnltOCciL Distivrbanccs in Ireland^ 
1835.) But the administration of the Poor 
Law, and stiU more, perhaps, the extraordinary 
change which has taken place since 1847 in the 
numbers and circumstances of the Irish popu- 
lation, have gone a long way towards oblitera- 
ting this ancient evil. In Prance, dl;pbta de 
•mndidth were first founded in 1787 ; a kind 
of half way between prisons and hospitals for 
mendicants. Their situation was rendered de- 
pendent on their good behaviour. These re- 
ceptacles held 6,000 or 8,000 persons in 1789. 
In 1808, by a new law, mgabonds, mere var 
grants, were distinguished from beggars, i. e 
disabled persons, or other persons begging 
within their own arrondissement ; and the 
despots de m&idioiU were established for each 
department ; while under the Code P6nal, art. 
174, mendicity was rendered penal. The d^dts, 
however, ^dually fell into disuse. ^ ‘ The road 
to mendicity,* says M. Sismondi, ‘is now too 
wide and too easy ; instead of calling on reli- 
gion to smooth it, we should multiply as far as 
possible the resources of the poor, in order to 
prevent their being draped into it.’ 

ItCendlplte. A native oxychloride of lead 
found in the Mendip Hhls, Somersetshire, in 
white crystalline masses sometimes with a yel- 
lowish or reddish tinge. 

SVCenegrbinlte. A mineral discovered by 
Professor Bechi in the silver-lead mines of 
Bottino in Tuscany, and named by him after 
Professor Meneghini. It is a double sulphide 
of lead and antimony. 

nXenlUtei A brown and opaque variety of 
Opal, found in irregular nodules, which have 
sometimes a slaty structure, in tertiary strata 
near Paris; principally at Saint Ouen and 
jMCenil-Montant in beds of adhesive slate. 

Meninges (Gr. mvsyl, a membrane). The 
membranes which cover the brain are so called. 

Meningitis. Infiammation of the mem- 
branes of the brain, 

Meniscus. A lens convex on one side and 
concave on the other. [Lnirs.] 

Menlspermaceae (Menispermum, one of 
the genera). A natural order of diclinous 
Exogens, typifying the Menispermal alliance, 
and known technically by the condition of their 
seeds, which are amphitropal and have a large 
embryo in a moderate quantity of solid albumen. 
They occur in the tropical woods of Asia and 
America, knd consist of trailing shrubs, with 
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alternate simple or lobed leaves, and small 
dioecious usually racemose flowers. They are 
bitter and narcotic, some being poisonous. 
Anamirta Cocculus yields the Gocculics indicus 
seeds which are illegally used to give narcotic 
properties and a hitter flavour to malt liquor ; 
Jateorhiza palmata is the hitter Oalumba root ; 
and Cissampelos Pareira is the tonic Pareira 
hrava. The order is a somewhat extensive 
one. [Coccunus Ixnicus.] 

Meulspermlc Acid. An acid contained 
in the berries of the Anamirta Cocctdzis {Coc- 
cidits indicus), where it exists in combination 
with piorotoxin. 

Menuonltes. The title by which the^ Ana- 
baptists of Holland came to be distinguished, 
after they had put themselves under the gui- 
dance of Menno, a native of Friesland, who 
undertook to moderate the extraordinary fana- 
ticism of those sectarians- (Mosheim, transl. 
ed. 1790, V. 490.) [Baptists ; Amtabaptists.] 
MenobranebuB (Gr. (i4uu, 1 remain ; 

Xia, gills). A Perennibranchiate amphibian, 
which retains the external gills, 

Menopoxne (Gr. pevco, and iroo/xa, a lid). A 
Perennibranchiate amphibian, which retains the 
opercular aperture, but not the external gills. 
Menorrhagia (Gr. a month, and j5^- 
/ break). Flooding; immoderate men- 
strual discharge ; haemorrhage from the uterus. 
Mentis Plkllosophicus (Lat.). A che- 
mical or philosophical month, of which the 
duration is variously stated ; it was generally 
considered as includmg three days and nights. 

Menstruum (Lat. menstruus, monthly). 
In the language of the old chemists, some pre- 
pamtion or drug which could only operate 
effectually at a particular period of the moon 
or month ; but the term is now used for any 
fluid substance which dissolves a solid body. 

Mensuration (Lat. mensura, ammamring). 
Though this term hteraUy signifies the act of 
measuring, it is usually employed to denote the 
branch of practical geometrjr which teaches the 
methods of calculating the dimensions and areas 
of figures, the volumes of solids, fee., from the 
measurement of certain lines or angles of the 
figures or solids, which supply the requisite data. 

Every rectiliueal plane figure may be decom- 
posed into triangles ; and hence the mensura- 
tion of such figures resolves itself into the 
determination of the sides or area of a triangle. 
[TmaoNOMETUT.] Solids bounded by planes 
may in like manner be resolved into pyramids, 
and their contents consequently determined by 
the methods of elementary geometry. [Ptba,- 
MiD.] The determination of the lengths of 
curved lines, the areas of plane surfaces 
bounded by lines which are not all right, of the 
areas of curved surfaces, and of the volumes of 
solids bounded by surfaces which are not all 
plane, requires the aid of the integral calculus. 

LEbCTIPICATIOH; QuABEATtlBE ; CtTBATUM).] 

Mentha (Lat. ; Gr. lAvdr}). The genus of 
the Mints, several of which, as M. Piperita, 
citrata, Pulegium, mridis, &c., are used for culi- 
nary, medicinal, or perfumery purposes. [Mint.] 
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aUentliene. A liquid hydrocarbon ob- 
tained by distilling the crystallisable portion 
of peppermint oil, or f&p^rmint camphor, 
■with anhydrous phosphoric acid. Its formula 
is Ojjy H!|g. 

laentoiD (Lat. ihe chin). In Hammalc^, 
this term is restricted to the anterior and 
inferior margin of the mandible, or lower jaw. 
The nientum prominulum is that which extends 
beyond the perpendicular line^ dropped from 
the upper margin of the lower jaw, the human 
species being an example ; the mmtum ahscon- 
ditum% prevalent in the majority of Manmalia, 
is that which cannot be distinguished. 

SMEenUf Institutes of. The name given 
to the most celebrated code of Indian civil and 
religious law; so called according to the myth 
from Menu, Menou, or Manu, the son of Brahma, 
by whom it is supposed to have been revealed. 
The word, like the Teutonic man, comes from 
a root signifying first to measure and then to 
think ; it rea^Dpears in the Cretan Minos, who 
is likewise a lawgiver. 

The Hindus ascribe the laws of Menu to the 
remotest age ; and many of the most learned 
Europeans are of opinion that of all known 
■works there is none which carries ■with it more 
convincing proofe of high antiquity and perfect 
integrity. The Institutes of Menu embrace all 
that relates to human life ; the history of the 
creation of the world and man ; the nature of 
0od and spirits; and a complete system of 
morals, government, and religion. The work, 
says Sir W. Jones, contains abundance of 
curious matter, with many beauties which need 
not to be pointed out, and with many blemishes 
which cannot be justified or palliated: it is 
a system of despotism and priestcraft; both, 
indeed, limited by law, but artfully conspiring 
to give mutual support. But the most striking 
features by which the code of Menu is distin- 
guished are the rigour and purity of its morals. 
Many of its maxims have all the subhmily of 
the precepts of Christianity ; to which, in fact, 
they bear a close resemblaice, not only in the 
s^le of thought, but of expression. Thus, 
‘ Bet not a man complain, even though in pain : 
let him not injure another in deed or in thought ; 
let him not even utter a word by which his 
fellow-creatures may suffer uneasiness.’ Again, 
‘Let him bear a reproachful speech vrith 
patience ; let him speak reproachfully to no 
man ; with an angry man let him not in return 
be angry; abused, let him answer mildly.’ 
The words of the Psalmist, ‘ The fool hath said 
in his heart there is no Grod,’ are thus almost 
verbally rendered, ‘The wicked have said in 
their hearts no one sees us : yes, the gods dis- 
tinctly see them, and so does the spirit -within 
their breasts.’’ The Institutes of Menu have 
been translated into the English and French 
languages : into the former by Sir 'W. Jones in 
1794, into the latter byPes Longeham;^s in 1830 
(Strashurg). An edition of the original San- 
scrit, together with Sir "W. Jones’s translation, 
was published at Calcutta in 1322-26 by Sir 
Graves Eaugliton, 
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ncentira (Gr. fxims, strength ; ohpd, a tail). 
A name invented by Dr. Shaw for a gonus of 
birds peculiar to Australia, the true affinitios 
of -which have been the subject of much dis- 
cussion among ornithologists, Curier. observes 
that the Menurm, or lyre-pheasants, evidently 
belong to the order JPasserines, and approach 
the tlirushes in their beak, which is triangular 
at the base, elongated, slightly compressed, 
and emarginato at the point. Two species 
at least are at present known, both of which 
are remarkable for an extraordinaiy sexual 
developement of the biil feathers of the male. 
Of these there are three kinds : the twelve 
common ones, with very fine and widtdy 
separated barbs; two more in the middle, 
of which only one side is furnished with 
thickly-set barbs; and two external ones, 
curved in the figure of an S, or like the arms 
of a lyre, whose internal barbs, large and 
thickly set, form a kind of broad riband, while 
the external ones are very short, becoming 
longer only near the tip. The female has only 
the twelve ordinary quills. 

Menyantlies (Gr. geVor, and tSwQos, flower). 
A genus of Gentianaceous plants with powerful 
tonic properties. The M. trifoliata, or Buck- 
beau or Bogbean, a wild aquatic plant, with 
white fiowers densely cre.sted with hairs, was 
employed in medicine as a bitter, emetic, tonic, 
and diaphoretic. 

HCepbitls (Lat.). Any noxious exhalation ; 
but more particularly applied to carbonic acid 
gas. Mephitis was the name of a Latin goddess 
or sibyl who was invoked by the Romans as 
their protectress against noxious vapours. 

ZMCercaptan. A liquid composed of sulphur, 
carbon, and hydrogen, which has received 
the above name from its energetic action on 
mercury — corpus mercurium oaptans. (Zeise, 
Annales de Chimie et Fhysiqtte, Iv, 87.) 

MCercator*s Projeetton. A representation 
of the sphere on a plane which, on account of 
the facilities it affords for navigation, is uni- 
versally adopted for nautical diarta Meri- 
dians and parallels of latitude are repre- 
sented by systems 'of right lines at right 
angles to each other; equidistant meridians by 
equidistant lines, but equidistant parallels by 
lines whose distance apart increases with the 
latitude in such a manner that the rhumb or 
sailing course towards a fixed point of the 
compass (in other words, every loxodromic 
spiral) is represented on the map by a straight 
line. The method was invented by Gerard 
Mercator (his true name was Kauffman, of 
which Mercator is the Latin equivalent), a 
native of Bupelmonde in East Flanders, born 
in the year 1612. But, though Mercator gave 
his name to the projection, it does not appear 
that he knew the law according to which the 
distance of the parallels from the equator 
increases. The true principles of the con- 
struction were found hy Edward Wright, of 
Caius Collie, Camhri<%e, who explained them 
in his treatise, entitled The Gorrection of certain 
Errors in Navigation, published in 1699, and 
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are as folloTVS : Suppose one of the meridians j 
on the globe to be divided into minutes of a j 
degree.; one of these, taken at any parallel of 
latitude, mil he to a minute of longitude, taken 
on that parallel, as the radius of the equator to 
the radius of the parallel ; that is, as unity to , 
the cosine of the latitude, or as the secant of j 
the latitude to unity. This proportion holds 
true on the map in this sense, that if a minute 
of the equator he taken as the unit of a scale, 
then a minute of latitude will he represented 
by the trigonometrical secant of that latitude. 
Hence, in the map, while the degrees of longi- 
tude are aU equal, the degrees of latitude 
marked on the meridian form a scale of which 
the distances go on increasing from the equator 
towards the poles, each being (approximately) 
the sum of the secants of all the minutes of 
latitude in the degree. The numbers resulting 
from the addition of the secants of the succes- 
sive minutes reckoned from the equator form a 
scale of meridional parts, which is ^ven in all 
books of navigation. Landsmen may obtain a 
good general idea of the construction of Mer- 
cator’s chart from the article on the subject in 
the Penni/ C^dopesdia. [3VIap ; Pkojectioit.] 

IMCercenaries (Lat. mercenarius). The 
ii.anie given to soldiers who sell their services 
for money. In the earlier periods of the Greek 
republics, as in that of Rome, all the citizens 
were bound to serve, as such, and without pay; 
and there was nothing like a standing army. 
Such a force was, however, naturally main- 
tained b;^ the Greek tyrants ; and the Athenians, 
in the time of their wealth, for a different rea- 
son hired foreigners into their service, whence 
the term or strangers became almost equi- 
valent to that of mercenary. The Roman 
citizens, it is said, began to receive pay as 
soldiers during the war which ended in the 
destruction of Veil; but mercenaries iu the 
strict sense of the word were not employed by 
them till a much later period of their history. 
[CoNDOTTIEni.] 

BKercnriaZe. The first Wednesday after 
the great vacation of the parliaments, under 
the old French regime. On that day they met 
to discuss grievances and deficiencies, and to 
reprimand members for misconduct. Hence, 
an harangue of reproof is popularly termed in 
French a Tnercuri^e. 

IMCercnriaUs. A genus of common weeds of 
theEuphorbiaceous order, and having poisonous 
qualities. M.permnis is called Dog’s Mercury. 

IMCercurias Balds. An old Pharmaceu- 
tical term for CalomeL 

3MCercury (Lat. mercurius, from merx, mer- 
cari, to traffic). A Latin god, of commerce and 
gain. His festival was celebrated on May 25, 
chiefly by merchants, who visited his altar and 
well near the Porta Gapena at Rome. The 
statue of Mercurius Malevolus on the Vieus 
Sobrius, where he was proioitiated wi& milk 
instead of wine, held a purse in its hand. 
Thus there is little or nothing in common 
between the Latin Mercury and the Greek 
Hermes, with whom the later Romans identified 
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him, although the Fetiales refused to recognise 
the identity. [Heumbs.] 

Mbbourt. This metal is found in various 
parts of the world. Among the principal 
mines are those of Almaden, near Cordova, 
in Spain ; Idria, in Carniola ; Wolfstein and 
Morsfield, in the Palatinate ; Guancaveliea, in 
Peru. The principal ore of mercury is the 
svlphide or native cinnabar ^ from which mercury 
is separated by distillation, either with quick- 
lime or iron-Mngs, or by simply burning off 
the sulphur. Mercury occurs native, in small 
globules, generally dispersed through the sul- 
phide. It is also found as a cMoride^ iodide, 
and selcnide, but these are rare ores : in com- 
bination with silver it constitutes native aynal- 
I gam. 

^ Mercury is a brilliant silvery-white fluid 
metal, whence the terms hydrargyrum {fSScop 
Hpyvpos) and guicJcsilver. In chemical formulae 
it is represented by Hg, and by the atomic 
equivalent 100. It is liquid at all common tem- 
peratures, solid at —40°, and contracts at the 
moment of congelation. It boils at about 660°, 
but it emits vapour at all temperatures above 
40°. Its specific gravity at 60° is 13-56, but 
in the solid state it exceeds 14. The specific 
gravity of mercurial vapour is 6*976. When 
mercury is pure, it is not affected by agitation 
in contact with air. When rubbed with sugar, 
chalk, lard, conserve of roses, &c., it is reduced 
to a grey powder, which consists of minute 
mercurial globules, blended with the foreign 
body. In well-made mercurial ointment, or 
blue pill, which is' mercury rubbed down with 
conserve of roses, these globules should not be 
discernible by the naked eye. 

Mercury and oxygen combine in two pro- 
portions, and form' two oxides, both of them 
salifiable : a dioxide or suboxide, composed of 
200 mercury and 8 oxygen ; and a protoxide, 
composed of 100 mercury and 8 oxygen. The 
sttboxide is obtained when finely levigated 
diehloride of mercury (calomel) is triturated 
with excess of lime water. It is a black powder, 
resolved by light or by heat into metal and 
oxide. It forms a distinct class of salts, which 
give black precipitates with the caustic alkalies. 

The protoxide or red oxide is produced by 
heating mercury in a long-necked flask, open to 
the air, nearly to its boiling point. It becomes 
slowly coated with reddish brown scales and 
crystals, and is Tiltimately converted into a red 
<^stalline substance, called in old pharmaceu- 
tical works predpitatum per se or calcined, 
merc%iry. It may also be obtained by heating 
nitrate of mercury; and it is thrown down 
in the form of a yellow powder, when potash 
or soda is added to a solution of corrosive 
sublimate, or of nitrate of mercury. In this 
precipitated state it possesses certain properties 
in regard to solvents, which distin^ish it from 
the crystalline oxide, of which it is considered 
an aRotropic modification. 

Mercury and Chlorine also combine in two 
proportions, and form a subchlorxde, and a 
chloride, formerly protochloride and hi- 
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cJdoride ; the old terms calcmel and corrosive 
svblimate applied to these chlorides are dis- 
tinctiyely eonvenient. 

Subemoride of mercury, or calomel, composed 
of 200 mercury and 36 chlorine, is generally 
made by sublimation, from a mixture of the 
sulphate of the suboxide with common salt. 
The calomel vapour is received into a capa- 
cious condenser, in which it is deposited in 
a pulverulent form : it is afterwards carefully 
levigated, and washed in large quantities of 
distilled water. 

Calomel is tasteless, and insoluble in water. 
Its specific gravity is 7*14. At a heat some- 
what below redness, it rises in vapour, without 
previous fusion; but it fuses when heated 
under pressure. The density of its vapour is 
8 ’2. [Calomei,.] 

CMoride of Mercury or Corrosive Sublimate^ 
composed of 100 mercury and 36 chlorine (Hg 
Cl), is made by exposing a mixture of chloride 
of sodium and sulphate of mercury to heat in a 
proper subliming vessel; corrosive sublimate 
rises, and sulphate of soda is the residue; 
Hg 0 ,S 03 + NaCl=Nab,S 03 + HgCl. Chloride 
of mercury has an acrid nauseous taste, leaving 
a permanent metallic and astringent flavour 
upon the tongue: it is a powerful corrosive 
poison. Its specific gravity is 5-4. It is 
usually met with either in the form of heavy 
white semi-transparent and imperfectly cry- 
stallised masses, or in powder. It is soluble in 
about 20 parts of cold, and 2 of boiling water; 
and as the solution cools, it deposits quadran- 
gular prismatic crystals. It dissolves in 8 
parts of alcohol and in 4 of ether. When 
heated, it fuses and evaporates in the form of 
a dense white vapour, powerfully affecting the 
nose and mouth: the density of this vapour 
is 9*4 : it is condensed in prismatic crystaU on 
cold surfaces. 

Corrosive sublimate is either decomposed by, 
or combines with, many organic bodies ; some 
of them convert it into calomel, others enter 
into combination with it^ forming permanent 
compounds. The applications of it to the 
preservation of anatomical pr^arations, and 
to the prevention of dry rot, illustrate these 
actions. The efficacy of a mixture of white of 
egg and water, in preventing or mitigating the 
poisonous effects of this substance, depends 
upon its direct combination with albumen. 
[Dry Eot,] 

The Iodides and Bromides of mercury corre- 
spond in atomic composition with the chlorides. 
The iodide ( — Hg I) is of a scarlet colour, hut 
not sufficiently permanent for use as a pigment. 
The red svlphim of mercury has been above 
adverted to as the principal native compound 
or ore of this metal ; it is largely manufactured, 
generally by heating mixtures of mercuiy and 
sulphur, and sometimes in the humid way by 
precipitation ; that made in China is especially 
esteemed on account of its colour, but as a 
pigment it is not permanent. [Cinnabar; 
yERMXX.ION.] 

Qi/anide of mercury is oscasionally resorted 
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to as a source of hydrocyanic acid, and the 
Fulminate is largely manufactured for use in 
percussion caps. [Fuwunating Mercury.] 

Laige quantities of mercury are used in the 
separation of gold and silver from their o^s, 
and it is a metal of considerable importance in 
reference to its therapeutical applications. It 
is employed in the construction of barometers, 
thermometers, and some other philosophical 
instruments, and more especially in the manu- 
feeture of looking-glasses or mirrors, the silver-^ 
ing of which is effected by the application of 
an amalgam of mercury to the polished surface 
of the glass. The process is performed as 
follows : — 

A single and perfect sheet of pure tinfoil, of 
proper thickness, and somewhat larger than 
the plate of glass, is spread upon a perfectly 
plane table of slate or stone : mercury is then 
poured upon it, and rubbed upon its surface by 
a hai'e's foot, or a ball of flannel or cotton, so 
as to form a clean and bright amalgam ; upon 
this, an excess of mercury is poured, until the 
metal has a tendency to run off. The plate of 
glass, previously made quite clean, is now 
brought borizontally towards the table, and its 
edge so adjusted, as, by gradually and steadily 
sliding it forward, to displace some of the excess 
of mercury, and float the plate as it were over 
the amalgam, the dross upon its surfiice being 
pushed onwards by the edge of the glass, so 
that the mercury appears beneath it with a 
perfectly uniform, clean, and brilliant reflecting 
surface. Sqmire iron weights, of 10 or 12 lbs. 
each, are then placed side by side upon the 
surface of the plate, so as entirely to cover it, 
and press it down upon the amalgamated sur- 
face of the tin; in this way the excess of 
mercury is partly squeezed out, and the amal- 
gam is made to adhere, by crystallisation, 
firmly to the glass. The mercury, as it runs 
offi is received into a channel on the side 
of the table, which is slightly inclined to 
facilitate the drainage, and in about 48 hours 
tiie weights are taken off and the plate is 
carefully lifted from the table and set nearly 
upright, by which the adhering mercury gra- 
dually drains off, and the brilliant amalgam 
remains, perfectly and uniformly adhering to 
the glass. 

The annual imports of mercury into this 
country are about 2,200,000 lbs., chiefly from 
Alraaden ; of this quantity only about one- 
eighth is retained for home consumption, the 
rest being exported chiefly to South America, 
the United States, and the East Indies, with 
smaller quantities to Russia, Belgium, &c. 

Mercury. In the Solar System, the planet 
nearest the sun. The mean distance of Mer- 
cury from the sun is 0*3870981, the earth’s 
mean distance being taken as unit; it is 
consequently little more than a third of the 
earth’s distance, and equal to about 36,000,000 
miles. His mean sidereal revolution is per- 
formed in 87*969,258 mean solar days, and 
his successive oppositions or conjunctions take 
place at intervals of 115*877 mean solar days. 
K K 
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The orbit is inclined to the ecliptic in an angle ' 
of 7® 0' 9"; and its eccentricity is greater than 
that of any other of the old planets, being 
0*205, 516, the major axis being unit. Mercury 
being an inferior planet always appears in the 
neighbourhood of the sun ; his greatest elonga- 
tion, or angular distance from the sun, amounts 
only to 28® 48'; so that he is yery seldom, 
when at his greatest distance from the earth, 
visible to the naked eye, and then only at 
sunrise or sunset. His apparent diameter 
varies from 6'^ at his superior conjunction 
to 12" at his inferior conjunction when nearest 
the earth. At a distance equal to the mean 
distance of the sun from the earth, the apparent 
diameter is 6*9". His true diameter, compared 
with that of the earth taken as unity, is *398, 
or about 3, 140 miles. On account of the small- 
ness of the planet and its proximity to the sun, 
it is difficult to distinguish any features on the 
surface. Mercury, like the moon and Venus, 
exhibits phases; and the planet is supposed 
to revolve about its axis in 24 h. 5 m. 28 s.; 
but the evidence on which this rests is far 
from conclusive. Mercury is sometimes seen 
to pass over the sun’s disc. This can only 
happen when he is in one of his nodes nearly 
at the same time that he is at his inferior 
conjunction. The phenomena are of more 
fbequent occurrence than the transits of Venus, 
but of far less astronomical importance. The 
two next transits will be visible in this country, 
and will occur at the following dates: 1868, 
Nov. 4 ; 1878, May 6. [PtAOTT.] 

- AKerganser. [Mjiiiaus.] 

AflE;el^grer. In Law, the destruction of a 
leaser estate in lands and tenements by tbe 
acquimtion of a greater estate in the same, 
imm^ately succeeding, by the same party 
and in the same right. Thus an estate for 
years will merge in an estate for life, if there 
be no other intervening estate ; and an estate 
for b’fe in an estate of inheritance. So, if 
a landowner becomes entitled to a sum of 
money charged on the land, the charge will 
generally be merged. There is no merger of 
an estate tail. 

nXerguB (Lat a diver), A Linnsean genus 
of^ Anserine birds, characterised by a beak 
thinner and more cylindrical than that of 
the ducks, and with each mandible armed at 
its margins with small pointed teeth directed 
backwards, like those of a saw: the upper 
mandible is curved downwards, at its extremity. 
The goosander {Mergus serraior) and the mer- 
ganser {Mergus Merganser) are examples of 
this genus. 

awericarp (Gr. fiepis, a portion, and napirds, 
fruit). In Botany, the half of the double &uit 
of an umbellifer. 

ACerldlau (Lat. meridies, mid-day). In 
Astronomy, a great circle of the sphere passing 
through the poles of the earth’s axis and the 
zenith of the spectator. It is the circle on 
which the latitudes of places are reckoned, 
commencing from the equator, which it inter- 
sects at right angles. [DEaKBE.T 
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AKerldlan A.ltltade« The altitude, or 
height above tbe horizon, of any celestial object, 
when it crosses the meridian of a place, 

IMCeridian, First. The meridian from 
which longitudes are reckoned. The choice of 
the first meridian is entirely arbitrary; and 
most nations reckon the longitudes from their 
capital or meridian passing through their prin- 
cipal observatories. Thus, in English works, 
the longitude is reckoned from Greenwich; 
in Prench, from Paris; in Russian, from St. 
Petersburg &c. Ptolemy employed the Canary 
Islands, l3ie Prench formerly reckoned from 
Perro, and the Dutch from the Peak of Tene- 
riffe. Mercator chose the island Del Corvo. 

(XONGITUDB.] 

Meridian of a CrXobe or tbe Brass 
Meridian. A graduated circular ring, within 
which an artificial globe is suspended and re- 
volves, and by means of which it is connected 
with the frame bearing the horizontal scale. 
Meridian lines are also traced on the globe 
itself, usually at 15® distance, or a difference 
of longitude corresponding to an hour of time. 
It is probable that these, with the parallels of 
latitude, suggested to Descartes the idea of co~ 
ordinates, which he applied so successfully to 
connect algebra with geometry. 

Meridian Bine. A line traced on the 
surface of the earth, coinciding with the inter- 
section of the meridian of the place with the 
sensible horizon. 

Merino sheep. A breed of sheep tin 
lately peculiar to Spain, but now reared in 
Saxony, and particularly in Australia, chiefly 
for the superior fineness of their wool. The 
word merino signifies an overseer of pasture 
lands, and is applied to this breed of sheep, 
because, in Spain, they are kept in immense 
flocks, under a system of shepherds, with a 
chief as a head, and with a general right of 
pasturage all over the kingdom. The best 
flocks of Spanish merinos are found in Leon 
and Castille ; of the Saxon variety, at Stolpen 
and Boehsburg ; but merinos are to be found 
in North America, the Cape of Good Hope, 
and above all in New South "Wales, which has 
become one of the principal wool-growing 
countries in the world. There are one or two 
flocks of pure merinos in this country; but 
tbe unfitness of the climate, and the high prices 
both of wool and of mutton discourage any 
attempt to displace the larger native breeds. 
[Sheep.] 

Merlon (Er.). In Eortification, the part qf 
the parapet between two embrasures. 

Mermaid (Ger. meer, sea, and magd, 
maid). A fabulous creature; the fore part 
woman, ^ the hinder half fish. The fl-niTviala 
which, viewed at a distance, may have originated 
the idea of mermen and mermaids, are the 
cetaceous dugong and manatee : these have their 
fore fins rudely fashioned like arms and 
and terminate behind in a fish-like tail. The 
nipples are pectoral ; and they are often seen 
ascending to the suriace to breathe, clasping 

their suckling young to the breast. 
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Meropidans. The family of Insessorial 
liirds of which, the bee-eater \Mero;ps) is tlie 
type. 

BEeros (G-n); In Architecture, the plane 
face between the channels in the triglyphs of 
the Boric order. 

BXeroxene. A name given to the brilliant 
crystals of brownish-green Mica {BiotUe) from 
Vesuvius. 

BfEertilldans* The family of Bentirostral 
perehers of which the thrush {^Merula) is the 
type. [Thrush.] 

lUEerulius. A genus of Fungi well known 
as comprising the species which produces Dry 
Hot. This plant is culled Jlf. Coni- 
ferous wood is very liable to be attacked by 
this destructive agent, but ita attacks are nrit 
confined to such wood, other timber when it 
falls in its way being equally liable to destruc- 
tion. It will sometimes penetrate even thick 
walls, to the destruction of the mortar. In 
wine-cellars it destroys shelves and lath-s, and 
creeps amongst the sawdust used for packing, 
ultimately attacking the corks and spoiling the 
wine. Hence sawdust should not be used in 
cellars liable to this pest ; and if wood is any 
way used, it should be kyanised. [Bey Hot.] 

Bdesembryaceae (Mesembryantliemum, 
one of the genera). A rather extensive but not 
very important order of perigynous Exogens 
of the Ficoidal alliance. They are succulent 
herbs, abundant in South Africa and distin- 
guished by their numerous conspicuous petals, 
and several consolidated carpels. Many of 
them are very beautiful. 

BCesembryantbemum (Gr. juecro$, the 
middle ; ^fi$pvov, embri/o ; and ivOos^ a flower). 
A very large genus of succulent Cape plants, of 
which many species are conspicuous for the 
beauty of their flowers, which expand in sun- 
shine, and close up in gloomy weather. They 
are chiefly interesting on account of the hy- 
grometric quality of their fruit, which when 
wetted opens out into numerous radiating 
valves, and when dry contracts with force into 
a compact, and apparently solid body. This 
fruit is sometimes called the Fig-marigold. 

BXesenceiilialon (Gr. and kyKi- 

<pa\oSj brain). The natural primary division 
of the brain, which is usually encompassed by 
the parietal segment of the ci;anium, and con- 
sists of the lobe of the third ventricle, the optic 
lobes, with the appendages called the cona~ 
rium, and in fishes the h^poaria. 

Chaussier gave the term Tnesocephale to an 
artificial combination of the pons varolii with 
the optic lobes, dissociating the one from the 
medulla oblongata and cerebellum, and the 
other from the lobe of the third ventricle. 
By some anthropotomists the term meao- 
cephalon is used aynonymowly with that of 
pons varolii. 

BKeseutery (Gr. psarivTspov). The mem- 
brane by which the intestines are attached to 
the vertcbr® ; it is formed of a duplicature of 
the peritonaeum, and supports the uerves and 
vessels of the intestines. 
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BKe»ityleixe> A hydrocarbon =» CgHij,, 
produced by the action of sulx»Iiuric acid ux>oa 
acetone. 

BEeslin (Old Fr. mesler, to mix). A mixt ure 
of various kinds of grain. 

BXesmerlsm. [MAOHETis\r, Animau.] 

BEesne Process. Such proee.ss as intervenes 
between the beginning and end of a suit. It 
is opposed to final process, or that which takes 
place^ by way of execution after judgment. 
Imprisonment for debt on mesne process was 
formerly cfleeted on the bare affidavit of one 
eraon, stating that another owed him 20/., 
ut except as regards absconding delitors was 
abolished by the Act 1 & 2 Met. c. 110. 
[Arekst.] 

BXesne Profits. Tho yearly rents &c. of 
land held iliegally, which arc recoverable in 
an action of trespass by tho law'fnl owner after 
he has recovered possession of tho land. 

DMCesocarp (Gr. fieaos, and Kapiros, friuf). 
In Botany, that part of a pericarp tvhich lies 
between the epicarp and endocarp. 

BOCesooolon (Gr. (jl€<t6ko»Kov). The mesen- 
tery of the colon : it is an extensive duplicature 
of the peritonaeum. 

BEesolabe (Gr. to take hp the 

middk). An instrument employed by tho 
anciente for finding two mean proportionals 
between two given lines ; these were required 
in the problem of the duplication of the cube. 
(See Eutocius On the Works of Archimedes, and 
the third book of Pappus.) 

BKesoUte (Gr. piaos, and KiBos, stone; 
because it is intermediate between Hatrolite 
and Scolezite). A lime-and-soda Mesotype. 

BXesopliloeam (Gr. picas, and tpKotSs, 
bark or rind). In Botany, the cellular layer 
of bark overlying the liber, and underlying 
the epiphlceum, i.e. the layer immediately be- 
neath the epidermis. 

BKesopby’llum (Gr. picas, and ^-hWov, a 
leaf). In Botany, the parenchymatous tissue 
forming the fleshy part of a leaf between the 
upper and lower integuments. ■ 

BEesotborax (Gr. picos, and the 

chest). In Entomology, the posterior segment 
of the alitrunk, which bears the posterior 
pair of wings and the third or posterior pair 
of legs. 

BEesotype (Gr. picas, middle, and rivos, 
type). The name given by Haiiy to Natrolite, 
because the primaiy form of its crystals is in- 
termediate between Analcime and Stilbite. 

BEesoxalio Acid. An acid obtained by 
boiling a saturated solution of alloxauate of 
baryta, which is thus resolved into nusowalaie 
of baryta, and other products. This acid is 
crystal'lisable, and very sour and soluble. Its 
formula is 0^ 

BEesozoic (Gr. picos, and life). The 
name given by Professor Phillips to the middle 
of the three great geological periods, more usu- 
ally denominated Sboonoary. The mesozoic 
group includes (1) tho new red sandstone or 
triassic, (2) the lia^ (3) the great series of tho 
oolites, (4) the Wealaen, and (5) the cretaceous 
X H 2 



MESPILUS 

series, and is of great import^ce in En^lan^ | 
owing to tlie many useful minerals which, it 1 
yields. It is also rich in fossils, being remark- ' 
able for reptiles’ bones, many of them indicating 
animals of singular forms and proportions. It 
is not the case, however, as once supposed, that 
reptiles first appear in mesozoic rocks, as they 
have been recently found in coal measures. 
Neither is this middle period withont represen- 
tative forms of animals of still higher organisa- 
tion ; as quadrupeds certainly, and birds pro- 
bably, existed during the whole of it. The 
minerals include, besides limestones and cement 
stones very rich and extensive deposits of iron- 
ore, and abundant stores of rock salt and salt 
springs. 

MCespllus (Lat. ,* Gr. the Medlar^ 

tree). The botanical name of the genus of the 
Medlar. The common medlar is called Mes^ilus 
germanica. [Medlae.] 

nxess (Lat. mensa, a table). In Militaiy 
language, the public dinner prepared for the 
officers of a regiment or detachment, and to 
the support of which they are bound to con- 
tribute a portion of their pay. Generally 
speaking, only married officers are exempted 
from contributing to, and dining at, the mess ; 
the rest preside over it in rotation, without 
respect to military rank. There is a small 
government allowance in aid of the expenses 
of the officers’ mess. Messes for sergeants have 
now been universally established. 

Mess. In the Koyal Navy, the general 
meeting of the officers at the meals. In large 
ships ttiere are the ward-room mess, ^n-room 
mess, midshipmen’s mess, and engineer’s mess. 
In ships of the frigate class and smaller vessels, 
the ward room is wanting. The sailors are also 
divided into messes of eight to twelve men each, 
among whom one acts as cook and messman. 
Each officers’ mess has its steward, who serves 
as caterer. 

Messexig'er (Fr. messager, from Lat. mis- 
sus, sent) or Voyol. In Naval language, a 
hawser or small cable of about sixty fathoms in 
length, wound round the capstan, and employed 
to transmit the capstan’s power to the great 
cable, which from its non-pliability would fail 
to bite so well on the barrel. As the messengef 
is wound on at one end it is wound off at the 
other, the loose end being nipped^ on to the 
cable lower down, so as to make the action 
continuous. 

aMCesseugrers, Kinip’s. Certain officers 
employed in the secretary of state’s department 
to convey despatches, either at home or abroad. 
They were formerly employed in serving the 
secretaries’ warrants for the apprehension of 
parties charged with high treason, or other 
grave offences ; and in such cases it was not 
unusual for them to detain their prisoners 
at their own houses. In the year 1713 the 
ambassador of the emperor of Morocco was 
taken into custody by a king's messenger, and 
jfeleased only after a lapse of six months. 

3MCesslad. The name given to the only 
modem epic poem of Germany; the suhiect of 
500 


METAGALLIO ACID 

which is the sufferings and triumph of the 
Messiah. It is written 'in hexameter verse, for 
which the German is, perhaps, better fitted 
than any modern language, and consists of 
twenty hooks. The publication of this poem 
procured for its author a great reputation ; but 
posterity does not appear to sanction the high 
award pronounced on it by contemporaneous 
writers. The reputation of Elopstock among 
his own countrymen rests chiefly on his Odes ; 
and it must be admitted that in all those 
parts of his epic poem into which a lyric 
spirit could be infused — ^in other words, when- 
ever the feelings or the sympathies were to 
be excited — there are few poets, either an- 
cient or modern, to whom he deserves to 
be postponed; but, on the other hand, the 
dignity and sublimity of his sentiments are 
not unfreqnently disfigured by the pedantry 
and affectation of his style, and the tedious- 
ness of his episodes. 

naCessiab. An old Hebrew word, signify- 
ing the anointed or sacred, corresponding with 
the Greek word ; and in this sense 

applied by Christians to the Saviour, as it was 
anciently applied by the Jews to them prophets, 
priests, and kings, who were all anointed when 
tibey assumed their office. 

nxessuagre (Mod. Lat. messuagium). In 
Law, a messuage is said to be properly a 
dwelling-house with a small portion of laud 
adjacent. It is now one of the general words 
used in the legal description of dwelKng-houses 
with the land attached. 

Mestino. In Spanish America, the child 
of a Spaniard or creole and a native Indian. 
[Mulatto.] 

XMCetaboUaxis (Gr. juerajSoA^, change). A 
subclass of insects, including all those which 
undergo a metamorphosis. 

metacarpal (Gr. fierd, between*, KapirSs, 
in the sense of t^ wrist). Belonging to the 
metacarpus, or that part of the hand which is 
between the wrist and fingers. 

Metaoentre. A term first appHed by 
Bouguer to a certain point of a floating body 
upon the position of which the stability of the 
body depends. [Hxdsostatics.] 

Metacetone (Gr. /46 t<£, indicating change ; 
and^ acetone). One of the products formed 
during the distillation of a mixture of one part 
of starch or sugar with eight of quick lime; 
it is a colourless liquid, insoluble in water, 
but soluble in alcohol and ether, and of an 
agreeable odour. Its formula is Cg Hg 0. It 
is converted by oxidising agents into metaoe- 
tonic (propionic) acid= Cg Hg Og + H 0. 

MCetacbloritei A mineral resembling 
Chlorite, found in green aggregated crystals 
at Biichenberg in the Harz. 

mcetagallic Acid. "Vnien gallic acid is 
rapidly heated up to about 480°, carbonic acid 
and water are evolved, and a black product 
remains soluble in the alkalies, and forming 
insoluble compounds with many of the metallic 
oxides. This product has been termed meta~ 
^alUo add. 
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lUCetagrenesis (Gr. indicating change ; 
and 7 ^re<rts, birth). The changes of form winch 
the representative of a species undergoes in 
passing, By series of successively generated 
indiriduals, from the egg to the perfect or 
imago state. It is contradistinguished from 
OMtainorjahisis^ in which those changes are 
undergone By the same individuals. The 
following is an example of metagenesis; The 
egg of the Medusa is developed into a ^olgpc 
which, assuming a form called Strobila, sepa- 
rates into numerous individual young Medusae. 
The larval polype propagates other similar 
polypes By gemmation, each of which Becomes a 
Strobila^ and is resolved into numerous Medusae. 
Thus^ there is a successive production of pro- 
creating individuals from a single impregnated 
ovum of a Medusa, according to the law of 
Parthenogenesis. 

IMCetallic Colours. A term sometimes 
applied to pigments of mineral origin, to dis- 
tinguish them from colours derived from the 
animal and vegetable kingdoms. Many metals 
yield coloured compounds capable of being em- 
ployed as pigments; but chromium, copper, 
lead, and iron are especially distinguished for 
the valuable colours which they produce. 

metallic Tractors. Towards the end 
of the last century, Dr. Elisha Perkins, of 
Norwich in Connecticut, introduced a me- 
thod of treating diseases by drawing over 
the affected part two small metallic rods 
made of different metals, which he called me- 
tallio tractors, and the operation was called 
iractoration. The use of tractors has been 
called Perkinism. 

metallochromes (Gr. fi4ra\\ov, metal, 
and j(p(3fia, colmir). When very thin films 
of peroxide of lead are deposited by electro- 
lytic action upon polished steel plates, they 
give rise to those beautiful prismatic tints 
which Nobili first described under the above 
name. 

metalloids (Gr. piroO^Qv, and eT5oy,/c»m). 
A term sometimes applied to the inflammable 
non-metallic bodies, such as sulphur, phos- 
phorus, &c., or sometimes to all the non- 
metallic elements. The metallic bases of the 
fixed alkalies and alkaline earths were at one 
time called metalloids, in consequence probably 
of their low specific gravity, 

metalluriry (Gr. fj.era\\ovpy4a>, I smdt err 
work metals). The art of separating metals from 
their ores. Some of the principal metallurgic 
processes are described under the respective 
metals. Dr. Percy’s Metallurgy is the most 
comprehensive English work upon the subject, 
and Phillips’s Metallurgy is a useful compen- 
dium. See also P^louze and Er6my, (Mmie 
Inorganiqm, ii., add Dumas’ Chimie appligule 
aux Arts. 

metals (Gr. pira'hXov), The metals con- 
stitute a numerous and important cl^ of ele- 
mentary bodies: they are characterised by a 
distinctive lustre, by their opacity^ and by 
their high conducting powers in respect to heat 
and electricity. They amount (including, how- 
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ever, some of doubtful character) to 53 in 
number, and are enumerated in the following 
table, together with the abbreviations or sym- 
hols by M'hieh they are usually designated in 
works on chmistiy, and their atomic weights 
in reference to hydrogen as unity: — 


Potassium. 

K 

m 

Copper . . 

Cu 

32 

Soclimu . 

Na 

23 

I.oad . . . 

Pb 

104 

Litliium . 

I.l 

7 

Tlmllium . 

T1 

204 

Ca3^lum . 

Cm 

33 

Bismuth . 

Hi 

213 

Rubidium 

Rb 

85 

Colmlt . . 

Co 

30 




Nickel 

N1 

30 

Barium . 

Ba 


Chromium 

Cr 

2S 

Strontium 

Sr 


Yaiiaiiium 

V 

68 

Calcium . 

Ca 


Tungsten 

w 

92 

Magnesium 

Mg 


Tantalum , 

Ta 

138 




Niobium . 

Nb 

98 

Aluminum 

A1 


Molybdenum 

Mo 

48 

Glncmnm 

G 


Uranium . 

U 

60 

Zirconium 

Zr 


T<*llnrium 

Te 

64 

Thorium. 

Th 


Titanium . 

Ti 

24 

Yttrium . 

Y 


Antimony . 

Sb 

122 

Erbium . 

Er 


Ar^scnic 

As 

75 

Terbium . 

Tb 





Cerium . 

Ce 


Mercury . 

Hg 

100 

Lanthanum 

La 


Silver . . 

Ag 

108 

Didymlum 

Di 


Gold . . 

Au 

197 




Platinum 

Pfc 

99 

Iron . . 

Pe 

28 

Palladium 

Pd 

54 


Mn 

28 

Rhodium . 

Ro 

62 

Zino" 

Zn 

82 

Ruthenium 

Bu 

52 

Tin . . . 

Sn 

S9 

Osmium . 

Os 

lOO 

Cadmium • 

Cd 

20 

Iridium . 

Ir 



The first five of the metals upon the pre- 
ceding list are distinguished as the metals 
of the alkalies; their oxides are powerfully 
alkaline ; they have an intense afidnity for oxy- 
gen, and decompose water at all temperatures. 
The next four metals are the bases of the al- 
kaline earths; W'ith the exception perhaps of 
magnesium, they also decompose water at aU 
temperatures. The ten succeeding metals, with 
the exception of aluminum, have been but im- 
perfectly examined ; they are generally desig- 
nated as the bases of the earths. The following 
twenty-two metals have been sometimes divided 
into those which form basic oxides, and those 
which form acids ; and they have been separated 
into other distinctive groups, having reference 
to the action of acids upon them, to their 
action upon water at high temperatures, and to 
the isomorphism of their salts; these characters, 
however, are not sufSciently definite; and as . 
regards the basic or the acid character of their 
compounds with oxygen, several of them form 
compounds belonging to both classes. The 
last nine metals include those which have been 
particularly designated as noble metals; they 
are not changed by air or by water, and their 
affinity for oxygen is comparatively feeble: 
to some of these properties, however, osmium 
forms an exception. 

Phtsical Pbopebties. — high degree of 
lustre is one of the leading physical characters of 
the metals, the colour of the light which they 
reflectvarying with the nature of the metal and 
the number of reflections to which it has been 
subjected. In most cases it is nearly white, 
grey, or bluish: from gold it is yellow, and 
from copper red; but the intensities of these 
colours may be greatly increased by repeated 
reflection. 
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The metals is such, that when in 

very thin leaves, they transmit no light. Q^ld 
is so far an exception, that when beaten into 
leaves of a 200,000th of an inch in thickness 
it transmits green light, and if alloyed with 
silver, blue light. There are also other means 
by which extremely thin metallic films may 
be obtained, and which often exhibit a certain 
amount of transparency. 

Hardness — Brittleness. — ^Few of the metals, 
when pure, are very hard ; they are generally 
softer than steel Lead may be scratched by 
the nail ; and potassium at 60° is softer than 
wax. Some, such as antimony, arsenic, and 
bismuth, may be easily pulverised : others are 
brittle at one temperature, but malleable and 
ductile at another. Zinc, for instance, which 
at common temperatures is comparatively brit- 
tle, may be rolled and drawn into wire when 
heated up to 300°. 

Malleability, or the capacity of being ex- 
tended by hammering or rolling, belongs' to 
some of the metals in a very remarkable degree. 
Common gold-leaf, for instance, is not more 
than a 200,000th of an inch in thickness; and 
three grains of the metal are sufficient to cover 
a square foot. Silver, copper, and tin, also 
admit of great extension under the hammer. 
Ill hammering and rolling, some of the metals 
become so hard and brittle as to require occa- 
sional annealing ; in these cases they give out 
much heat. The following is tlie order of 
malleability: gold, silver, copper, aluminum, 
tin, cadmium, platinum, lead, zinc, and iron. 

DuotiUty* — ^The malleable metals are also 
ductile', i.e. they admit of drawing out into 
wire. In this respect, gold, silver, platinum, 
and iron stand at the head of the list. A 
grain of gold may be drawn into 600 feet of 
wire. A wire of platinum, not exceeding a 
30,000th of an inch diameter, has been ob- 
tained by placing it in the axis of a small 
ejdinder of .silver, and then drawing the com- 
pound wire in the usual way, and afterwards 
dissolving off the silver by nitric add. The 
order of ductility is as follows: gold, silver, 
platinum, iron, copper, aluminum, zinc, tin, 
and lead. 

Tenacity, or the power of supporting a 
weight without breaking, is an important 
property of the metals. Iron is at the head 
of the list, and lead at the bottom; but 
the respective tenacities are much influenced 
by the temperature at whiqh the compari- 
sons are made, the manner in which they 
are tested, and more especially by the pro- 
cess of annealing. A wire of unannealed iron, 
which sustained a weight of 26 lbs., only bore 
12 lbs. after having been annealed; and a 
wire of copper which sustained 22 lbs. before 
annealing, was broken by 9 lbs. after anneal- 
ing. The following metals are arranged in the 
order of their tenacities: iron, copper, palla- 
dium, platinum, silver, gol^ zinc, tin, lead. 
The tenacity of iron compared with lead is as 
25 to 1. 

In the following table the figures represent 
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the number of pounds required to breah wires 
one-tenth of an inch in diameter: — 


Lead 

27*7 

Stiver . 

. 187-1 

Tin 

34*7 

Platinum . 

. 274*3 

2iinc 

100*8 

Copper . . 

. 802*2 

Gold . 

160*7 

1 Iron 

. 649*6 


The tenacity of a metal, with few exceptions, 
decreases in proportion as its temperature in- 
creases ; but iron, though less tenacious at 212° 
than at 32°, is more so at 890° than at 212°, 

Crystallisation. — Metals are susceptible of 
assuming the crystalline form. With many, 
this may he effected by fusion and slow eoohng, 
and especially by suffering the melted metal to 
concrete externally, and then perforating the 
solid crust, and pouring out the liquid interior. 
The cavity so formed will be then lined with 
crystals : this mode of proceeding answers ex- 
tremely well with bismuth, which furnishes a 
congeries of cubic crystals. When the metals 
are precipitated by each other, they often 
crystallise during their deposition, as in the 
precipitation of silver by mercury, and in that 
of lead by zinc. A stick of phosphorus im- 
mersedin a solution of silver becomes incrusted 
with metallic crystals. Gold is occasionally 
deposited in a crystalline form, from its ethereal 
solution. During the electrolysis of metallic 
solutions, especiaUy when low powers are em- 
ployed, beautiful crystals are also occasionally 
obtained. 

The crystalline structure of a metal mate- 
rially affects some of its other physical properties. 
Copper, silver, and even goli become compara- 
tively hard and brittle when in a crystalline 
conation ; and the most brittle metals are those 
which most readily assume the crystalline form, 
such as bismuth and antimony. Even iron, 
which in one condition is fibrous, tough, and 
tenacious, becomes relatively brittle when it 
assumes even an approach to a crystalline 
structure ; and this change in its condition is 
sometimes the result of changes of tempera- 
ture, and shows itself in bars and axles which 
have been subjected to protracted friction and 
vibration. 

SpeciHc Gravity. — Thet specific gravities of 
the metals, or their relative densities, as com- 
pared with distilled water at the temperature 
of 60°, are shown in the following table ; they 
include the lightest and the heaviest solids. 
The metal lithium is the lightest and plati- 
num the heaviest, of ah known solids. 


Osmium .... 21*40 Hanganese 8*0 

Platinum .... 21*16 Iron . . 7*8 

Iridium .... 21*16 Tin ... 7*2 

Gold 19*3 Zinc. . . 7*1 

Tungsten .... 17*6 Ooltimbium 6*0 

Mcsrourv . . . .33*5 Antimony 0*7 

Rhodium . . , .12*0 Tellurium 6-6 

Palladium . . . 11*8 Arsenic . 6*9 

Ruthenium . . . 11*3 Ohromium 6*9 

Lead 11*4 Titanium . 8*5 

Thallium .... 11*8 Aluminum 2'6 

Stiver 10*6 Strontium 2*5 

Bismuth .... 9-8 Glueinum 2*1 

Cobalt 8*9 Magnesium 1*74 

Copper. .... 8*9 Calcium . 1*6 

Nickel 8-8 Sodium 0*97 

Molybdenum. . .8*6 Potassium 0*86 

Cadmium .... 8-6 Lithium 0*69 
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Belatim oj Metals to Heat — The changes of , hot water, is a long time in cooling; and such 
hidk which metals undergo with changes of a vcbspI containing cold water, and placed 
temperatttre are relatively greater than those of before the fire, is a long time in acquiring heat, 
other bodies ; but each metal has its peculiar ■ When the polish ia taken off, the radiating imd 
rate of expansion, as shown in the following ‘ receptive powers of such vessels are increased; 
table, in which 1,000,000 parts of each metal but under all circumstances the metals are bad 
are assumed to be heated from 32® to 212® : — j radiators. If we compare the radiating power 

of a surface coated with lampbhick, with that of 
polished gold, silver, copper, or tin, it is nearly 
as 100 to 12 ; and all tairnished metals radiate 
better tlian those which are bright and clean. 

Fusibility . — ^The metals are all susceptible of 
fusion by heat, but the temperatures at which 
they liquefy are extremely various. At higher 
temperatures than those required for their 
fusion, the metals are ^'olatile, and many of 
them may be distilled in close vessels. jMercury 
is volatile at temperatures above 40°. A piece 
of gold leaf suspended over it in a stopped 
botSe becomes slowly whitened by amalgama- 


Platinum 

Increase 
in length 

1 in 1131 

IncroaHc 
in bulk 

1 in 377 

Palladium 

1 in 1000 

1 in 333 

Antimony 

1 in 

923 

1 in 307 

Iron . 

1 in 

846 

1 in 282 

Bismuth 

1 in 

718 

1 in 239 

Gold, 

1 in 

682 

1 in 227 

Copper 

1 in 

582 

1 in 194 

Silver 

1 in 

524 

1 in 175 

Tin . 

1 in 

516 

1 in 172 

Lead . 

1 in 

351 

1 in 117 

2iinc . 

1 in 

340 

1 in 113 


Fusible below a Med Heat, 


that 

mav be welded into fused glass without inconve- ... , , 

nience; but if to substitute a wire of another ^ couTorted into va^ur when exposed to 
metal, its different rate of contraction tends to “‘“se heat; and most of the other metals 
break the glass as it cools. So also a compound evapomte under similar circumstances, 
bar of iron and copper, or of platinum and . Although the melting points are mostly men- 
Tsr, formed by riTOfing strips of the metab to .“der the hea^ of the i^pectire metals, 

each other, though it lemaiua straight at the be conTcment togivein tbspbee atab le 

temperature at Weh they were riveted, be- sho^g how some of the more important me^s 
comes warped or curved when heated or cooled, differ from esch other, m re^rd to the tem- 
Themetalfio thermometer, and the compensa- perature at wlaolt they j^s from the solid to 
tion pendulum or balance-wheel as applied to the liquid state. The metals are here arrangi^ 

clocks and watches, are illustrations of the same “ 8?’?® i ,1’ *5!,™® 1”/“, • u 

nrincinle ^ (1000®) ; and 2, those which 

The force exerted in this act of metallic are fusible aJowc tWs temperature The metals 
expansion is so considerable as often to produce »ot m this list can be readily fused 

injurious effects when not adequately provided ^<ier the oxy-hydrogen blowpipe 
for, as in railways, bridges, water and gas 
pipes, and in the beams, columns, and roofs of 
buildings. 

The expansion of a metallic bar has been 
successfully applied as a means of measuring Lithium 
high temperatures, as in Danins pyrometer. 

That the metals are excellent condttetors of 
"heat is learnt by the rapidity with which heat 
passes from one end to the other of a metallic 
ta; and that the different metals thus transmit 
heat with different degrees of ^facility, is shown Copper 

hy comparative experiments. Tf, for instance, u. 

two similar bars of silver and of platinum be Specific Heat of the Metals .— the form 
heated at one end, the silver will he more specific heat is meant the quantity of heat 
rapidly heated throughout than the platinum, required to raise equal quantities of different 
Gtold, silver, and copper are among the best substances to the same temperature. If we 
conductors ; then come iron, zinc, and tin ; and thus compare water with mercury we find that 
lastly, lead. A consequence of this property the specific heat of water bemg= 1 '000, that of 
of the metals is, that they communicate and an equal wdghi of mercury is only 0*033. The 
abstract heat mootre readily than other bodies; specific heat of water, therefore, or, in other 
that they feel hotter and colder than wood, or words, its capacity for heat^is very great com- 
other bad conduetons, though of the same pared with that of the metals, as shown in the 
temperature. If the thermo-conducting power following table ; from which it will also be seen 
of gold be assumed as ==100, that of silver that the specific heat of the metals increases 
will be about 9S, of copper 90, of iron 38, of with their temperatures, so that it requires 
tin 30, and of lead only 18. more heat to mise them ^ given number of 

The polished metals are remarkable for their degrees when they hi|h than when at 

low power of emitting and of receiving raMcent a low temperature. The specific heats are in 
heat. A polished metallic vessel filled with all cases compared with water, as«l 
fi03 


Mercury . 

. 40® 

Bismuth 

Potassium, 

. 160® 

Lead 

Sodium 

. 200® 

Ziino 

Lithium V 

. 266® 

Antimony 

Tin 

. 442® 

Calcium 

Cadmium 

. 442® 

Magnedum 

Fimhle above a Bed Heat. 

Aluminum 

1760® 

Cold . 

Silver . 

1873® 

Cast iron 

Copper . 

1996® 



ei2® 

773 ® 

aoo® 

1000 ® 

1000 ® 


2010 ® 

2786 ® 
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Iron . 

Between 
32® & 212® 
0*1098 

Between 

32® Si 672® 
0*1218 

Zinc . 

0 0927 

0*1016 

Copper 

0-0949 

0*1013 

Silver 

0*0657 

0*0611 

Antimony. 

0*0507 

0*0547 

Platinum . 

0*0336 

0*0365 

Mercury . 

0*0330 

0*0350 

Relation op 

the Metals to 

Electricity 


AND Magnetism. — In respect to electrical 
conduction^ silver is the best, and mercury 
the vrorst conductor. Assuming the electro- 
conduction of silver as =100, that of copper 
is about 92, gold 66, zinc 24r, tin 14, iron 
12, lead and platinum about 8, and mercury 
2. These conducting powers are remarkably 
influenced, in some eases, by temperature. 
Thus, in reference to tin, if its conducting 
power at 32^ be = 16, at 212° it will only be 
= 10 ; so that, in general, the lower the tem- 
perature of the metal, the higher its electro- 
conducting power. [Magnetism, Terkestriai,.] 
Metals which are bad conductors of electricity 
become most heated by an electric current, as 
is well shown by transmitting a current of 
electricity through a wire composed of alternate 
lengths of platinum and silver,* the platinimi 
only becomes red hot. 

Magnetism . — The peculiarities of iron in 
respect to magnetism have been long known, as 
also its permanent retention by steel. When 
a bar of iron is suspended between the poles of 
a magnet, it is equally attracted by each, and 
places itself parallel toi:he magnetic axis. Some 
other metals are similarly affected, though in 
an inferior degree ; hut there are some which 
appear to be repelled by the magnetic poles, 
and which, when properly suspended between 
them, assume a direction at right angles to the 
magnetic axis, placing themselves equatoriatty. 
Faraday, who &st observed these 'phenomena, 
terms such substances diamagnetics. He has 
shown that various solids, liquids, and gases 
include magnetic and diamagnetic substances 
[Magnetism] ; and that, as far as the metals 
are concerned, they may he arranged in the 
following order : — 


Mimette 

Diamagnetto 

Iron 

Oemm 

Bismuth 

Silver 

Nickel 

Titanium 

Antimony 

Copper 

Cobalt 

Palladium 

Zinc 

Gold 

Manganese 

Platinum 

Tin 

Arsenic 

Oliromium 

Osmium 

Cadmium 

Uranium 



jSodium 

Iridium 



Mercury 

Tungsten 



Lead 



Metameoonic Add- [Comenxc Acid.] 
IKCetamerio (Gr. fierd, and part). 

A term applied in Chemistry to bodies having 
one and the same composition and atomic 
weight, but yet differing remarkably in certain 
of their properties, probably in consequence 
of dissimilar molecular constitution. Thus, 
formiato of oxide of ethyle (formic ether) and 
acetate of oxide of methyle (methylo-acetic 
eth^ may both he correctly represented by 
but the elements in each are no 
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doubt dissimilarly grouped, as represented in 
the following formulae : — 

Forraiate of oxide of ethyle I 

O^HsO-hOaHOa . -FT O 

Acetate of oxide of methyle " e 

Ca H3O + C4H3O3 

‘Isomeric compounds, the equivalent num- 
bers of which are identical, are said to he 
metamericJ [Isomerism.] ’ 

XMCetamorpblc RoclcE (Gr. juerdE, and 
form). The materials of the earth’s 
crust beneath the soil are ’called by geologists 
rock, whether they are hard like Kinestone 
and granite, plastic like day, or loose like 
sand ; and of these rocks all that are not in the 
condition in which they were originally accu- 
mulated, must be regarded as changed, altered, 
or metamorphosed. The latter ' expression is 
technical, and means that a definite change has 
taken place in the structure of the material. 

As, therefore, all mechanical rocks except 
coral limestones have originally been deposited 
from suspension or solution in water, and 
therefore in the form of mud, sand, or gravel of 
some kind, it becomes obvious, when we find 
sandstones and limestones, or compacted and 
bedded clays, containing bands, nodules, and 
crystals, that a change has passed over them. 
They are no longer mud, but have assumed a 
new existence and new conditions ; in a word, 
they have become metamorpMo rooks. 

The term is not usually so widely extended, 
hut it is clear that no line can be drawn. Some 
ro<iks are so little altered that we can hardly 
recognise the change, some are so much changed 
that we can harfiy trace the original form. 
Very extensive metamorphoses can take place 
without obliterating the traces of organic 
origin. 

More commonly, only those rocks are spoken 
of as metamorphic which show the last stage 
of a transition to crystalline structure, and to 
the condition called plutonic or igneous. Such 
are marbles, quartzites, slates, micaceous and 
other schists, and gneiss, all of these being rocks 
in which the evidences of original aqueous origiu 
are nearly or entirely lost. Regarded in this 
light, metamorphic rocks form a class of rocks 
distinct from aqueous, from volcanic or recent 
igneous, and from plutonic or ancient igneous. 
So many doubtful rocks have, however, on 
further ecxamination turned out to he metam Or- 
phic, that possibly all rocks not actually show- 
ing marks of igneous agency may be found to 
belong to this large and important group. 

Metamorphic rocks, of which calcareous rock 
is the basis, are very varied. Actually un- 
altered limestone hardly exists as a rock, for 
this mineral (carbonate of lime), associated and 
mixed up with many foreign substances, very 
readily undergoes change, and tends to separate 
itself into concretions when buried with other 
minerals and water. The common cbfl.fk or 
limestone mud is not much altered, but it often 
contains shells converted into flint and veins 
with crystalline calc spar or crystalline silica. 
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Coral limestone not only has the interstices 
between the corals jfilled np so that all are 
cemented into a solid mass, but is often so 
far altered as to be partly crystalline. Shell 
limestones in the same way are compacted, 
cemented, ciystallised, and sometimes parts of 
them are completely replaced by other mineral. 
Sandstones also are cemented, cracked, and the 
cracks filled with matter more or less crystal- 
line, In these cases the marks of mechanical 
origin are by no means obliterated. But where 
fossils occur in rocks, it is often not the actual 
and original animal product that we see, but 
something like it, i.e. something into which it 
has been changed. It is not necessary here to 
discuss how or why these changes have taken 
place ; it is enough to point out the significant 
fact. Change goes on whenever any mixture 
of mineral matter is buried in the earth and 
left exposed to ordinary influences. If buried 
deeply by the subsequent accumulation of other 
deposits, and thus brought within the influence 
of a more equable temperature, the changes 
that take place are extensive and fundamental. 

In this way a complete conversion has some- 
times taken place, fossiliferous strata having 
exchanged an earthy for a highly crystalline 
texture for a distance of a quarter of a mile 
from their contact with granite. That the mere 
contact of granite near llie earth’s surface has 
no power to do this, is clear ficom the fact that 
man;;^ limestones have rested unaltered close to 
granite for an indefinite period. Besides the 
conversion mentioned, dark limestones full of 
shells and corals have been turned into white 
statuary marble, and hard clays into claystone, 
mica slate, and hornblende slate, fossiUferous 
at a distance, ll)ut losing all trace of fossil near 
the metamorphosed rocks. 

IMCetamorpboses {Gv. fi€ran6p<f>a}(ris, change 
of form). The changes of form which the re- 
presentative of a species undergoes in a single 
individual The term has practically been re- 
stricted to the instances in which the individual, 
daring certain phases of the change, is free and 
active, as in the grub of the chaffer, or in the 
tadpole of the frog. 

3ICetaplior (G-r. fiera^ofd^ from I 

transfer). Brom the evidence furnished by many 
words Locke conjectured that, if all words could 
be traced back to their roots, * we should find 
in all languages the names which stand for 
things that fall not under our senses to have 
had their first rise from sensible ideas.’ [Lan- 
GiTAOB.] The progress of philological science 
has proved not only that the conjecture of 
Locke is folly warranted by fact, but that what 
he with other philosophers regarded as a pecu- 
liarity of certein words, was really the pecu- 
liarity of a whole ^$rU>d in the history of 
human speech. During this pcariod words had 
simply a material meaning; and men gave 
utterance to nothing beyond strictly sensuous 
impressions. This is clear on an examination 
of such words as grace and immortality ; the 
former, now used to express the highest gifts of 
God to man, being traceable to a time when it 
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expressed simply the brightness derived from 
fat or oil, and the latter to a time when it. 
denoted anything which could not be poundwl 
or ground. Hence 'no advance was possible 
in the intellectual life of man without meta- 
phor;’^ but the metaphorical process was, 
according to Professor Max Muller, of two 
kinds, the radical and poetical. Radical meta- 
phor is ‘ when a root which means to shine is 
applied to form the names not only of the fire 
or the sun, but of the spring of the year, the 
morning light, the brightness of thought, or the 
joyous outburst of hymns of praise.’ In .such 
cases, the word rises from the merely material 
or sensuous object to a mental conception which 
has a certain analogy with the sensuous object 
originally denoted by the word. Poetical me- 
taphor is ‘ when a noun or verb, ready made 
and assigned to one definite object or action, 
is transferred poetically to another object or 
action. For instance, when the rays of the sun 
are called the hands or fingers of the sun, the 
nouns which mean hand or finger existed ready 
made, and were as such transferred poetically 
to the stretched-out rays of the sun. . . . 
What applies to nonns, applies likewise to 
verbs. A verb such as to give birth is used, for 
instance, of the night producing, or more cor- 
rectly preceding the day, as well as of the day 
preceding the night. The sun under one name 
is said to beget the dawn, because the approach 
of daylight gives birth to the dawn; under 
another name the sun is said to love the dawn, 
because ha follows her as a bridegroom follows 
his bride ; and lastly the sun is said to destroy 
the dawn, because the dawn disappears as soon 
as the sun has risen.’ The results of this pro- 
cess would be homonymy and polyonymy: 
by the first, objects originally quite distinct 
would receive the same name; the second 
would fomish a vast number of names to 
denote the same object. On these two con- 
ditions depends the growth of MTTHOxooy, 
which is * but a part of a much more general 
phase through which all language has atone 
time or other to pass.’ ([Max Muller, Leetuns 
on Language, second series, viii.) 

MCetapliospboTlc AiOld. A term by 
which some chemists designate the pK>toby- 
drated phosphoric acid^HOjFOj. The salts 
of this acid are monobasic. 

Metapliysics (Gr. fieri] <f>i(ns, nature). 
A word employed, in popular usage, to denote 
enquiries relating to objects which are not 
merely physical and sensible. It is a remark 
of Sir James Mackintosh, that * the term meta- 
physics affords a specimen of all the faults 
which the name of a science can combine. To 
those who know only their own language it must, 
at their entrance on the study, convey no mean- 
ing. It points their attention to nothing. If 
they examine the language in which its parts 
are significant, they wfil be misled into the per- 
nicious error of believing that it seeks something 
more than the inteipretation of nature. It is only 
by examining the iiisto]^ of ancient philosophy 
that the probable origin of this name will be 
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found, in the application of it as the running 1 
title of sereral essays of Aristotle, which were I 
placed in a collection of the manuscripts of that 
great philosopher after his treatise on physics.’ 
To which it may he added that the title of the 
works in question (Tct juerJt (pvaiKd') was not 
given, as far as is known, hy Aristotle himself, 
hut appears to have been first used by one 
of the later Peripatetics, possibly Andronicns 
Khodius (b. c. 80). 

Metaphysics, however, in the modern sense 
of the word, has heen defined to be the 
science which regards the ultimate grounds 
of being, as distinguished from its pheno- 
menal modifications. As a means of attain- 
ing this end, it considers the correlative of 
bemg, knowledge ; and knowledge, not merely 
in reference to its form, as it is capable of 
law and regulation, for that is the province 
of logic — ^nor in regard to its history, and the 
successive stages of its developement^ which 
are the objects of psychology, or mental phi- 
losophy — but knowledge as it is in relation to 
being, or objective reality. Philosophers have 
not been satisfied with marking the resemblances 
of the appearances in nature, and the order in 
which they succeed each other, whether those 
appearances were outward and sensible, or 
internal and revived by observation of their 
own mental processes; they have not even heen 
content with the discovery that their knowledge 
of phenomena was self-consistent, and obeyed 
certain determined or determinable canons or 
forms ; they have felt that the highest end of 
science could then only he attained when all 
knowledge was perceived to depend on a one 
ultimate principle, which ^ould denaonstrate at 
once its consistency with itself and its absolute 
foundation in reality. That the science of this 
ultimate unity is that to which the greatest 
philosophers have with more or less distinct- 
ness assigned the name of metaphysics, the his- 
tory of philosophy sufficiently proves. 

As it would be impossible, for the purposes 
of the present work, to attempt either an ana- 
lysis or a history of this branch of scientific 
investigation, the present article will be confined 
to a brief summary and nomenclature of the 
principal writers and schools of modern meta- 
physics, or psychology. 

1. The scholastic writers of the middle ages, 
proceeding on the road which they conceived Ari- 
stotle to have indicated, regarded metaphysics, 
or the science of the mind, as the highest 
branch of philosophy, and made it the special 
object of their dose bnt narrow investigation. 
Two great sects arose among them : (X) ^at of 
the Eealists, who maintained (according to the 
philosophy attributed to Plato) the real ^st- 
ence of universal ideas or universals; (2) the 
Kominalists, who denied it, and tanght that these 
universals were names only, invented and used 
for pioposes of classification. [Logic.] To the 
first class beloved Thomas Aquinas, and, in 
general, the chiefs of what was esteemed the 
more orthodox scholastic philosophy; to the 
second, Abelard, Ockham, and others of less 
6Q6 


celebrity. In the fifteenth century the disputes 
of the two sects produced violent quarrels, 
which were only put an end to by the more 
profound dissensions of the Reformation. 
Generally speaking, the innovators in religion 
adhered to the nominalist cause in philosophy 
(Luther, Melanchthon, &c.); but the original 
controversy died away, to revive under new 
shapes and designations in modem metaphy- 
sical enquiries. 

2. Omitting the hold, hut not systematic, 
efforts of Campanella and some other Italian 
philosophers at, or soon after, the period of the 
revival of letters, we may proceed to Prance 
as the country in which modern metaphysical 
science was fij^t entered on in earnest. Descartes 
(1696-1660) stands at the head of the French 
school ; deriving the reality of things from the 
phenomena of thought, and therefore occupying 
tbe position of leader of what has heen called 
the ^iritualist, in opposition to the materialist, 
school. Pascal (1625-1664) was an indepen- 
dent thinker, bnt approaching the principle of 
Cartesianism ; of which the chief supporter in 
Prance, and to a certain extent the reformer, was 
Nicolas Mallehranche, whose Bech&rGhe de la 
Viriti appeared in 1674. But it was developed 
in a more remarkable manner by a thinker of 
a higher order, who belongs to France by his 
mental education, although hy birth a Dutch 
Jew, Spiuosa (1632-1677). After the decay of 
the great Cartesian school, no metaphysician, 
strictly so called, of any great distinction 
appeared in Prance, until the philosophy of 
Locke had penetrated the thinkers of the 
eighteenth century. Bonnet (1720-1796), the 
Encyclopedists (Dalemhert and Diderot), Ca- 
hanis (1767-1807), and especially Condillac 
(1716-1780), reduced the science of mind, step 
hy step, to complete materialism. In recent 
tames, Victor Cjousin, hy his adaptation of 
Scotch and Kantist principles, and, still more, 
the great apostle of Positivism, Comte (although 
not directly a teacher of metaphysics), have, 
among many others, attempted in various ways 
to bring back the current of French opinion in 
the direction of spiritualism. 

3. Omitting Leibnitz as a speculator of a 
more general class, John Christian "Wolf (1679- 
1764) deserves the title of the founder of the 
German school of metaphysics. But its greatest 
name is that of Immanuel Kant (1724-1804). 
Rejecting, and powerfully combating, the hy- 
pomesis of Locke which deduced all knowle<^e 
from the senses, he endeavoured to establish in 
opposition to itth&t philosophy of y>icre reason (or 
transcendental based on 4 priori grounds, which 
has since heen carried so far hy his admirers 
and followers in Germany and elsewhere. The 
greatest of these are the paradoxical Fichte 
(1762-1814), Sehelling (1775-1864), and Hegel 

4. The history of metaphysical science in 
England can be nowhere studied in so con- 
cise and comprehensive a form as in Dugald 
Stewart’s First Preliminary Dissertation to 
the Enoyclopcedia Briianmca. Hobbes, Locke, 
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Bishop Berkeley, and Hume, are the four ^eat 
thinkers of the early period who, in various 
ways, and by widely different yet cognate trains 
of reasoning, established what is commonly 
called the materialiati^ theory \ and, in doing 
so, became the founders of the French encyclo- 
pedist school already mentioned, and also pro- 
moted that popular developement of thought 
and action which in recent times has changed 
the whole aspect of society. The Scottish or 
modem school: Keid [Inquiry into the Euman 
Mind, 1764), Dugald Stewart himself, and Dr. 
Brown [Lectures on the JPhiloaophy of the Mind) 
have been termed eclectic, as holding an inter- 
mediate place between the simple materialism 
of the former and the transcendentalism of the 
G-ermans. The last name to be mentioned in 
this rapid summary is that of Sir William 
Hamilton, whose system has been lately sub- 
jected to a rigid criticism by Mr. J. S. Mill. 
{Easamination of Sir Willmm Hamilton s Ihi- 
losojphy.) 

IWEetaplasm (Gr. fitrarrXaa'/jLSs, from’irT^.dtrtrto, 
I form). In Grammar, a general term, com- 
prehending all those figures of diction which 
consist in alterations of the letters or syl- 
lables of a word; taking place in three ways 
— by augmentation, diminution, or immuta- 
tion. 1. Augmentation at the beginning, 
froathesis’, in the middle, epenthesis} at the 
end, paragoge-y to which may be added d«- 
<sresia, admng to the number of syllables by 
the resolution of a diphthong, 2. Diminution 
at the beginning, aphcereais', in the middle, 
syncope ; at the en^ apocope ; by contraction 
of two vowels, synaresis. 3. Immutation, anti^ 
thesis, signifying the change of one letter for 
another ; metathesis, transposition of the order 
of letters. [See those heads.] 

IMCetapopbysls (Gr, /terd ; hvi^vais, a 
2 )rocess). In Anatomy, the exogenous process 
commonly situated between the diapophysis and 
anterior aygapophyses : in the human skeleton 
it is best developed in the last dorsal and first 
lumbar vertebrae ; the metapophyses are deve- 
loped more, and from more numerous vertebaree, 
in most of the inferior mammalia, arriving at 
their maximum of length in the armadillos, in 
which they equal the neural spines in length 
in the posterior dorsal and the lumbar vertebrae. 
They relate in these singular quadrupeds to 
^e support of the carapace, the neural spines 
representing the Tdng-^sts, and the meta- 
pophyses the tie beams, in the architecture of 
a roof. 

naCetastajBls (Gr. change of poaiticm). The 
transference or translation of a disease from one 
part of the body to another. 

Mletatarsua (Gr. gjsrd, and Tdp(ros, sc. voZh, 
Tied). The instep is so called by anatomists. 

Metatartario Aold. A modification of 
tartaric acid produced when the latter is heated, 
to 340° Fahr. Its salts are more soluble than 
those of ordinary tartaric acid, [Taetauic 
Acid.] 

IMCetatbesls (Gr.). In Grammar, the trans- 
position of the letters of a word, a process 
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not unfreqnently exhibited in the words of 
kindred languages, as in the German ross, 
English horse. [MBTXFLA.sjc.j 

AXetaxite. A fibrous variety of Serpentine, 
The same name is given by Delesso to Chiy- 
sotile. 

Metayer (Fr. ; Lat. medietarius). A form of 
tenure peculiar to the south-western countries 
of Europe, in which the tenant pays a portion 
of the produce to the landlord, from whom he 
receives tools, stock, and seed. As the pro- 
portion paid was generally one-half of the pro- 
duce, the name metayer was given to this kind 
of tenure, although the amount varies with the 
goodness of the soil and the quantity of stock 
supplied. 

A kind of tenure closely analogous to m^tairie 
prevailed for a short time in this country during 
the latter part of the fourteenth and'the begin- 
ning of the fifteenth centuries. Before this 
time, the lord almost invariably cultivated his 
estate by a bailiff, and the tenant farmer was 
practically unknown. After the great pestilence 
of 1348, the wages of labour increased so much, 
despite the various enactments made to check 
the rise, that it became generally no longer pro- 
fitable to cultivate land by hired labour, and 
the estates were let in greater or smaller parcels 
to tenants on lease. As, however, the lords had 
stocks on hand, these stocks, with a certain 
amount of seed, were leased with the land to 
the tenant, the tenant covenanting to replace 
the stock at the expiry of his lease, or to pay 
a fixed sum in compensation for them. From 
obvious causes this temporary expedient in the 
history of English agriculture was soon aban- 
doned, m4tairie was succeeded by farmers’ rents, 
and finally by the yeomanry tenure of small 
proprietors; the wars of the Boses, and the 
gradual impoverishment of many among the 
ancient nobility, having contributed powerfully 
to the change, by breaking up the gmt, but 
generally scattered, estates of the chief pro- 
prietoro. 

Considerable difference of opinion has pre- 
yailed as to the economical effect of metayer 
■Cenancy. Arthur Young, who visited great 
part of France and Italyjust before the French 
Bevolution, speaks generally in disparaging 
terms of this form of tenure. On the other 
hand, Jones, Sismondi, and Mr. Mill have ex- 
pressed themselves favourably of the results of 
this holding. In all probability, aU are in the 
right. Before the era of the Bevolution, the 
rights of the seigniors were far less defined, 
and their tenants were more liable to oppression. 
At present, however, ita;|ppeaTS that the balance 
of advantage is on the side of the tenant, who 
holds in effect his lands in perpetuity, subject 
to the payment of a tax, analogous to a tithe, 
and like a tithe easily convertible into a money 
payment. 

Mete-sttoki, On Shipboard, a measure 
used in stowing the cargo, in order to preserve 
proper levels. 

Metempi^oliosfii (Gr. ficrejuif^Xwo'ty). A 
Greek word denoting the migrations of the 
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bouL ttougli different snccesaive bodies. "The ’ 
doctrine of the transmigration of souls has 
existed in the belief of yarious religions and 
philosophical sects from the remotest antiquity. 
It formed the leading doctrine of one of the 
most celebrated schools of philosophy in the 
'wrhole heathen world [Pythagokban Philo- 
sophy] ; it 'ff^as said to haye found many 
adherents in Egypt ; but it is chiefly among 
the Indians that this doctrine has taken deep 
and permanent root. The Indian doctrine of 
metmypsycJiosis rests on the supposition that 
all beings deriye their origin from G-od, and 
are placed in this world in an altogether 
degraded condition, from which they all, 
but more particularly the human race, must 
either decline into stUl lower degradation, 
or rise gradually to a higher state, as they 
giye ear to the yicious or the -virtuous sugges- 
tions of their nature. It must be remarked, 
howeyer, that the Indians make a wide dis- 
tinction between the future destiny of those 
who haye passed through life tainted by the 
usual -vices and infirmities of human nature, 
and those whose lives have been spent in the 
constant discharge of religious duties. In 
the latter ease, the soul does not pass through 
different stages of existence; ‘hut proceeds 
directly to reunion -vdth the Supreme Being, 
•with which it is identified, as a riyer at its 
confluence with the sea meiges therein al- 
together. His -vital faculties, and the elements 
of which his body consists, are absorbed com- 
pletely and absolutely; both name and form 
cease; and he becomes immortal, -without 
parts or members.’ (Colebrooke’s translation 
of extracts from the JSraTna - Sutras, in the 
Transactions of fhoBoyal Astronomiocd Society, 
vol. ix.) 

AKetemptosls* [Fboehftosis.] 
IMCeteorolite. [Aeholite.] 
nCeteorologT- (Gr. fjt^^wpoXoyla). Th< 
science of meteors, or the science which 
explains the -various phenomena which have 
their origin in the atmosphere- Under the 
term meteorology it is now usual to include 
not merely the observation of the accidental 
phenomena to which the name of meteor is 
applied, but every terrestrial as well as atmo- 
spherical phenomenon, whether accidental or 
permanent^ depending on the action of heat, 
light, electricity, and magnetism. In this ex- 
tended signification, metoorolo^ comprehends 
climatologj^, and part of physical geography; 
and its object is to determine the diversified 
and incessantly changing influences of the four 
great forms of natural force now named, on 
land, in the sea, and in the atmosphere. [See 
Atmospheeb; Climate; and the various terms 
referred to under Meteors.] 

IMCeteors (Gr. fieriapa), A name given to 
any phenomena of a transitoiy nature which 
have theic origin in the atmosphere. Meteors 
are of various kinds. Some are produced 
simply by a disturbance of the equilibrium of 
the atmo^heric fluid, and are called aerial 
meieorst fWiNns; Whirlwinds.] A second 
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class arise from the deposition of the aqueous 
particles which the atmosphere holds in a state 
of in-visible vapour, and which are precipitated 
in consequence of a diminution of tempera- 
ture, sometimes in a liquid and sometimes in a 
solid form. These are called aqueous meteors. 
[Dew; Pogs; Hah. ; Eadst; Snow; Vapours, 
&c.] A third class of meteors, or atmospherical 
phenomena, are caused either by the action of 
the precipitated aqueous particles dispersed in 
the atmosphere on the rays of light, or by the 
unequal heating of the air owing to which the 
rays of light are under certain drccmstances 
reflected. [Fata Morgana ; Halo ; Mirage ; 
Parhelia; Eainbow.] A fourth class com- 
prehends those which present the phenomena 
distinctive of combustion or incandescence. 
[Aerolite; Aurora Borealis; Fire Balls; 
Iughtning; Shooting Stars, &c.] 

IMEeteorSf Xiuminous. The generic name 
now given to those phenomena which result 
from rile entrance into and combustion in our 
atmosphere of bodies kno-wn as falJmg or 
shooting stars, hoUdes, meteors, aerolites, and 
meteoric stones. 

Eecent investigations have shown that these 
phenomena are to be classed no longer in the 
domain of meteorology, as was so long sup- 
posed, but in that of astronomy, as they result 
from the entrance into our atmosphere of small 
bodies revolving round the sun like our earth, 
with this difference, that they do not travel 
singly, but are congregated in several rings — 
tangible orbits, as it were. The falls of 
shooting stars are due to the passage of our 
planet through one of these rings ; whereas the 
meteors which appear from time to time, termed 
sporadic meteors, are bodies which, according to 
M. Faye, have not accomplished the immediate 
down-rush into our atmosphere, but have for 
a time been satellites to our earth until at 
length its attraction has proved too powerful 
for them. 

Much of the recent progress is due to the 
labours of Mr. Alexander Herschel in this 
country, and Mr. Newton in America. Their 
cosmieal origin has been placed beyond all doubt 
by the fact, among other considerations, that 
the star-falls observed from the earliest times 
and recorded in the Chinese annals have 
always occurred at the same day or nearly so 
of the tropical year, i. e. they have always hap- 
pened in the same part of the earth’ s orbit. The 
dates at which at the present epoch star showers 
are expected are August 10 and November 11. 
La 1799 and 1833 the meteors were so nume- 
rous that it has been estimated that 34,000 fdll 
per hour. Much alarm was caused among 
uncivilised people in consequence. Mr. Ne-wton 
has estimated that the average number of me- 
teors which traverse the atmosphere daily is 
7,500,000. The meteors observed on the same 
date are generally found to issue from one 
point in the sky, called the radiant pomi, and 
asti:onomers have therefore conduded that the 
appearances are due to several of the rings to 
which we have before referred. "We have one 
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ring wHcli furnishes the August meteors, and 
another the Novemher meteors, and the position 
of these rings in space is yery different, for 
while one lies nearly in the plane of the earth’s 
orbit, the other is inclined to it at a considerable 
angle. 

The heights of shooting stars at their en- 
trance and extinction are on the ‘average 
seventy-three and jdfty-two miles, with a pro- 
bable error of three miles only. Their velocity 
is generally thirty-five miles a second. The 
weight of some of them has been estimated : 
shooting stars have been observed weighing 
two ounces, large meteors weighing two hun- 
dredweight. Thus the motion of the smaller 
masses is soon converted into heat suffiident 
to raise them to a state of incandescence, and 
we see them as shooting or falling stars. T^e 
larger ones can resist this vapourising action 
longer, as they approach the surface of the 
earth, and we see them as glowing coloured 
meteors; while the largest masses resist the 
action longer still — they complete their fall, 
perhaps burst, and spread masses of meteoric 
iron over large areas. The composition of 
aerolites is very constant, and their study 
has given rise to the most interesting specu- 
lations. 

nXetbegXln (Ger. meth, a oeverage 

made of honey and water, fermented by the 
addition of yeast. 

lUCetbionio Acid (Or. fterd, and BeTov, 
sulphur). An acid obtained by the action of 
anhydrous sulphuric acid on ether; althionic 
acid is at the same time formed. 

Metbod. This word, from the Greek /t^- 
BoSos, which signifies a journey undertaken in 
quest of any object, or a way of attaining any 
end, denotes any mode of investigating truth. 
Thus we have the dialectic method, the in- 
ductive method, the analytical method, &c. 
[Diaxisctics ; Induction ; Analysis.] 

nSetbodic Medicine. Medicine as prac- 
tised by the methodic sect of physicians, of 
which Themison was the head. They endea- 
voured to reduce medicine to exact rules, and 
assumed that all diseases arose from constricted 
fibre. 

Methodists. The body of Ctostians to 
whom this name is chiefly applied are the 
followers of John Wesley, the founder of this 
sect: hence called Wesleyan Methodists. But 
the term hears a more extensive meaning, 
being applied also to several bodies or sections 
of Christians who have seceded or withdrawn 
from the Wesleyan denomination. 

The origin of the Methodist social^ took 
place at Oxford in 1729. After the devolu- 
tion, when the principles of religious toleration 
were recognised, the clergy of the Established 
Church were thought by some to have sunk into 
a state of lukewarmness and indifference. This 
alleged degeneracy was observed with pain by 
John Wesley and his brother Charles, while 
students at Oxford ; and being joined by a 
few of their fellow-students, they formed 
rigid and severe rules for the regulation of 
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their time and studies, for reading the Scrip- 
tures,^ for self-examination, and other religious 
exercises. This observance of system in everj'- 
thing connected with the new opinious, us 
well as in their college studies, gained for 
them the appellation of Methodists ; in allu- 
sion to the tmthididy a class of physicians at 
Borne who practised only by theory. (Colsus, 
De MedUdna^ 

In the mean time Wesley took orders in the 
Estabhshed Church, and acted fora few months 
as assistant to his father, who was rector of 
Epworth, in Lincolnshire. After the death of 
the latter he was induced (1735), in company 
with his brother Charles and two other friends, 
to accept an offer to go to Georgia, in North 
America, to preach the Gospel to the Indians. 
On his return to England in 1737, Wesley 
officiated in several churches of the Establish- 
ment. But the higher ranks were offended at 
his declamatory mode of preaching; and the 
churches in general were soon shut against 
him.^ It was his desire to he allowed to 
officiate in the pulpit of hia native church. 
But the circumstances to which we have re- 
ferred threw his labours into a different, and 
ultimately an opposite, channel ; and in short, 
without having at first intended it> he became 
the founder of the most numerous class of 
Dissenters in Great Britain. 

Being thus virtually expelled from the 
Established Church, he preached in Dissenting 
chapels in London and other places where he 
could obtain admission. In course of time, 
and owing to the vast multitudes that crowded 
to listen to his ministrations, he adopted the 
expedient of j^reaching in the open air. He 
ftet formed his followers into a separate so- 
ciety in 1738, the year after his return from 
America, though he referred the establish- 
ment of Methodism to a prior date. Wesley, 
from ^s date, devoted his time and talents 
exclusively to the propagation of what ho 
regarded the doctrines of the Gospel. His 
labours were chiefly confined to England ; but 
he also paid visits to Gotland and Ireland, 
in the former of which his success was incon- 
siderable. But while he confined his own 
lahomis to Great Britain and Ireland, he was 
not inattentive to the spiritual necessities of 
o^er countries, and, by means of a succes- 
sion of missionaries, propagated his doctrines 
in America and many of the West Indian 
islands. 

The success which attended his missionary 
exertions was not gained without obloquy, par- 
ticularly in the TJnited Kingdom. Owing to 
the liberality of the age, neither himself nor 
any of his missionaries were exposed to stripes 
and imprisonment; but all of them met with 
great opposition, and some of them were beset 
with mobs, and sometimes dra§^ed through the 
streets as raving enthusiasts and disturbers of 
the public peace. 

Binding his societies rapidly increasing, and 
having bean refused assistance from the Esta- 
blish^ clergy, Wesley was induced to have 
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recourse to lay preacHers ; an expedient wMeh. 
lie -was at i^st exceedingly averse to adopt, 
but vbidbi lie afbervrards found most ejffieient 
in promoting tlie triumph, of his vie'ws. He 
was thus enabled to exercise superintendence 
over all his followers, and greatly to extend his 
sphere of action. 

Wesley denied the doctrine of election, 
though he admitted that oertain persons and 
churches have been elected, and that ^eat 
events have been foreordained; and differed 
from the system of Calvin in regard to the 
extent of the Atonement, which he main- 
tained was for all men ; and held that repent- 
ance preceded faith. (In addition to Wesley’s 
works, particularly his Sermons, see Benson’s 
A'pology for the Methodists \ and Myles’s 
Chronological Sisiory of the Methodists.) 
Wesley and his followers continued long after 
their separation from the Established Church 
to read the service of that church; nay, the 
practice was continued, in a few instances, after 
his death. 

The Methodists have adopted a system of 
discipline and government which seems to par- 
take as much of presbytery as of auy other 
polity. Of this system, which is ve^ com- 
plicated, the following are the leading fea- 
tures : Each society or congregation is divided 
into smaller bodies, called classes, each class 
embracing from twelve to twenty persons, one 
of whom is styled the leader. Each society 
has also a body of men called simards, whose 
office is similar to that of deacon in the 
Established Church. The duties of leaders — 
namely, visiting the sick and holding religious 
intercourse wim the members belonging to 
their class — are, in many respects, akin to 
those of lay-elders in the Presbyterian Church 
of Scotland. The leaders, stewards, and mini- 
ster meet once a week (and this is called a 
leaders' meeting), on the religious business of 
the society; and to account for the funds 
received from the members. 

A number of these societies united consti- 
tutes a circuit, while one of the ministers 
within the district is termed the superintendent. 
The ministers officiating in the circuit meet 
aUthe classes q^uarterly, and speak personally 
to each member. Those whose conduct is 
devoid of reproach receive a ticket, the chief 
use of which is to prevent imposture. After 
the conference with the classes another meet- 
ing (called a quarterly meeting) is held, con- 
sisting of aU the ministers, leaders, and 
stewards in the circuit. On this occasion the 
stewards deliver their collections to a circuit 
steward-, and everything relating to secular 
matters is publicly settled. At this meeting, 
also, the candidates for the ministry are pro- 
posed; and the stewards, after a definite 
period of service, are changed. 

From five to ten or fifteen of the circuits, 
according to their extent, form a district, the 
ministers in which meet annually ; the meeting 
being termed a district meeting. This as- 
sembly has authority ‘to tiy and suspend 
&X0 


ministers who are found immoral, erroneous 
in doctrine, or deficient in ability; to decide 
concerning the building of chapels ; to examine 
the demands from the circuits respecting the 
support of clergymen ; and to elect a represen- 
tative to attend and form a committee, four 
days before the meeting of the annual confer- 
ence, in order to prepare a draught of the 
stations for the ensuing year. The circuit 
stewards are present at tins meeting during the 
settlement of all financial matters. The judg- 
ment of the assembly is conclusive untU th^e 
meeting of the conference, to which an appeal 
is allowed in all cases. 

The conference, which is the supreme judica- 
tory, and whose decisions are final, consists, 
strictiy speaking, only of a hundred of the 
senior itinerant preachers, in terms of a deed 
of declaration executed by Wesley and enrolled 
in chancery. In this deed the meeting is 
termed ‘the Conference of the people called 
Methodists.’ But the conference is generally 
composed of the preachers elected at the pre- 
vious district meetings to be their representa- 
tives, of the superintendents of the circuits, 
and of every minister who chooses to attend ; 
all of them being allowed the same right of 
voting as the hundred, or legal conference. 
From this body all authority emanates ; and by 
them all regulations to be observed throughout 
the whole Methodist connection are framed. 
They appoint ministers to their respective 
stations. The results of their discussions are 
annually published after each meeting, under 
the title of Minutes of Conference, which em- 
body the laws of the society. ( Greneral Buies 
of the Methodist Society; Adam’s Religious 
World, vol iii. pp. 113-119.) 

At the death of Wesley, in 1791, there were, 
in Great Britain and Ireland, about 300 iti- 
nerant preachers in connection with the new 
sect, and 1,000 local preachers— some of them, 
however, having very small congregations — and 
80, 000 members. But the Wesleyan Methodists 
have established foreign stations in Australia, 
Van Diemen’s Land, &c. ; and so rapidly have 
they increased, that the number of Wesleyan 
Methodists in 1850, both at home and abroad, 
amounted to upwards of two millions ; and the 
total number of preachers, regular and super- 
numerary, was 6,000. 

Various offshoots have taken place from 
the Wesleyan Methodists at various times ; 
among the most important of which may be 
reckoned the followers of Whitfield, once the 
coadjutor, and afterwards the most powerful 
and eloquent opponent of Wesley, and sup- 
porter of Calvinism ; the Methodists of Lady 
Huntingdon’s connection, in whose chapels ser- 
vice is performed according to the ritual of the 
church of England ; the Welsh Calvinistic Me- 
thodists ; the Primitive Methodists [Ranthrs] ; 
the Hew Connexion Methodists; the Inde- 
pendent Methodists [iNDSPBisrDxiq'Ts], &c. 
Some of these sects, particularly the Whit- 
fieldians, are nearly alHed in government and 
discipline to the Independents. (In addition 



METHYL 

to the works already quoted, see Jozimal 
of John WosUy ; Liv&s of Wesley, by Coke, 
Moore, and Southey; Kightingale’sPorimzjIare 
of Methodism,) 

The total number of places of worship be- 
longing to the Methodists of eyery class, and 
to isolate congregations of similar tenets, in 
England and 'Wales, amounted in 1851 to 
about 12,600. {Census,) 

IkXetbyl. The hydrocarbon radical of me- 
thylic alcohol. It is a colourless inflammable 
gas burning with a luminous flame, and is ob- 
tained from its iodide by the action of zinc at 
a high temperature under pressxire, as also by 
the electrolysis of acetate of potash. Its hy- 
dride is hlAKSH Gas. Its oxide or methylic ether 
is gaseous at ordinary temperatures, but like 
its homologue, vinic or ethylic ether, it forms 
definite compounds with acids. The hydrated 
oxide of methyl, methylic alcohol, wood spirit, 
or pyroxylic spirit, is one of the products 
of the destructive ^stillation of wood: after 
rectification it is sent into commerce in a 
very impure state under the name of wood- 
naphtha, 

IMCetbylaznlne. Ammonia in which one 
atom of hydrogen is replaced hy methyl It 
is an inflammable gas greatly resembling am- 
monia in its chemical character. It maybe 
formed by the action of iodide of methyl upon 
ammonia, and subsequent distillation with pot- 
ash. 

3MCetbylated Spirit. Alcohol mixed with 
onc-tenth of its volume of wood spirit. By 
this admixture its solvent powers are not de- 
teriorated, and it may be used in the manu- 
facture of varnishes, and for many other 
applications in the arts, while the disagreeable 
flavour communicated Isy the wood spirit pre- 
vents its being employed as a substitute for 
gin, or other intoxicating liquors. The excise 
regulations permit the sale of this article free 
of duty, which is a great boon to many of the 
arts and manufactures. 

BCetliylene. A hydrocarbon composed, of 
two atoms of carbon and two of hydrogen 
(C. H«). 

IMCetls (Gx.). One of the small planets 
belonging to the group between Mars and 
Jupiter. [Astbeoid.] 

MCetoecl (Gr. pdroiKoi, sojourners). The 
resident aliens, who formed a large class of 
the inhabitants of Athena. They were dis- 
tinguished from the few full citizens by many 
disabilities and burdens. They had no share 
in the administration of the state, and were 
precluded, from the power of possessiftg landed 
estates. Each was comjpelled to purchase the 
protection which he received from the state by 
the payment of a small annual sum {/leroUtiop^^ 
and to place himseH under the gua^ansbip 
of a citizen (irpoimim^s), who was his form^ 
representative in the courts of law. They 
were generally engaged in meercantile and me- 
chanical business. 

IMCetonic Cycle (so called from Meton, its 
inventor, b. c. 432). A cycle of nineteen years, 
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or, more accurately, of 6,940 days ; at the end 
of which time the new moons full on the same 
days of tlic year, and tho eclipses return in 
nearly the same order. The reason of this is, 
that in mi net ecu solar years there are 235 
Innationa (with a difference of a few hours), 
and very nearly one complete nivolution of 
the moon’s nodt‘s. The cycle was corrected 
byCalippus. [Caeippic Pbriod ; Cycpb.] 

Metonymy (Gr. p-erawpia, change of name). 
In Ehetoric and Composition, a figure by which 
the name of an idea or thing is substituted 
for that of another, to which it has a certain 
relation. Thus, tho effect is frequently sub- 
stituted for the cause — gny hairs stands for 
old age : the abstract for the concrete — ‘What 
doth gravity ' (i.c. the grave person) * out of 
his bed at midnight?’ — substance for quality, 
precedent for subsequent, &c. 

Metope (Gr. psrdirti). In Architecture, 
the square space in the frieze between the 
triglyphs in the Doric order. It is either left 
plain or decorated, according to the taste of 
the architect. In the most ancient examples of 
this order, tho metopes were left quite open. 
[Aechitectdeb.] 

Metoplon ( Gr.). An ancient ointment con- 
taining galbanum, which was formerly called 
Meiopium. 

Metoposcopy (Gr. fjJrarjrov, a forehead^ 
and (TKoirffitf, I i}iexa). The art of divination by 
inspecting the forehead, treated of especially 
by the famous Cardanus. The signs of the 
forehead are chiefly its lines; but moles and 
spots are also supposed to have their particular 
meaning. The lines are under the dominion 
of their several planets. 

Metre (Gr. p4rpov, Tneasure). In tho 
classical sense of the word, a subdivision of a 
verse. The Greeks measured some species of 
verses (the dactylic, choriambic, antispastic, 
Ionic; &c.) by considering each foot as a 
metre; in others (the iambic, trochaw^ and 
anapsestic) each dipodia, ox two feetj, farmed 
a metre. Thus, the dactylic hexameter (the 
heroic vem) contained six dactyls or spondees ; 
the iambic, anapmstic, and trochaic trimeter, six 
of those feet respectively. A line is said to he 
acatcdtctic when the last syllable of the last 
foot is wanting; brachycatahvtic, when two 
syllables are cut off in the same way ; hyper- 
catalectic, when there is one superfluous syllable. 
[Foot, in Prosody.] 

Metre. The French unit of len^h. 
[Measures.] It is somewhat longer than 
an English yard, being, in fact, equal to 
I 39*37079 English inches. By an Act of Par- 
liament passed in 1864, the m^re was ren- 
dered a legally valid measure throughout 
Great Britain and Ireland 

Metric System. A system of weights 
and measures adopted first in Franco, and now 
slowly superseding the systems in use in other 
countries. 

The two most important points of this sys- 
tem are : firstly, that it is a decimal system, and 
secondly, that the ats of length, superficies, 
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solidity, and Treiglit, are all correlated, two 
data only being used, the vnietT& and the weight 
of a cube of water the side of which is the 
^th part of a m&tre. 

The system was suggested as long ago as 
1528 by Jean Fernal, a physician of Henry IL 
of Prance ; but the suggestion took a practical 
turn in 1790, when Prince Talleyrand distri- 
buted among the members of the Constituent 
Assembly of Prance a proposal, founded upon 
the excessiye diversily and confusion of the 
weights and measures then prevailing aU over 
that country as now over our own, for the 
foundation of a new system upon the prin- 
ciple of a single and universal standard. 
(Eeport 071 Weights and Measn/res by John 
Quincy Adams, p. 49, 'Washington 1821.) 

A committee of the Academy of Sciences, 
consisting of five of the most eminent ma- 
thematicians of Europe — Borda, Lagrange, 
Laplace, Monge, and Oondorcet — were sub- 
sequently appointed, under a decree of the 
Constituent Assembly, to report upon the 
selection of a natural standard; and the 
committee proposed in their report that the 
ten-millionth part of the quarter of the me- 
ridian of Paris should be taken as the standard 
unit of lineal measure. 

Lelambre and M4chain were appointed to 
measure an arc of the meridian between 
Dunkirk and Barcelona, as Cassini had been 
appointed in 1669. They commenced their 
la'bours at the most agitated period of the 
French Bevolution. At every station of 
their progress in the field-survey they were 
aiarested by the suspicions and alarms of the 
people, who took them for spies or engineers 
of the invading enemies of Prance. The 
result was a wonderful approximation to the 
true length, and one in the highest degree 
‘creditable to the French astronomers and 
geometricians, who carried on their opera- 
tions, under every difficulty, and at the ha25ard 
of their lives, in the midst of the greatest 
political conviilsion of modern times.' {Essay 
on the Yard, the Pendulum^ and the "Mkire^ 
hy Sir John P. W. Herschel, p. 19, London 
1863.) 

By means of the arc of the meridian measured 
between Dunkirk and Barcelona, and of the arc 
measured in Peru, in 1736, by Bouguer and La 
Condamine, the length of the quarter of the 
meridian, or the distance from the pole to the 
equator, was calculated. This length was par- 
titioned into ten millions of equal parts, and 
one of these parts was taken for the unit of 
length, and called a mfetre, from the Q-reek 
word fj.4rpov {a measure). (Briot’s Arithmetic, 
translated hy J. Spear, p. 162: Hardwicke, 
London 1863.) 

If the arc of the meridian be calculated from 
the result of French researches, the m&tre itself 
is equal, in English measurement, to 39*37079 
inches; and, multi^lymg this length by ten 
million, the length of the quadrant of the 
meridian, when converted into feet, will be 
82,808,992 feet. Sir John Herschel estimates 
612 
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the length of the quadrant of the meridian at 
32,813,000 feet; so that, according to his cal- 
culation, there is a difference between the 
French and the new (Estimate of the qua- 
drant of 4,008 feet, and therefore the French 
length of the quadrant is gi^th too short 
and the mfetre is j^th of an inch less than 
the length of the ten-millionth part of the 
quadrant. 

This error of ^th of an inch in the deter- 
mination of the m^tre, however, supposing it 
possible to establish it absolutely, does not 
make the metric system less complete or con- 
venient; it is more than counterbalanced by 
the extreme simplicity, symmetry, and con- 
venience of the system. Professor Bessel 
observed with respect to the mfetre, that, in 
the measurement of a length between two 
points on tbe surface of the earth, tJi&re is 
no advantage at all in proving the relation of 
the measured distance to a quadrant of the 
meridian. {Rejport of a Committee of the Souse 
of Commons on Wdghts and Meamres, p. 109, 
1862.) Professor Miller of Cambridge, whc 
quotes this remark, deems the error in the 
reb-tion of the m^tre to the qTmdrant of the 
meridian to be of no consequence; and he 
mentions another slight error in the metric 
system, ^discovered by recent research, rela- 
ting to the density of water, which he gives 
in the following words of Bessel (from the 
Poptddre Vorlesungen, by Professor Bessel, 
published in 1848, soon after his death) : — 

‘The kilogramme (1,000 grammes) is not 
exactly the weight of a cubic decimetre of 
water. Many of tbe late weighings show 
that water at its maximum density has a 
different density from that which was assumed 
by the French philosophers who prepared the 
original standard of the kilogramme ; but no- 
body wishes to alter the value of the gramme 
on that account.’ 

Two important principles form the basis of 
the metric system: 1. That the unit of linear 
measure, applied to matter, in its three forms 
of extension — ^viz. length, breadth, and thickness 
— should be the standard of all measures of 
length, surface, and solidity. 2. That the cubic 
contents of the linear measure, in distilled 
water, at a temperature of great contraction, 
should furnish at once the standard weight and 
measure of capacity. 

Thus : 1. The unit of Imgth was the mhtre, 
as we have seen, the 10,000,000th part of a 
quadrant of the earth’s surface. 

From this we derive: 2. The unit of supper- 
fides — ^the are, a sqiiare d^camfetre. 3. The 
unit of capaoity — ^the Utre, a cubic d^cim^tre, 
4. The unit of weight — ^the gramme, the weight 
of a cubic d^cimfetre of water. 

The following tables, compiled by Mr. 
■Warren de la Bue, will show the beautiful 
simplicily of this system — a simplicity arising 
ftom the decimal system, the correlation of the 
different units, and the uniform nomenclature 
adopted for the subdivisions and multiples of 
the units. 
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Com^paHsm of French and Fngluh Measures, 

Length, 

In fingliib. In EnelUh Fe«t I In Engllib Tarda iln Englhh Fatbontlln EngUib MUm! 
Incbat Incshea j asSFwt t saOFMt | =s 1,7«0 Y«rd» 


MillimStre. 

0*08937 

0*0032809 

0*0010936 

0*0006468 

0*0000006 

Centimetre 

0*39371 

0*0328090 

0*0109363 

0*0064682 

0*0000062 

D6ciiagtre . 

3*93708 

0*3280899 

0*1093633 

0*0646816 

0*0000621 

Mbtre. . 

39*37079 

3*2808992 

1*0936331 

0*6468165 

0*0006214 

D6cam3tre. 

393*70790 

32*8089920 


6*4681666 

0’(K)62I38 

Hectometre 

3937*07900 

328*1)899200 

109-3633100 

64*6816660. 

0*0621382 

Kilometre . 

39370*79000 

3280*8992000 

1093*6331000 

646*8166600 

0*6213824 

Myxiombtre 

393707*90000 

82808*9920000 

10936*3310000 

5468*1665000 

6*2138244 


1 Incli=2*539SS4: CentimStares* 
1 B'oot=s3-0479449 DgcimStrea. 


1 Tard=0-91438348 M6tre. 

1 Mile s 1*6093149 KilomOtre. 


^ Surface. 


In EnglUh 
S<ittare Feet 


In English Sgnnro 


Yards s:9Saaaro , In English Polos In Engiiih KowU ,In Knglltli Am , 
F^’ |=872'‘-i& Square Feet =10,1U0 Sq. Feet |=45,it)0 8q.Feet| 


Centiare or square mfitre . 10*7642993 

Are, or 100 square mOtres. 1076*4299342 
Hectare, or 10,000 square 
metres .... 107642*9934183 


1*1960333 

119*6033260 

11960*3326020 


0*0395383 

3*9538290 

395*3828959 


0*000988457 

0*098845724 

9*884572398 


0*0002471143 

0*0247114310 

2*4711430996 


1 Square Inches 6*4513669 Square Centimetres. 1 Square Yard= 0*83609715 Square Metre or Centiare. 

1 Square Pootss 9*2899683 Square Decimetres. 1 Acre . . =0*404671021 Hectare. 


Capaei^. 


In Cttbie Feet 
5=1-788 
Cttbie Inobet 


In Pints 
=.’54-6592S 
Cubic Inehes 


Millilitre, or cubic centimetre 
Centilitre, or 10 cubic centimetres 
Decilitre, or 100 cubic centimetres 
Litre, or cubic decimetre 
Decalitre, or centistdre , • 

Hectolitre, or dficistere . 

Kilolitre, or stere, or cubic metre 
Myriolitre, or dScastere . . 


0*061027 
0*610271 
6*103705, 
61 * 027062 ' 
610*270516 
6102*706162 
61027*051519 
1610270*51619 i 


0*0000853 

0*0003633 

0*0035317 

0*0353166 

0*3631668 

8*6316581 

35*3165807 

353*1668074 


0*001761 0*00022010 

0*017608 0*00220097 

0*176077 0*02200967 

1*760773 0*22009668 

17*607734 2*20096677 

176*077341 22*00966797 

1760*773414 220*09667676 

17607*734140 2200*96676750 


0*000027612 

0*000276121 

0*002761208 

0*0*27612085 

0*2751*20846 

2*761208459 

27*512084694 

276*120845937 


I Cubic Incli=16*3861759 Cubic Centimetres. 1 Cubic Foot=!28'3163ll9 Cubic Decimetres. 

1 Gallon: =4*543457969 Litres. 


Weight, 


Milligramme . 

0*016432 

0*000082 

0*0000022 

0*00000002 

0*000000001 

Centigramme . 

0*154323 

0*000822 

0*0000220 

0*00010020 

0*000000010 

D^igramme . 

1*643236 

0*003215 

0*0002205 

0*00000197 

0*000000098 

Gramme . 

16*482349 

0*052161 

0*0022046 

0*00001968 

6*000000984 

DScagzumme . 

164*323488 

0*321607 

0*0220462 

0*00019684 

0*000009842 

Hectogramme 

1648*284880 

8*215078 

0*2204821 

0*00190841 

0*000098421 

Kilogramme . 

16482*348800 

82*160727 

2*2046213 

0*01968412 

0*000984206 

Myriogramme 

164323*488000 

321*607267 

22*0462126 

0*19684118 

0*009842069 


1 Graiu=0‘064798950 Gramme. 

1 Pound Avoirdupoia= 0*46359265 Kilogramme. 


1 Troy Ounces 81 *103496 Grammes. 
1 Cwt.s= 50*80237689 Kilogrammes. 


SucTi is the system which after much oppo- 
sition was finally introduced into France by 
TTing Louis Philippe, and which sooner or later 
must probably become universal In England 
it is already extensively used by scientific men, 
and in 1864 an Act was passed legalising ite 
use in this country, QJh© Act, however, is 
merely a permissive one. 

The metric system of weights and measures 
has been adopted, nob only by France,^ but 
in Italy (except the portion under pontifical 
government), Spain, Portugal, Greece, Bel^um, 
and Holland ; it has been partially received in 
Henmark and Switzerland, which adopts the 
half-kilogramme as the pound. The majority 
VoL. 11. 613 


of the states composing the Zollverdn, or 
Customs League, in Germany, have expressed 
their approval of the metric system. The half- 
kilogramme has been introduced into all great 
mercantile operations in Austria. 

At the International Statisrical Congmss, 
held at Berlin in September 1863, thirty- 
three nations of Europe and America were 
represented by statistioal delates, and the 
congress agreed to the following fundamenttil 
resolution on weights and measures: ‘The 
adoption of the same measure in international 
commerce is of the highest importance. The 
metric system appears to the congress to 
be the most convenient of aU the measures 
LL 
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that could he recommended for international 
measures.’ 

A commission of the Imperial Academy of 
Sciences in St. Petersburg has recommended 
that such alterations should be made in Russian 
weights and measures as would put them in 
conformity with the metric system of Prance. 
Dr. Kupffer, a delegate from the Russian 
government, has declared that Russia would 
recommend the adoption of the pure metric 
system if Great Britain would take the lead. 
*We wish England,’ said Dr. Kupffer, *to 
take the lead. England is a country of prior 
civilisation. Let England do it, and we are 
sure to follow.’ 

In the United States of America a committee 
has been appointed by congress to consider the 
subject of metric weights and measures ; and 
the system has been adopted in Mexico, Chili, 
Peru, New Granada, Ecuador (to commence 
in 1866), Bolivia, Yenezuela, and Prench and 
Dutch Guiana. For more information on this 
system, Mr. Dowling’s Tables (Lockwood & Co.) 
should be consulted : the prefaces contain much 
valuable information. 

IMCetrozaome. In Music, an instrument 
invented by Maelzel, and used to measure time, 
and to indicate the velocity with which a com- 
position ought to be played. It has a small 
pendulum, which, being set in motion by clock- 
work, beate, audibly, a certain number of tames 
in a minute ; and this number may be altered 
by moving a ending weight, and adjusted to 
varying degrees of quickness or slowness as 
required. It is now customary to mark, at the 
■banning of a piece of music, the number of 
beats per minute intended by the composer; 

thus ^ 60 meaus that when the metronome is 

adjusted to 60 it will beat the time of minims 
for that piece, giving 60 minims in a minute. 

Metropolis (Gr. t^e mother <My). 1. A 

parent state from which colonies have sprung; 
in which sense the word is xmiformly employed 
by ancient Greek writers. 2. The chief dty 
of a province in the later ages of the Roman 
empire. The Christian church having adopted 
the secular division of the Roman empire into 
provinces, the episcopal seat estabhshed in 
every such city, and the bishop of it hims&L^ 
were termed metropolitan. In modem usage, 
the word is applied to denote the chief or 
capital city of an independent state. 

Metropolitan. In Ecclesiastical Histoiy, 
a title applied to the prelate who presides 
over the other bishops in a province. The 
estabHshment of metropolitans took place at 
the end of the third century, and was con- 
firmed by the council of Nice. 

Metroslderos (Gr, the heart of a, 

tree, and criSrjpos, iron). Of this extensive 
Myitaceous genus, one or two New Zealand 
species are remarkable for their hard dose- 
gained timber. That of the Rata, M. robwta, 
is used for shipbuilding, and by the natives 
for making war clubs, paddles, 6 bc. ; that of 
the Kawa, M. tommtom, -called Firetree by the 
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colonists on account of the brilliancy of its 
flowers, is used for similar purposes ; and that 
of the Aka, ilf, soandens, is called New Zealand 
Lignum Vitae, on account of its hardness. 

Mexican Gulf. A remarkable expanse of 
nearly endosed ocean, which occupies, with the 
Caribbean Sea and the West .Indian Islands, 
an area of more than two millions of square 
miles, shut in by the two Americas to the north 
and south, by Central America to the west, and 
almost endosedbythe long range of the Antilles 
towards the Atlantic. Its waters, which vary 
in depth from 600 to 1,000 fathoms, are very 
warm ; and from it issues a remarkably warm, 
rapid, and important marine current, whose 
exact cause and origin cannot easily be traced. 

The gulf of Mexico is the northernmost and 
innermost portion of this great sea. Endosed 
on the north and west from the southern 
extremity of the peninsula of Florida to the 
extremity of the remarkable peninsula of 
Yucatan, and partly shut, in by the western 
extremity of Cuba, it is reached by only two 
narrow openings, one communicating wi^ the 
Caribbean Sea and the other with the Atlantic. 
The Bahama banks almost prevent access in 
the latter direction. 

Although this gulf lies between 20° and 30° 
north of the equator, the oceanic warmth equator 
not only passes through it, but there attains its 
maximiun temperature, the heat of the water 
being there estimated at 88p, although it is not 
more than 80° at the equator, off the coast of 
A&ica, near the hottest parts of that continent, 
and nowhere across the Atlantic rises above 
84°. The hottest water of the Atiantie is, 
therefore, always in tMs sea— a fact which 
greatly influences the dimate of America, and 
ultimately that of England. [Gulf Stream.] 

Mezereon (Pers. Mhdzaryoun). The com- 
mon name of the Dafhne Mez&r&am. 

Mezzanine (Ital. mezzano, middle). In 
Architecture, a stoiy of small height intro- 
duced between two higher ones. 

Mezzo RUlevo (Ital.). A term applied 
in Sculpture to the decoration executed in a 
middle style of relief, i.e. distinct jErom either 
the basso rilievo or the alto rilievo. The 
figures on the shaft of the Trajan’s column, 
or on the column of the Place Venddme, are 
examples of this style of sculpture. [Relief.] 

Mezzo Soprano (Ital.). In Music, a 
low soprano. 

Mezzotinto (Ital. half-tinted). A method 
of engraving on copper in which a burr is 
raised all over the plate, and subsequently 
scraped away in the parts that are intended to 
be left light. The modern engravers usually 
etch their plates before raising this kind of 
burr, which enables them to execute the 
work more rapidly, but less picturesquely, 
than in the old style. 

This method of mezzotinto engraving was 
invented by Ludwig von Siegen in 1642. 
fEu-GRAVINa.] 

ML The Fyench and Italian name for the 
note corresponding to onr E. 
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^ IMCiargyrite. A sulphide of antimony and 
silver found at Braunsdorf in Saxony. 

AKiasma (G-r. from fualvw, I inf&ii). In- 
fectious or conta^ous matter. The term is gene- 
rally applied, under the name of marsh miasma 
(malaria of the Italians), to the infectious 
emanations from marshy lands and stagnant 
■waters, which are peculiarly characterise by 
producing various forms of intermittent ana 
remittent fevers. [Max arta ..] 

AKlca (Lat.). A term under which are com- 
prised several varieties of a mineral generally 
foimd in thin elastic laminse, ■with a glistening 
lustre, and of various colours and degrees of 
transparency. It is one of the constituents of 
granite. 

The micas have been divided into three 
groups: viz. Muscovite, Phlogopite, and Biotite. 
The Museotnies^ which are confined to granite 
and other igneous rocks, are biaxial, and gene- 
rally contain potash or lithia, and a small 
quantity of magnesia. The TMogo^pites are 
also biaxial, though in a less degree than the 
Muscovites : they are fo'und only in granular 
limestone and serpentine, and contain magnesia, 
and often only a small quantity of alkali. Bio- 
tite or Magnesia Mica is uniaxial, and contains 
lai^e quantities of oxide of iron, magnesia, and 
potash. 

The Micas are chiefly composed of silica, 
alumina, magnesia, pot^h, lithia, and some 
other bases. 

In some parts of Siberia and elsewhere, 
Mica forms an article of trade, often kno'wn 
under the name of Muscovy glass. 

ACioa Slate or AKioa Scbist. A very 
abundant metamorphic rock — slaty, and essen- 
tially composed of mica and quartz. Mica 
sometimes forms the whole mass. Garnets 
are sometimes embedded as crystals in it, and 
form an integral part of the rock, which is 
then called garnet schist Argillaceous matter 
is occasionally mixed with the mass, which 
thus assumes a slaty appearance. 

Mica slate, abounding in garnets, and often 
sprinkled with red patches produced by de- 
composition, and becoming syenitic from the 
interspersion of hornblende, is prevalent upon 
the banks of the Tay and about Dunkeld in 
Scotland ; but it is in Glen Tilt that the geo- 
logist, both practical and theoretical, wiU find 
the most ample materials for the study of the 
association and Junctions of this series of rocks. 

In the immediate neighbourhood of Blair, 
the Tilt exhibits upon its hanks a section of 
tlm rocks forming its bed ; and the micaceous 
strata here and at the falls of the Brnar in- 
cline nearly at the same angle to several points 
of the compass, giving a curious confusion and 
interweavement to their assemblage. 

The group of schistose rocks containing mica 
is large, and widely distributed wherever me- 
tamorpliic rocks are found. Such rocks may 
belong to any geological period, but they have 
been formed at a great depth beneath the sur- 
face, and under enormous pressure. They are 
most usual in mountain districts, but abound 
615 
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also in all places where an axis of elevation 
has brought up granite or porphyritic rock. 
The western extremity of all the British Islands, 
the western coast of Prance, and of the Iberian 
peninsula, and the flanks of the principal 
mountain chains, are the chief localities of 
these rocks in Europe. [Gkkss.] 

Micaceous Xron-ore. The name given 
to those kinds of Hsematite or Red Iron-ore 
which possess a micaceous structure. 

Micbael, St., Order of. A French order 
of knighthood, instituted by Louis XI, in 14S9, 
in honour of St Michael, the supposed ancient 
protector of France. It was at first and for 
some timo after its institution in high repute ; 
but under Catherine of Medicis, who lavished 
it indiscriminately, it came to be held of no 
account. 

Micbaelite. A wliite, fibrous, and pearly 
variety of Opal found in the island of St. 
Michael, in the Azores. 

Micbaelmas. The feast of St. Michael 
the Archangel. It falls on the 29th of Sep- 
tember, and is supposed to have been esta- 
blished towards the close of the fifth century ; 
Brady says in 487. In England, Michaelmas 
is one of the regular periods for settling rents. 

MlcbeUa (after Pietro Antonio Micheli, 
a Florentine botanist of the eighteenth cen- 
tury). A genus of Magndiajcemy consisting of 
large trees belon^ng to India and the Eastern 
.tohipelago, distinguished from Magnolia by 
its axillary flowers, and other peculiarities. M. 
Champaca, the Chumpaka of the Hindus, and 
sacred to Vishnu, is commonly cultivated in 
India for the powerful fragrance of its flowers. 
The root is bitter, and used medicinally. 

Microcline (Gr. juncprfs, small, and kKlva, to 
incline), A green and blue variety of Felspar, 
containing nearly equal quantities of potash 
and soda. 

Mlorocosm (Gr. fUKpSKoarfios, a liiUe world). 
Man has been called so by some fSandfiil writers 
on natural philosophy and metaphysics, 1^ 
reason of a supposed correspondence between 
the different parts and qualities of his nature 
and those of the universe. 

Microoosmio Salt. The ammonio-phos- 
phate of soda ; it is obtained among the pro- 
ducts of the evaporation of urine, and was 
formerly used as a blo-wpipe flux. 

Mlcrodaotylus (Gr. iJUKp6s, and hdieruXos, 
a digit). A name proposed by M, GeoflB^oy for 
the short-toed genus of wading birds called by 
lUiger Dichoxophus [which seel. 

Miorodon (Gr. pucpis, and a tooth). 
The name of a genua of extinct fish^, belong- 
ing to the thick-toothed or Pycnodont :^mily,iu 
the Ichthyological system or Agassiz. 

Mloroleates (Gr. fiiKpHs, and AiTcmfr, tJdef), 
A genus of marsupial mammalia, foimd in the 
upper triassic bone bed at Stutt^rdt, in 'Wur- 
temburg, and near Aust, in Gloucestershire. 
The minute crescent-^ped teeth of this animal 
exhibit the nearest affinity to those of the 
fossil BlagiauCax of the Purbeck strata, which 
■was a azoall carnivorous marsupial, allied td 
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Thylacolea. As far as present kno-vrled^e ; screw is known. The screws must be made 
affords data, the miorolestes is the earKest re- i with great accuracy, and their heads are usually 
presen^ative of the mammalian dasa in iMs divided into sixty eq.ual parts, representing 
planet. seconds. 

IkCicrollte (Gr. fuKp6s, smcdl^ and ."ViSos, The value of the scale, or of a revolution of 
stone). A name for the columbate of lime the screw, is obtained in the following manner: 
found at Chesterfield in Massachusetts. Set the two wires, B b and 0 c, apart to a 

IMticrometer (Gr. p.iKp6s, and pt-h-pov, mea- certain number of revolutions, and place them 
sure). An instrument applied to telescopes in the direction of the meridian. Obse:^e the 
microscopes for measuring very small transits of several stars of known declination 
distances, or the diameters of objects which over the wires ; then multiply each interval of 
subtend very small angles. A great number seconds by 15, and by the cosine of the star’s 
cf contrivances of various kinds, and depend- declination ; and, taking the mean, you have 
ing on different principles, have been em- the seconds of space which correspond to a 
ployed for this purpose; but it will be aufii- known number of revolutions of the screw, 
eient to give a general description of some of (See Appendix, by the Eev. E. Sheepshanks, 
the most useful or remarkable ones. to Professor de Morgan’s Explanation of the 

Wire Miorometer. — This instrument, when G-nomonio Prqp’eption of the 8ph^e.\ 
placed in the tube of a telescope, at the focus Cirtyidar Miorometer. — This instrument, 
of the object-glass, presents the appearance which differs entirely from the above, was fixst 
represented in the annexed figure (fig. 1). A. a suggested by Boscovich, in the Leipzio Acts for 
is a spider’s web line, or very fine wire fixed 1740, and used by Lacaille in observing a 

Fig. 1. to the diaphragm ; and B h comet in 1742 ; but seems afterwards to have 

Q ’ and C c are similar wires fallen into disuse, until it was revived by Dr. 

stretched across two forks, Gibers, about 1798. The prindple may be 

f \ each connected with a milled- explained as follows : If the field of a telescope 

i \ head screw. By means of be perfectly circular (which may be effected by 

r 1 these screws the two wires, means of a diaphragm tmmed in a lathe), and 

V y B 6 and C c, which are ex- if its diameter be determined from observation, 

^ actly parallel to each other, the paths of two celestial bodies across the 

* are movable in the direction field may be considered as two parallel chords, 

perpendicular to A a ; aud, in order that the which are given in terms of a circle of known 

wire A a may be placed in any direction rela- diameter. The differences of the times at 

tively to the meridian, there is an adjusting which two stars arrive at the middle of their 
screw, which works into an interior toothed paths will be their ascensional differences; 
whed, and turns the apparatus round in its own and the distance between the chords, which is 
plane perpendicular to the axis of the telescope, readily computed from their lengths, gives the 
The method of nsing the micrometer is as difference of the declinations of the two bodies, 
follows ; Suppose the object to be accomplished The most approved construction of the 
to be the measurement of the angle of position annular “micrometer is that of Fraunhofer, 
and distance of two very close stars ; the tele- It consists of a disc of parallel plate glass 
scope being set and kept on the objects, the (fig. 2), having in its centre a round hole 
micrometer is turned by its adjusting screw of about half an inch in dia- 
until the spider line A a coincides with the meter, to the edges of which a 
line joining the two stars, or threads them both ring of steel is cemented and 
at the same moment. The milled heads of the afterwards truly turned in a 
screws, which carry the two movable wires, lathe. The disc being mounted 
are then turned until B b bisects one of the in a brass tube, so that it may 
two stars, and 0 c bisects the other. The be accurately adjusted in the 
observation is now completed, and it only re- focus of the eye-piece, and 
mains to ascertain the position and distance applied to a telescope, the steel ring is alone 
indicated by the micrometer. For the first of visible, and appears as if suspended in the 
.these purposes,^ the circumference of the md- atmosphere, whence the instrument is called 
crometer is divided into degrees and minutes, the su&pended annular micromet&r. The ad- 
and read by two verniers : this reading gives vantage of this construction consists in the 
the position of A a in respect of the horizontal accuracy with which the moment of ingress or 
and vertical planes, and consequently the angle egress is determined, from the body being seen 
of position of the two stars. To find their in the field of view before it comes up to the 
distance, the head of the screw which carries edge the steel ring. The annular micro- 
pne of the movable wires, for instance C c, is meter is conveniently used for comparing the 
turned until C o coincides with B h ; and the place of a small star or a comet with that of 
numberof revolutions, and parts of a revolution a known star in nearly the same parallel of 
r^uired to effect the coincidence, gives the dedination. (Astronomisol^Ifachrichten, b. iv.) 
distance of the stars when the value of the Divided Object-glass or Double Image 
scale of the micrometer is known : that is to Microtneter. — This instrument is formed by 
say, when the number of seconds of space dividing the object-glass of a telescope or 
.which correspond to one revolution of the microscope into two halves, the straight edges 
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being ground smooth, so that thejr may easily tube towards 0, the distance between the 
slide b^ one another. A double imago of an images will bo increased ; by sliding them 
object in the field of Tiewis produced by the towards the focus P, it will be diminished; 
separation of the segments ; and, by brining and if placed exactly in the focus, the two 
the opposite edges of the two images into images will coincide. Let V denote the visual 
contact, a measure of the diameter of the angle or apparent magnitude of the object, f 
object is obtained in terms of the extent of the the focal distance F 0 of the telescope, IT the 
separation. From its being used to measure constant angle a H b depending on the prism, 
the diameter of the sun, this is usually called and I) the distance F T : we shall then have 
helioTneter, [HBLioaiETEn.] Instead of a the duimeter of the image— /tan V, and the 
divided object-glass, Eamsden preferred a di- distance ab^Vi tan U. Now, if the appa- 
yided lens in the eye-tube, which form of the ratus be slid along the tube from T to T, 
instrument is called the dioptric micrometer, where the two images are in contact, then 
The double image micrometer was suggested the diameter of the image will be cqiml to the. 
by Roomer, about 1678 ; but first brought into distance a h ; and wo have, consequently, / tan 
use by Bouguer, about 1748. Vas D tan U. Here the quantities / and IT are 

Milometer by Double Befraction. — The , foimd by experiment ; whence V, the angular 
Abbe Rochon conceived the ingenious idea magnitude of the object, becomes known in 
of applying the principle of double refrac- terms of D. 

tion to micrometrical measurement. Con- The prism micrometer, when constructed in 
ceive two prisms, ABC and BCD (fig. 3), the manner now described, has this important 
formed of the same crystal, defect, that the extraordinary image is accom- 
and so disposed that the panied by the prismatic colours, especially if the 
face A B of the first is per- angle to be measured exceeds a few minutes ; 
pendicular to the axis of and hence Roehou found that he could not 
the crystal, while, in the use it for measuring the diameters of the sun 
second, the axis is parallel to and moon. But this defect has been ingeniously 
the line of the intersection remedied by M. Arago, by simply altering the 
of the two faces CB and C D, arrangement of the apparatus, and giving the 
so tl^t the axes of crystal- double prism a fixed position out of the tube 
lisation of the two prisms are and before the eye-glass. By this disposition 
at right angles to each other, two images are formed at the focus, the‘ centres 
The prisms are placed in of whidh are fixed points, whose distance de- 
perfect contact, and cemented by mastic ; and pends on the refracting power of the crystal ; 
together form a plate of which the opposite and the contact of the images is produced by in- 
sides are parallel. Now, suppose a ray of creasing or diminishing the magnifying power 
light M I to fall perpendicularly on the face of the eye-glass, instead of altering the posi- 
A B ; it will proceed through the prism A 0 B, tion of the prism. The magnifying power thus 
in the same straight line 10, without being becomes the measure of the visual angle sub- 
separated, because I O is parallel to the axis tended by the diameter of the observed object, 
of the crystal. But when it arrives at O, and Various modifications of the three principles 
enters the second prism BCD, it will be now explained have been proposed ; for de- 
separated into two : the ordina^ ray will tails respecting which we refeU to Brew«||ir’s 
continue to follow the same direction I ON P, Treame on New Dkibmpkical Instruments to 
because the refracting powers of the two the article * Micitometer,’ in the jEk^dopidm 
prisms are the same; but the extraordinary Britannica, by the same author; and to Dr. 
ray will take a different direction 0 R (towards Pearson's IntrodtecUon to DracticM Astronomy, 
BD, if the crystal is attractive, as rock crystal; Other plans will be found described in Her- 
but towards A C, if the crystal is repulsive, as sobers Outlines of Astronomy* 

Iceland spar), and, on emerging from the The micrometer is an instrument of the 
prism at R, will be refracted in the line R S. utmost importance in astronomy, and one, in 
The angle P T S of the inclination of the two fact, to which that science is as much indebted 
rays after their emergence from the prism is as to the telescope itself. From a paper by 
constant for the same crystal, and must be Mr. Townley, in the Philosophical Transactions 
determined by experiment. for 1667, it appears certain that a micrometer 

Let us now conceive tins apparatus to be -with a movable wire was first constructed by 
placed in the tube of a telescope, of which 0 our countryman Gascoigne about the year 
(fig, 4) is the object-glass and F the focus, 1640, and used by him for measuring the dia- 
4 . and the telescope meters of the moou and some of the planets ; 

H directed upon a but as Gascoigne, who was killed in the civil 
I distant ol^ect at wars in 1644, published no account of his in- 
D (as a planet) vention, the instrument was entirely forgotten, 
the diameter of and the merit of reinventing it, and bringing 
which, m n, is to be measured* Suppose the it into general use, belong to the F^nch 
double prism at T' : two images will be formed; astronomer Azout^ who published a description 
the oriLinary image at a, and the extraordinary of it in 1667- Huygens, a few yeare previously, 
image at b\ By sliding the prisms along the had contrived to measure tJie diameter of a 
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planet by inserting in the tube of a telescope 
at the focus of the object-glass and eye-glass, 
a slip of metal which covered exactly the image 
of the planet, and then deducing the diameter 
from the breadth of the slip, compared with 
the diameter of the field j and Malvasia had 
employed for the same purpose a reticle or net- 
w-ork of fine silver wices, crossing each other 
at right angles, and dividing the field of the 
telescope into a number of equal squares. 
(For the history of the invention and succes- 
sive improvements of the micrometer, sea the 
notes by Mathieu. to Eelambre’s Histoire de 
VAstroruynm au pp. 616 and 645.) 

MioroTmter for the Microscope, and Methods 
of Measuring , — The microsco]pe micrometer 
may be made upon the same principles as the 
telescope micrometer. The instruments in 
use among microscopists are JacJcson^s micro- 
meter and the cohw^ micrometer. The first 
consists of a small glass plate, upon which 
lines are drawn equimstant from one another. 
This is insei^d in the eye-piece, and so ar- 
ranged that it may be moved across the field 
of vision by the aid of a screw. The value of 
each division being ascertained by placing 
objects of known dimensions, or lines drawn at 
known distances apart, in the field, the object 
to be measured is carefully placed against the 
first division, and the position accurately ad- 
justed by the screw. The number of divisions 
corresponding to the width of the object may 
then be carefully read off. 

The cobweb micrometer was invented by 
Bamsdeu, and the principle of its action is pre- 
<dsd.y the same as that of idle wire nncrometer. 

turning the screw which approximates or 
separates 3ie frames across which the cobweb 
threads are stretched, the slightest alteration of 
the lines can be estimated, and a difference even 
of rendered appreciable. 

Ihactically, however, there is some difficulty 
in^^obtaininff measurements of very minute 
objects, by the use of micrometers of any kind, 
adapted to the eye-piece ; for tmless the body 
of the microscope be very firm, in which case 
it will ha inconveniently heavy, it is almost 
impossible to adjust the micrometer without a 
slight disturbance of the body, and this slight 
movement may cause a measurement very 
wide of the truth ; especially when the highest 
powers are used, for the value of each division 
of the micrometer becomes altered according to 
the power of the object-glass employed, and in 
the case of the high powers this value becomes 
enormously increased, and of course any error in 
the determination is increased in a correspond- 
ing degree. 

In practice, the following will be found the 
most successful method of measuring objects 
in the microscope. It was first proposed by 
Idr. Lister. The stage micrometer referred to 
is simply a slip of glass, upon which lines have 
been ruled at the distance of ^ or 

of an mch apart. These s^e micrometers 
are to be obtained of the opticians. The lines 
are scratched by $1 diamond pointy attached to 
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a beautiful instrument, by which lines can be 
drawn at any distances apart with the greatest 
precision. M. Nohert has succeeded in Raw- 
ing these lines so close to one another, that 
more than 100,000 would go in the space of 
a single inch; and the beanttful medianism 
ULSed for drawing these lines is so true, and 
the lines so dear, that they may he used as 
test objects for ascertaining the defining power 
of object-glasses. 

In Mr. Lister’s method of measuring, a 
camera lucida, or a neuteal tint glass refieetor, 
or a steel disc placed at an angle of 45°, must 
be adapted to the eye-piece, and the microscope 
placed horizontally, as in the position for draw- 
ing objects with the aid of the above instru- 
ments. In the field of the microscope is placed 
an ordinary stage micrometer, with the lines 
separated by thousandths of an inch, care being 
taken that th.e instrument is arranged at about 
ten inches from the paper; the luies, magni- 
fied by a quarter-inch object-glass, are care- 
fully traced with a sharp-pointed pencil ; the 
micrometer is then removed, and replaced by 
the object whose diameter is to be ascertained. 
The object is traced over the lines or upon 
another piece of paper, and compared with the 
scale by the aid of compasses. The lines may 
be engraved upon a slate, and their value af- 
fixed, so that any object may be at once 
measured. Of course a different scale is re- 
quired for each power. Such scales may be 
made upon pieces of gummed paper, and one 
of them should be affixed to every microscopical 
drawing. In comparing tbe representation of 
^e same object dehneatedby different observers, 
it wfil often be found that great confusion has 
arisen in consequence of the magnifying power 
of the object-glass not having been accuratdy as- 
certained ; and an object stated by two different 
authorities to^ be magnified the same num- 
ber of times, is nevertheless represented much 
larger by one than by the other. This discre- 
pancy in most cases arises from the magnifying 
power of the glasses not having been accurately 
ascertained in the first instance. For further 
information on measuring objects in the mi- 
croscope, the reader is referred to the works of 
Quekett, Carpenter, or Beale. 

ncicropbone (G^r. fitKp6s, and poauit, a voice). 
An instrument for increasing the intensity of 
low sounds, hy commxmicating their vibrations 
to a more sonorous body, the sounds emitted 
by which are thus rendered more audible. 

IMIicropyle (Gr. fjiKp6s, and rrixti, a gate). 
In Botany, * perforation through the skin of a 
seed, over against the apex of the nucleus. 

The hard envelopes of the ova of insects 
(Meissner) and many other animals also ex- 
hibit one or more openings or micropyles, 
through which the spermatozoa pass, and thus 
obtain access to the ovum. The micropyle is 
usually a funnel-shaped opening, exhibiting a 
great variety pf markings in different species, 
(Allen Thompson’s article * Ovum ’ in Todd’s 
Cgclopeedia q/‘ Anatomy and Physiology, Sup- 
plement, p. 111.) 
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IKClcroseope (Gr. iiitep6s, and tneovdo), 2 
view). An optical instrument wHcli enables 
us to see and examine objects which are too 
minute to be seen by the naked eye. Micro- 
scopes are single or compound, according to 
the nature of their construction; a single 
microscope being one through which, whether 
it consists of a single lens or a combination of 
lenses, the object is viewed directl;^ ; while a 
compoimd microscope is one in which two or 
more lenses are so arranged that an enlarged 
image of the object form^ by one of them is 
magnified by the second, or by the others, if 
there are more than two, and seen as if it were 
the object itself. 

Sififfle or Simjple Microscope , — This instru- 
ment is, for the most part, simply a lens or 
sphere of any transparent substance, which 
refracts the rays of light issuing from a small 
body placed in its focus, and ^ves them such 
a degree of convergency as is necessaiy for 
distinct vision. In order that the rays of light 
issuing from the several points of a very small 
body may produce a sensible impression on the 
retina of the eye, it is necessary that the object 
be brought very near the eye ; but when this 
is done, the rays coming from its different 
points are so divergent as to produce only a 
confused image. Row, if a convex lens be inter- 
posed between the object and the eye, and so 
placed that its distance from the object may be 
a little less than its focal distance, the diverging 
rays issuing from the object are refracted by 
the lens, and enter the eye placed behind i^ 
either parallel, or so nearly parallel as to afford 
distinct vision. The object is then seen in the 
direction of the refracted rays, and at the 
distance at which it could be distinctly seen by 
the naked eye ; and consequently magnified in 
the ratio of the distance of distinct vision to 
the focal distance of the lens. This ratio is 
called the Tna^nifying power of the lens ; hence, 
for single microscopes, the minifying power 
is equal to the distance at which a small object 
can be seen distinctly by the naked eye, divided 
by the focal distance of the lens ; and, as the 
distance of distinct vision is constant (at least 
for the same individual), the nmgnifying power 
is inversely as the foeal^ distance. If we 
suppose the distance which limits distinct 
vision, in respect of minute objects, to be five 
inches (which is about the average for good 
eyes), and the focal distance of the lens to bo 
one inch, the object will be magnified five times 
in linear dimensions, and twenty-five times in 
superficial. If the focal distance is one-tenth 
of an inch, the magnifying power will be fifty 
in linep extent, and 2,500 in superficial, 

A single microscope may be obtained very 
easily by piercing a small circular hole in a 
slip of metel, and introducing into it a drop of 
water, which will assume a spherical form on 
each side of the metal. Or a small piece of 
glass may be placed upon a small circle of fine 
platinum wire, from which a piece projects as a 
sort of handle, and melted in the flameof a spirit 
lamp, when a minute bead will he obtained; 
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some of these are so uniform as to make ex- 
cellent simple lenses. The substance commonly 
used for microscopic lenses is plate glass ; but 
they are sometimes formed of rock crj’stal, 
which is better. Hint glass, by reason of its 
great dispersive power, is unfitted for the 
purpose. The precious stones, as the garnet, 
ruby, sapphire, and diamond, have been pro- 
posed ; but the numerous an<l skilful attempts 
of Mr. Varley and Mr. Pritchard have proved 
that the advantages arising from the greater 
refractive power of those substances are more 
than counterbalanced by their colour, reflective 
power, double refraction, and heterogeneous 
structure. The crystalline lenses of minnows 
and other small fishes give a very perfect 
image of minute objects. 

When the object to be examined is of such 
magnitude as to subtend an angle of some 
degrees, the requisite distinctness cannot be 
given to its whole surface hy an ordinary lens, 
in consequence of the confusion occasioned by 
the lateral rays ; unless, indeed, the rays are 
only permitted to enter the lens through a very 
small aperture, whereby the quantity of light 
is greatly diminished. In order to remedy 
this inconvenience, Dr. Wollaston contrived a 
form of lens, to which he ^ave the name of 
periscopic lens. Its construction is as follows: 
two plano-convex lenses or hemispheres are 
ground to the same radius, and between their 
plane surfaces a thin plate of metal, with a 
tircular aperture, is introduced. The aperture 
which appeared to give the most distinct image 
was about one-fifth of the focal length in 
diameter; and, when the aperture was well 
centred, the visible field was as much as 20® 
in diameter. A lens of this,|pnd possesses the 
double advantage of having a very short focal 
distance, and very little spherical aberration. 
Dr. Wollaston’s^ contrivance may, however, be 
improved upon in various ways ; for example, 
by filling up the central aperture witii a cement 
of the same refractive jpower as the lenses, 
whereby the loss of light from the double 
number of surfaces is avoided; or by grinding 
away the equatorial parts of a sphere of 
so as to leave a deep groove all round it, in 
the plane of a great circle perpendicular to the 
axis of vision, and fi-llingthe groove with opaque 
matter. This last construction is called the 
CoddAngton lens (from the name of its pro- 
poser) ; and when executed in garnet, and useii 
in homogeneous light, it is considered by Sir 
David Brevvster to be the most perfect of all 
lenses, either for single microscopes, or the 
object-lenses of compound ones. 

In using a single lens as a ms^ifier, it is 
always necessaiy that tiie light be made to 
pass through a very smaE aperture, in order 
that the object may be seen distinctly and 
without distortion. This necessity arises both 
from the spherical aberration and the chromatic 
dispersion of the light falling on the surface of 
the lens under an angle of considerable obli- 
quity ; and the consequence is that the quantity 
of light admitted to me eye is so much dimi- 
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niahed that the object cannot be clearly seen. 
To remedy this inconvenience, Dr. Wollaston 
proposed a combination of two lenses, called, in 
consequence, <8 tnicrosoopio doublet^ the optical 
part of -which may be described as foUo-wa : 
Fig. 1. and N (fig. 1) are two 

# plano-convex lenses, whose 
focal lengths are in the ratio 
of 3 to 1, or nearly so, and 
‘ placed one over the other, so 
that their plane ^ sides are 
® towards the object. The 
•adjustment of the distance 
between the lenses is best 
accomplished by trial ; and they must, accord- 
ingly, be mounted so that the disbanee can be 
varied at jdeasure. AB is a diaphragm or 
stop for limiting the aperture. Though it does 
not appear that the stop was contemplated by 
Dr. Wollaston, who makes no mention of it, the 
performance of the microscope depends much 
on its nice adjustment. It is obvious that as 
each of the pencils of light from ^e extremities 
of the object is rendered eccentric by the stop, 
and made to pass through the two lenses on 
opposite sides of the common axis, they are 
affected by opposite errors, which, in some 
degree, serve to eoimteract each other. This 
doublet, _ when correctly made, is infinitely 
superior to any single lens, and will transmit 
a pencil of from 85® to 60® without any very 
sensible errors. The ori^nal description, by 
Dr. Wollaston, is given in the PM, Trans, for 
1829. 

The above construction has been improved 
upon by substituting two plano-convex lenses 
for N in the doublet, the plane side of the one 
being in contact^ppith the convex side of the 
other, and the stop being retained between 
them and the third. This combination is called 
a tripkt ; and its advantage is, that the errors 
of the doublet are still further reduced by th? 
greater approximation to the object, in con- 
sequence of which the refractions t^e place 
nearer the axis. 


with accuracy. Kirrors for collecting the 
light and throwing it upon the object are 
also necessary for many purposes. 

Compound Miorosoope . — The simplest kind 
>f compound microscope is formed by the com- 
bination of two converging lenses, whose axes 
are placed in the 8. 

same straight ^ 

line. The ar- ^ 

rangement of the <'■' « 

lenses, and the 

path of the rays, ^ 

will he readily *' 

understood from 

the annexed diagram (fig. S). MbT is the object- 
glass, which has a very short focal distance, 
and PQ the eye-glass. A small object ab 
being placed before the object-glass, a little 
farther from it than the focus of parallel rays, 
a reversed and enlarged image a' 1/ -will be 
formed at some distance bebmd MN. The 
lens P Q,is placed at such a distance from 
that its principal focus is in the line at a' ¥ ; 
consequently the rays of light from every point 
of the image a' i' emerge nearly parallel from 
P Q,, and to. the eye at E the image V is 
magnified, as if it were a real object, into 
and appears at a distance equal to the limits of 
distinct vision, which, as stated above, is about 
five inches. 

The magnifying power of this microscope, or 
the ratio of a" 6" to a 5, is foimd as follows : 
In the first place, if we assume d to denote the 
distance of the first image a' bf from M K, and 
/ the distance oi a b from ME, or the focal 
dMance of MN, we have this proportion, 
cny : a6 : : d : In the second place, if I denote 
the limit of (hstinct vision, or distance of the 
second ima^ a" 5" from P Q,, and/' the focal 
distance of P Q, (or distance of a' V from P Q,), 
we shall also have a" 6" : of /. These 
two proportions, being multiplied together, give 

a b /•/* 


Another form of doublet, proposed by Sir 
John Herschel, is represented in the annexed 
figure (2). It consists of a 
double convex lens, whose radii 
of curvature are as 1 to 6 ; and 
of a plano-concave, whose focal 
length is to that of the other 
as 13 to 6, placed in contact 
with the flatter surface of the 
former, and having its concavity turned towards 
the object. Many other comhjnations have 
been proposed, but those which have now been 
described appear to he the most useful. 

When the magnifying power of the lens is 
considerable, and consequently its focal dis- 
tance very small, it requires to he placed al 
the proper distance from the object with grea1 
precision; and, as it cannot he held in lit. 
hand -with sufficient steadiness for any length 
of time, it requires to he mounted in a frame 
•having a rack and screw, by means of which 
its distance irom the object can be adjusted 
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which, therefore, is the magnifying power of 
the microscope. It thus appears that the 
magnifying power is inversely as the product 
of the focal distances of the two lenses, and 
directly as the distance between them. The 
magnifying power will therefore be increased 
by increasing the distance between the object- 
glass and eye-glass ; but a limit is soon placed 
to this increase by the indistinctness of the 
image, and, in practice, it is not advisable to 
make the distance of a' V from M N more than 
from five to ten inches. Some of the best 
modern object-glasses, however, .bear a tube 
of veiy great len^^ without much loss of 
definition. The object-glass may be separated 
from the eye-piece by twenty inches or more. 
Suppose the focal distance of M N to be ^th of 
an inch, and the distance of a'V from MN to 
he five inches, then a' b' will he twenty times 
greater than. 0 ! 6; and if the focal distance of 
P Q be half an inch, and the distance of a'^ 6" 
from P 0, he five inches, then a!' If' will bo 
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ten times greater than a' I/, and, consequently, 
200 times greater than ab; ov the magnifying 
power is 200. 

The great defects of the microscope, when 
constructed in the manner now described, con- 
sist in the smallness of the field of view, and 
want of achromatism in the object-glass, in 
consequence of which the images of b' and 
are fringed with the prismatic colours. For 
the sake of enlarging the field of view, a third 
lens, larger than either of the others, and 
called the field-glass, is usually interposed 
between the image a' U and the object-glass. 

Of late years the compound microscope has 
been very much improved, and is now a most 
valuable form of instrument. It consists essen- 
tially of a tube about ten inches in length, at 
the upper end of which is placed the e^e-pkee^ 
while to the lower the 
object-glass is fitted. The 
negatim eye-piece in- 
vented by Huygens for 
telescopes is the only 
one in use for the micro- 
scope, and is composed 
of two plano-convex 
lenses arranged as in 
Negative or Huygenian the figure. By this eye- 

brought to a focus in the tube of the micro- 
scope, is remagnified and corrected before it 
reaches the eye of the observer. 

*The object-glassiB the most important portion 
of the eompoimd microscope ; and as its errors 
are multiplied by the magnifying power of the 
eye-piece, it is most important it should be 
made as perfect as possible. The principles 
adopted in making object-glasses were dis- 
covered by Mr! Lister, and fully described by 
him in the ’Philosophical Tramactions for 1829. 
By the new process he was enabled to obtain a 
large and perfectly flat field, by which more 
light was admitted without sacrificing distinct- 
ness of definition. ^ , 

The magnifying power of the object-glasses 
may be made to vary by altering that of the 
eye-pioce, or by increasing or diminishing the 
distanco-between the eye-piece and olject-glass. 
Object-glasses are spoken of according to their 
Pig. 5. length, as the inch^ qttar- 

^ — L..1 ter, dghth, twdfth, &e. ; iDut the 

glasses of the same reputed focus 
of different makers vary much in 
magnifying power. The inch with 
the low eye-piece should magnify 
about forty diameters, the quarter 
about 200, and so on. The best 
achromatic object-glasses consist 
of three lenses, each of which 
Ammi^ont composed of a H-conyei and 
ol Lenses ia a plano-concave lens, made of 
Achromatic glass of different degrees of re- 
Objcct- glass, fracting power. The arrange- 
ment is represented in the figure. Mr. 'Wen- 
ham makes the third or lowest glass single, 
and finds that upon this plan excellent defim- 
521 


tion is obtained ia glasses of very high magni'’ 
fying power while the operation of making 
the lens is much simplified. 

During the last few years lenses of very 
high power luive been produced. In 1840 
Messrs. Powell and Lealand succeeded in 
making a ^^th, magnifying about 1,000 dia- 
meters; in 18G0, magnifying more than 

1,500 ^ameters ; and in October 1864, a j^th, 
magnifying between 2,000 and 3,000 diameters. 
Mr. Wenliam, however, completed a whieii 

defined excellently, as early as June 1866. 
These very high powers are all excellent work- 
ing glasses, and by their use important facts 
have been discovered. The difficulty of mani- 
pulation, preparing specimens, and eov**ring 
them with thin glass, &c., is of course much 
increased, and no one should attempt to employ 
these very high powers until he is quite familiar 
with the use of lower ones. 

Form of the Compmind Microscope. — The 
forms of the compound microscope now in use 
are very numerous. Almost every maker modi- 
fies the general shape of the instrument and the 
arrangement of tho adjusting apparatus in some 
particular. It is, therefore, impossible to describe 
the instruments even of the principal London 
makers, but it may be practically useful if tho 
most important requisites of a good instrument 
are briefly enumerated. With reference to tho 
optical part, the inch olject-glass should mag- 
nify not less than thirty diameters, and the 
quarter not less than 200, when the lowest or 
shcdlow eye-piece is applied. The field should 
he well hghted, and the lines of delicate objects 
submitted to examination should be sharp and 
well defined; without coloured fringes when 
placed in the centre or at the circumferenco 
of the field. Tho mirror should be largo 
(at least two inches in diameter), one side 
plane, the other concave; and it should bo 
adapted to the body of the microscope in 
such a manner, that the distance from the 
object may be increased or diminished, while 
it is also necessa:^ that it should possess 
lateral movement, in order that very oblique 
rays of light may be made to impinge upon 
the object. * 

With regard to tho mechanical portion of 
the microscope, the adjustments should work 
smoothly, and an object placed in the field for 
examination should not appear to move or 
vibrate when the screws are turned. The body 
should be provided with a joint, so that it may 
ho inclined or placed quite horizontally. The 
stage should ho at least thric inches in length 
by two and a half in widths and there should 
bo a distance of at least an inch and a half 
from the centre of the opening in the stage, 
over which the slide is placed, to the upright 
body. The motion of the slide upon the stage, 
and all other movements and adjustments, 
should be smooth and even, without any ten- 
dency to a jerking or irregular action. (Beale’s 
How to work wim the Microscope^ 3rd edition.) 
For cheap microscopes, perhaps the best mode 
of adjustment is that introduced by Mr. Ladd, 
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ttIlo employs a cTiam movemen-t instead of the 
rack and pinion nsnally adopted. 

The only other form of compound microscope 
■which calls for notice here, is the hand or 
pocket microscope, which consists merely of 
the tnhe of the instrument with the eye-piece 
and ohject-glass. To the lower extremi^^ of 
the telescope tube is attached a very simple 
form of stage, permitting the specimen to he 
examined in every part. The necessary focus- 
sing is performed by a screwing movement of 
the tubes which slide one within the other. The 
instrument is used like a telescope, and is most 
useful for field work. This microscope can be 
packed in a small case with all the necessary 
pipettes, glass slides, thin glass, &c. required 
for instituting microscopical examinations. It 
can be made very cheaply, and is particularly 
adapted for general use in schools. 

' Necessary Ay^araius . — Every microscope 
should he furnished with certain pieces of appa- 
ratus ; in the larger microscopes many elabo- 
rate instruments are usually added, which, not 
being absolutely necessary for all work, are not 
enumerated here. The essential things are 
as follows : A ‘neutral tint glass refiector for 
drawing and measuring objects ; a diaghragm^ 
to the under part of W’hich is fitted a tube to 
receive an achromatic condenser or polarising 
apparatus':, a bulPs-eye condenser; one shallow 
eye-piece and two object-glasses, a low one 
magnifying from twenty to forty diametersy 
and a quarter of an inch which magnifies at 
least 180 diameters; a stage miorometery a 
Medtwoo^s finder, and an anirnalcide cage 
should also be supplied. 

These instaruments should be convenimtty 
padked in the case ■^^ith the microscope. The 
TOlarislng apparatus and the achromatic con- 
denser are not absolutely necessary for a 
beginner, and can be purchased Afterwards. 
The cost of a student’s microscope without 
these last instruments, but including the other 
apparatus mentioned, in a well-made ease, 
should not be more than six pounds ; and if 


direct rays of a lamp or ordinary daylight may 
be employed, or if a stronger light be required, 
it may be obtained by bringing the rays to a 
focxis upon the object by the aid of a eoneare 
mirror, or by a lens or system of lenses, as in 
the various forms of condensers fitted on to 
the microscope beneath the stage. 

With regard to the media in which micro- 
scopic objects may be examined. The object 
may be mounted dry, being surrounded by air 
alone, or it may be immersed in water, serum, 
Hie fresh vitreous humour from the eye of an 
ox or sheep, or in media which refract the 
light more highly, such as syrup or glycerine, 
o3, turpentine, or Canada balsam. Glycerine 
and syrup have the advantage over the latter 
fluids, because, being miscible with water in 
all proportions, moist specimens may be im- 
mersed at once, and after time has been allowed 
for them to become fully saturated, they are 
ready for examination. All fruits and vege- 
tables preserved in syrup will furnish the 
student with beautiful mieioscopie specimens. 
Objects to be mounted in tippentine, oil, or bal- 
sam must be dried first, or if moist subjected to 
a long and somewhat difficult process, % which 
the water is first expelled, and its place at Igst 
taken by the highly refracting fluid. Hard dry 
objects, such as hair, horn, nails, shells, bone, 
the hard coriaceous coTerings of insects, and 
the dry parts of vegetables, may be moimted in 
these highly refracting fluids. Hr. Beale has 
recently introduced a new and uniform me- 
thod of preparation adapted to objects^ of 
every kind The preservative medium which 
he usually employs is the strongest glycerine 
made by Price and Company. (ITow to work 
with the Microscope.) 

Beflecting Microscope . — The principle of the 
reflecting microscope 
is very simple, and 
easily conceived. Sup- ^ 

pose M N (fig. 6) to 
be a concave specu- » ^ 

lum, and a small ob- 


the microscope be mounted upon a cast-iron 
foot, instead of a brass one, it maybe obtained 
for about a yound less, ■without its practical 
utility being in any Way impaired. 

Of examining and preparing Microscopical 
Specimens . — Tins is one of the most important 
matters connected with microscopical enquiry, 
for the appearances of ^objectvaiygreatiy ac- 
cording to the manner in which it is illuminated 
and the refractive power of the medium in 
which it is immersed. 

If peculiarities in the surface of an object 
only are to be examined, the light may be 
thro'wn down upon it by the aid of an orffinaiy 
condensing lens, or perhaps the ordinaiy dif- 
fused daylight or lamplight may be sufiScient. 
An object looked at in this way is said to be 
examined by reflected light. Objects examined 
by reflected light may be opaque or trans- 
parent; but if we desire to ascertain the in- 
ternal arrangement of a texture, the object is so 
arranged that light may pass ti^ough it. The 
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ject to be placed before it at/. A reflected 
image of the object will be formed at F, where 
the rays issuing from each point of the object 
intersect each other, and magnified in the pro- 
portion of FM to /hi. If the image at F is 
viewed with the naked eye, the instrument is a 
single reflecting microscope ; but if the image 
is ■viewed through a refracting lens P Q (or a 
combination of lenses forming an, eye-pioce), by 
which the rays are made to converge towards 
the eye at E, it becomes a compound reflecting 
miCTOScope. 

The reflecting microscope was first proposed 
by Sir Isaac Newton in the form now described ; 
but, on account of the impracticability of illumi- 
nating the object, it was long disused. It has, 
however, been recently revived, under a modi- 
fied form, by Professor Amici of Modena, who 
places the object outside the tube of the micro- 
scope, below the line NF ; and, in order that 
an image may he formed in the speculum, the 
rays issuing from the object fall upon a small 
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plane mirror placed at/, inclined to tlie axis of 
the speculum m an angle of 46°, whereby they 
are thrown upon the speculum in the same 
manner as if ^e object itself were placed at/. 
By this means the object can be illuminated 
with perfect facility. The concave speculum 
M N is ^und ipto an ellipsoidal surface ; the 
diagonal nurror is placed at the nearest focus 
/, and the image is consequently formed at the 
other focus P. The image at P is viewed with 
a single or double eye-piece, as in other micro- 
scopes. 

^lar and Oxyhydrog^n Microscopea. — The 
solar microscope is composed essentially of a 
mirror and. two converging lenses. The plane 
metallic minor, C D (fig. 7), reflects the sun’s 
rays upon the lens 3M N, by which they are 

Fig. 7. 


a 

concentrated upon the object a h placed in its 
focus. The object, being thus strongly illumi- 
nated, is plac^ before a second lens PQ(a 
little before the principal focus), by which the 
rays are rendered stiH more convergent, and 
produce a magnified image of the object upon 
a screen snitably placed at a distance of some 
feet behind the lens. The object is here sup- 
posed to be transparent ; if opaque, the light 
must he thrown upon it in such a manner as 
to be reflected by it to P Q. The mirror and 
lens M N are placed in the hole of a window 
shutter in a darkened room ; and the mirror 
must be movable, in order that the sun’s rays 
may always fall upon it under a proper angle 
to be reflected to the lenses. But the solar 
microscope is now almost entirely superseded 
by the oxyhydrogen mioroscoye ; so called be- 
cause the iilumination, instead of being pro- 
duced by the sun’s rays, is produced by hum- 
ing a small piece of lime or marble in a stream 
of 03;ylwdrogen gas. In this case the plane 
mirror 6 D becomes unnecessary ; and instead 
of the lens M N a concave speculum is em- 
ployed, in front of which the ball of Hme is 
placed, and an intense light thus thrown upon 
the object a d, the rays from which are brought 
to foci upon the screen by tbe lens P Q,. Por 
full details respecting the management of this 
apjjaratus, which forms a very popular exhi- 
hitiou, the reader is referred to Goring and 
Pritchard’s MicrograyMa, Very perfect oxyhy- 
drogen lanterns with achromatic lenses are now 
made, which are exceedingly valuable for class 
teaching. P!hotc^|raphs maybe taken of the 
most delicate objects, and the negatives thus 
obtained remagnified in this instrument with 
the best restdts. In this way the structure of 
the most beautiful and minute objects may be 
rendered evident to a large number of people. 
Mr. How, of Poster Lane, and Mr. Highley, of 
Green Street, Leicester Square, have brought 
this plan of illustration to great perfection. 




Pox descriptions of the various kinds of 
microscopes, see Brewster’s Treatise <m New 
Tkilosojphical Instruments; EncydojpeBdia Bri^ 
tannica, art. ‘ Microscope Todd’s Cyclopad ia, 
art. ‘Microscope;* Micrographio JDictiona^; 
Quekett On the Microscope; Carpenter, The 
Microscope and its lievelaiions ; Beale, How to 
work with the Microscope^ and The Microscope 
in Medicine. 

Middle jLges. A term usually employed 
to denote, somewhat vaguely, a space of several 
centuries in European annals, intervening Ijc- 
tween what are called the ancient and modem 
periods of history. The centuries between 
the ninth or tenth and the end of the fif- 
teenth after Christ are generally comprehended 
xmder this loose denomination. In his work 
on the Middle Ages, HaUam has assumed as 
his period of commencement the conquest of 
Gaul by the Franks, about A.n. 600; and, 
for his conclusion, the invasion of Italy by 
Charles VIII., about 1500. With reference to 
the affairs of the Greeks and their Oriental 
neighbours, he places, as the most convenient 
limit between ancient and modern history, the 
era of Mohammed. 

Middle Eocene. The subdivisions of Uie 
middle Eocene in the English series are al- 
together different from those met with in 
Prance, where the deposits are richest in fossils 
and most characteristic. The following sub- 
division will enable the reader to understand 
this. ^ The details will be foimd under various 
headings. 

Lmdon and Hampshire Paris Basin 

Basins 


Sables 

Moyeua 


'Freshwater 

marls 


.ndj flag, 

BraoMeshamama, J. IrraMtona 


Lower Bagshot sands 


vG^reenish sands 


Lits ooqnllllers and glauoonie 
zaojounOft 

It is chiefly if not entirely the middle and 
lower part of the great Eocene series that con- 
tains the Kmacunmc Fobhatioks, spread over 
a large part of the western world ; and perhaps 
the most distinct and important of any beds of 
the TERTiAjay Period [which see]. The Clai- 
borne beds of the state of Alabama in North 
America are also the equivalents of our Brack- 
lesham beds, and contain many interesting 
fossils. Fart of the basin of the Danube, with 
the lignite of Hungary and beds of true coal, 
occupy a similar position, although the Vienna 
basin is, in fact, of the middle tertiary or 
miocene period. Much of the brown coal of 
other parts of Germany beloi^s to this or 
the immediately overlying division of the ter- 
tiaries. [Eocene.] 

Middle Eatltnde Salllssg. In Naviga- 
tion, a method of convertiryg the departure 
(or distance on the TOrallel) into difference of 
longitude, and the dufierence of lon^tude into 
departure, when the ship’s course is oblique to 
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fcliQ meridian. It is founded on this principle, 
wHcli, however, is only approxmately true in 
'any case, and not even approximately in high 
latitudes, when there is also considerable cfif- 
ference between the latitudes left and arrived 
at ; namely, that the departure may be accounted 
an arc of a parallel of latitude midway between 
the two extreme latitudes. Hence this rule : — 

. , , departure 
co9nud.]at.- 

(Jeans’ Navigation^ part ii.) 

Middle Rail. In Architecture, the rail of 
a door level with the hand, on which the lock 
is generally fixed. 

IMCIddle Term of a Categ-orlcal Syllo- 
glsxn. In Logic, that term with which the 
two extremes of the conclusion are separately 
compared. [Syllogism.] 

IMCiddletonlte. A fossil resin found at the 
Middleton collieries near Leeds. 

MUdsbiptnan. In the Havy, the step next 
above naval cadet. At nineteen years of age, 
if he have served fi.ve years, the midshipman 
passes an examination in seamanship, and 
another in navigation, when he becomes eli- 
gible for a lieutenant’s commission, although 
he usually has to serve for some time as sub- 
lieutenant before obtaining it. 

Midships. The mid^e of the sHp, with 
reference to length or breadth. It is more 
commonly written amidships, 

Mlexnlte. A variety of Bhomb Spar of a 
green colour, from Memo, in Tuscany. 

Mleslte. A brown variety of Pyromor- 
phite, from Mes in Bohemia. 

M^Snonette (Pr.). A favourite garden 
flower, belonging to the same family as the 
Weld, and known in science under the name o‘ 
Eeseda odorata. 

Migration (Lat. migratio). This word is 
used in Zoology to signify the transit of a 
species of animals from one locality or latitude 
to another. The passage is usually to and fro 
between a temperate and a cold climate, or a 
temperate and a warm climate ; and this perio- 
dical change of abode is most general in the 
arctic species of animals, and least prevalent in 
tho tropical species. The most remarkable, 
rapid, and extensive migrations are performed 
by birds, owing to their ability to maintain 
a long and rapid Jflight through a medium which ' 
offers the least opposition to their progress, j 
The inequalities and alternations of land and j 
water upon the surface of the earth, and the 
presence of enemies and other dangers, would 
appear to form insurmountable obstacles to any 
general or extensive miration of quadrupeds ; 
yet the musk-ox, the rein-deer,, the arctic fox, 
(fee., are driven southward by the rigours of the 
polar winter, and return to the extreme latitudes 
in the summer season. Less regular, but not 
less general mij^ations, take place among the 
^uatoupeds which range the tropical continents ' 
in seasons of unusual drought. Vast herds of 
oxen, goaded by thirst, are thus impelled over 
the ^uth American Pampas in quest of water. ! 
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The valleys of the warmer parts of Africa are 
occasionally traversed by hosts of quadrupeds, 
migrating under the same stimulus. Lions and 
other carnivora have on these occasions been 
seen absolutely hemmed in by antelopes, gnus, 
and other herbivorous species which constitute 
thdr prey. The Scandinavian Lemming, how- 
ever, is the species of quadruped most remark- 
able for its migration. But the migratoiy periods 
are not regular ; nor are the immense bodies 
that travel in a given direction ever known 
to return. In this respect their migration 
resembles rather that of the locusts among 
insecte than the true and regular migration 
of birds, which appears to be influenced 
mainly by the necessity of providing sufficient 
food for their young, and by the temporary 
continuance of such food in the climates best 
suited for propagation. 

The_ arctic and northern seas, which teem 
with life during the long unbroken day that 
constitutes the summer season of such lati- 
tudes, are resorted to by numerous aquatic 
birds during the breeding season ; and these 
birds^ regularly migrate southward when the 
severities of winter set in. In temperate lati- 
tudes, as those of England, certain spring and 
summer months are peculiarly favourable to the 
production of insects in their different stages ; 
and onr island is accordingly frequented by 
many insectivorous birds, which leave warmer 
latitudes during these months to breed and 
rear their young with us. As a general rule, 
it may be stated that birds migrate south- 
ward^ in the northern hemisphere for food 
principally ; but that they migrate northward 
both to feed and breed. The most remarkable 
summer immigrants that visit England from 
the south, and breed in this island, are the 
swifts, swallows, cuckoo, nightingale, and many 
other insectivorous Passerine birds ; and it is 
remarkable that the males of the song birds 
always precede the other sex in their vernal 
flight. 

Mikado. [Tycoon.] 

Mildew (in Ger. mehlthau, rmt on com). 
This term is generally applied to a parti- 
cular mouldy appearance on the leaves of 
plants, produced by innumerable minute 
fungi, which, if not checked in their growth, 
occasion the decay and death of the parts 
on which they g^ow, and sometimes of the 
entire plant. It is common on wheat, and on 
the hop ; and in gardens on the leaves of the 
peach, the nectarine, and other frnit trees. 

I The causes favourable to the production of 
I mildew are a rich soil and a moist atmosphere, 

I without a free circulation of air or sunshine ; 

I or sometimes an excessive dryness, which 
checks the action of the natural functions 
of the vegetable organs. In agriculture, this 
parasitical disease ^ is generally considered 
irrfflnediable ; but in gardening, it may be 
checked by the application of sulphur in the 
form of powder to the leaves covered by the 
fungi, this being found to destroy them without 
greatly injuring the leaf. 
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Kile (Lat. miUe passuiim, a thousand 
^aces). The Roman pace being 5 feet, and 
a Roman foot being equal to 11*62 modern 
English inches, it follows that the ancient 
Roman mile was equivalent to 1,614 English 
yards, or very nearly 11*1 2ths of an English 
statute mile. 

The English statute mile was defined (inci- 
dentally, it would seem) by an Act passed in 
the 35th year of the reign of Queen Elizabeth, 
by which persons were forbidden to build 
within three miles of London ; and the mile 
was declared to be 8 furlongs of 40 perches of 
16.|^ feet each. The statute mile is, therefore, 
1,760 yards, or 6,280 feet.^ PMbasuiibs.] 

The mile is used as an itinerary measure in 
almost ah countries of Europe, particularly 
those which were formerly under the sway of 
the Romans; but it is very difficult to con- 
jecture the causes which have given rise to 
great diversity^ of its values. It has been 
supposed that in some countries the Roman 
mile was confounded with the ancient Celtic 

The following table, given on the authority 
of Kelly’s Cambist, shows the length of the 
modern mile, and also the league, of various 
countries, and their relation to the English 
statute miile : — 



Yards 

StatL miles 

Modem Roman mile 

. 1,628 

•926 

English statute mile 

. 1,760 

1*000 

Tuscan mile , 

. 1,808 

1*027 

Ancient Scottish mile 

, 1,984 

1*127 

Irish mile 

. 2,240 

1*273 

French posting league 

, 4,263 

2*422 

Spanish judicial league 

. 4,635 

2*634 

Portugal league ^ . 

. 6,760 

8*841 

German short mile . 

, 6,869 

3*897 

Flanders league 

. 6,864 

3*900 

Spanish common league 

. 7,416 

4*214 

Prussian mile . 

, 8,237 

4*680 

Danish mile 

. 8,244 

4*684 

Dantzic mile 

. 8,476 

4'8l'5 

Hungarian mile 

. 9,113 

5*178 

Swiss mile 

. 9,163 

5*201 

German long mile . 

. 10,126 

5*768 

Hanoverian mile , 

. 11,569 

6*568 

Swedish mile . 

. 11,700 

6*648 


According to the same authority, the Arabian 
mile is 2,148 yards, the Persian parasang 6,086 
yards, the Russian verst 1,167 yards, and the 
Turkish berri 1,826 yards. The English geo- 
graphical mile is l-60th of a degree of latitude, 
or about 2,025 yards; the geographical league 
of England and Prance is 3 such miles, or 6,075 
yards; and the German geographical mile is 
equal to 4 English geographical milesj or 8,100 
yards. Bee a disquisition on the histoiy of 
the English mile in the Bnfflish Cuclop<sdia^ 
KUfoll. One of the English names of 
the Yarrow, AcMUea MiUefoUum^ a bitter native 
herb, whose leaves have been used medicinally. 

KUlarla (Lat. from milium, millet seed). 
A disease attended by an eruption resembling 
millet seed. Miliary fever. 
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MlUola. The generic name applied by 
Lamarck to an extinct mollusc, or zoophyte, 
which has left its small foraminiferous multi- 
locular shell in great numbers in the strata 
of many quarries in the neighbourhood of 
Paris. 

Military Train. A regiment organised 
after the Crimean war, for the purpose of 
performing the transport duties of the army 
on a campaign. Its total strength of all ranks 
for 1865 is upwards of 1,800. The regiment 
ranks before the foot guards, and immediately 
after the royal engineers. 

Militia (Lat. military service). A body of 
citizens regularly enrolled, and trained to tho 
exercises of war ; but in this kingdom not 
liable to serve out of the limits of Great 
Britain and Ireland, except by the voluntary act 
of any particular regiment. Tho militia is now 
placed under the lords-lientenant of counties, 
appointed by the sovereign, who have power to 
call them out and train them annually. It is 
subject to the provisions of the Mutiny Act 
and Articles of War. When called into active 
service, the officers rank with those of the 
regular army, but as juniors of each grade. 
All persons not labouring’ under bodily in- 
firmity, or specially excepted, are liable to 
be chosen for private militiamen, by ballot, in 
each parish, and are compelled under a penalty 
of 10^. to serve either personally or by sub- 
stitute. Volunteers paid by consent of tho 
inhabitants, by parish assessments, may, how- 
ever, be substituted for balloted men. The 
militia is trained and exercised by battalions 
or regiments twice in a year, for fourteen days 
at a time, or once in a year for twenty-eight 
days, as the lords-lientenant may decide. 

The national guard may be said now to con- 
stitute the militia of Prance. [Gita-BD, Na- 
TioNAi,.] In Austria and Prussia it is called 
laniwehr', and in the latter country receives 
fnU pay during a certain port of every ye^r 
when it is in exercise. Many unsuo^wsM 
efforts were made German sovereigns, 
during the wars of the leusb century, to organise 
bodies of troops which should be as cheaply 
raised as militia, and yet be serviceable in 
foreign war. Fr^erick the Great used such 
troops for garrison service. In Prussia every 
man who has served his three years, or a 
single year in certain cases, of lawful service 
in the standing army, belongs to the first class 
of the landwehr until his thirtieth year ; and 
from that time until his fortieth to the second 

Milic (Ger. milch, Lat. mu^ere, Gr. hfiiKyuv, 
to milk). This important fluid, which is secreted 
by appropriate glands in the breasts of the 
Mammalia, constitutes the entire food of tho 
young animal for many months after birth. Its 
composition, therefore, is of great interest in a 
physiological and chemical point of view, inas- 
much as it must contain within itself all those 
ultimate and proximate constituents which 
are required for the support of life and the 
growth of the body, both in respect to the 
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herlsivOTOns and carniyorotis trites. We may, 
therefore, take cow's milk as the type of this 
secacetion ; for although the relatiye proportions 
of the constituents may vary in other animals, 
and indeed in the same animal under different 
conditions of health and diet, their leading 
characters are retained throughout. The com- 
position and sources of these proximate ele- 
ments axe stated under their respective heads, 
so that it will only be necessary here to refer 
to their relative proportions as existing in 
mUk, and to the manner in which they ^ect 
its general properties. 

The specific gravity of milk varies from I'OIS 
to l*0i6 ; its density being diminished in pro- 
portion to the q^uantity of butter, and increas- 
ing in proportion to the casein. In its healthy 
state, milk is almost neutral, especially under 
the influence of mixed food; but it has been 
observed, that in herbivorous animals it is 
sometimes slightly alkaline, and slightly acid 
in the carnivora. Its average composition may 
be inferred from the following table : — 


Water . , , 873*00 

Casein . . , 48*62 

Sugar . , . 43*90 

Butter . . . 30*00 

Phosphate of lime 2*31 

Phosphate of magnesia 0*42 

Phosphate of iron . 0*07 

Chloride of potassium 1*44 

Chloride of sodium 0*24 


1000*00 

The yellowish transluoency of nailk depends 
upon its butyraceous particles. When examined 
under the microscope, it presents the appearance 
of transparent globules floating in a transparent 
fluid; and the globules seem to consist of 
butter contained in a very thin investing mem- 
brane, which may be broken mechanically, as 
in the act of churning, or dissolved by adding 
a few drops of a solution of caustic potash 
to the milk, which in either ease sets the 
oil free. When allowed to remain for some 
hours at rest, these globules collect upon the 
surface, in the well-known form of cream. 
[Buttbb ; Cream.] But in addition to the 
butter thus suspended in or diffused through 
the milk, it holds two important principles in 
aqueous solution ; namely, milk-sugar, and curd 
or casein : the former, like butter, a well-defined 
non-azotised substance [Lactine]; the latter 
an azotised principle, of the albuminoid type 
[Casein; Cheese], and entirely replacing the 
albumen (or lacio-protein ?) which is confined 
in the so-called colostrum, or the milk first 
formed immediately after the birth of the 
young animal. In reference to the saline con- 
stituents of milk, it may be observed, that in 
addition to the phosphates, which are essential 
to the formation of bone, there are the chlorides 
of potassium and sodium, and a trace of oxide 
of iron. Some notion of the variable composi- 
tion of the milk of different animals may be 
formed flrom the following statement given by 
Begnault:-- 
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Cow 

A8« 

Goat 

Mare 

Human 

Water . . 87*4 

00*5 

82*0 

89*8 

88*6 

Oil or butter 4*0 

1*4 

4*6 

traces 

2*6 

Xiactine and solu-i j..,, 
ble salts . .f 

6*4 

4*6 

8*7 

4'9 

Casein, albuiiien,! 
and fixed salts . i ^ ” 

1*7 

9*0 

1*7 

3*9 

10^ 

100*0 


100*0 

100*0 


The spontaneous souring of milk and the 
action of the gastric Juice upon it have been 
elsewhere noticed. For the details of its phy- 
siological and chemical history, we must refer 
to other authorities, more espedally to P41ouza 
and Fr^my {Traitl de Chimie Organique iii. 
616), and Watts’s J)icUonary^ art. * Mlk.’ 

IMEllk Fever. [Pubbpbeax Fevee.] 

Milk Quarts!. A variety of Quartz of a 
milk white colour, chiefly occurring in Greenland. 

Milk Vessels. In Plants, the anastomosing 
tubes lying in the bark, or near the surface of 
plants, in which a white turbid fluid is secreted. 

Milk-tree. A term sometimes applied to 
certain trees, whose trunks yield a milky fluid 
when wounded. The name is applied more 
particularly to those species in wMeh the fluid 
is harmless and fit for food — an tmcommon 
circumstance among lactescent plants, whose 
secretions are generally dangerous. In the 
Caraccas there is one sort, the Pcdo de Vaca, or 
Cow-tree of Humboldt, whose milk is a com- 
mon article of diet among the natives ; this is 
the Brosimum Galactod&mron, formerly called 
Galactodmdron utile, one of the ArtocarpacecB. 
The ffiriaguma of Ceylon, Gtymnema laotife- 
rum, is another milk-tree ; its milk is pleasant 
to the taste, and used for domestic purposes. 
In the Canaries, the Tabayba dolce, Euphorbia 
hcdsamif&ra, yields a Juice wbich is similar to 
sweet milk, and when thickened into Jelly is 
eaten as a delicacy, though the ISuphoiMas are 
generally an acrid poisonous race. 

Milk-weed. In Botany, the common - 
name for the genus AscUpias. 

Milkwort. The common name appliedTso'™' 
Polygale vulgaris, a native plant, possessing 
bitter qualities. 

Milky* Way or Via £actea. [GAiAxy.] 

Mill Board. A paper employed to make 
the joints of some kinds of pipes. The mill 
hoard is cut to the size of the pipe, and then 
smeared over with white lead, and pressed 
up to its work by means of holts. In order to 
make it resist the action of moist heat, the mill 
hoard is sometimes baked in boiled oil, and 
again covered with this oil laid on with a brush 
before being applied. 

Millennium (Lat. mille anni, a tJumsand 
years). The reign of Christ with His saints 
upon earth for the space of a thousand years ; 
an idea derived from a passage in the Apocalypse, 
^d not xmcommonly entertained by Christians 
in all ages. It was maintained by Justin Mar- 
tyr, IrensBus, TertuUian, and others, and refuted 
by Origeh. (Gibbon, oh. xv.; Bertholdt, Chiisto- 
hgia Judceorum', Eisenmenger, JDas Enideokte 
Jvdenthum.) 

Millepores (Lat. mille, a tkomand ; porus, 
a pore). A tribe of Lithophytous Polypes, 
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including those in which the calcareous axis ' chiefly of a rude representation of towtaon 
is perforated by extremely numerous pores. I life, and rosc*mblcd the modem fence or 
aMOllerite. Natire sulphide of nickel. It ; vaudcrille in its character and accompani- 
occurs in delicate capUai^ crystals of a brass-* | ments. Sophron of Spacuse, who lived about 
or bronze-yellow colour, with a grey or iridescent i 400 years before the Christian era, is considered 
tarnish in nodules of dlay iron-stones in the to have brought this species of com^sition to 
coal measures of Glamorganshire and else- perfection. (ThoATttStfuxftCnYtctffft, No. 7,con- 
where. Named after Professor W. B. Miller tains several fragments of mimes by Sophron.) 
of Cambridge. At what period it was flist practis^ at Borne 

Millet (Lat. milium, Fr. millet).. The cannot be precisely ascertained; but in the 
name given to various grain-bearing gmsses, time of the emperors, and even under Au^tus, 
some of which attain a hei^t of from sixteen this species of entertainment had attained a 
to twenty feet in favourable situations. The high degree of TOpnlarity. Among the Bonuins 
prinripal Millets are Panicmi mUiaeeum, Seta-^ it was of a still more ferrical character than 
riaitmcafWa.dSorgktmin^^re, They are cul- among the Greeks, and bordered more upon 
Idvated as fflain, and sometim«i employed as a ! such mountebank representations as Puiich 
snbsfitute^ rice or sago by the poorer claasea, | and Judy among ourselves, and the Fantoccim 
but more firequently used for fee^g chickens of the Italians. Mimes originally formed a 
and domestic animals. Millet is emtavated to part of the usual theatrical cxlubitions ; but 
a considerable extent in France, Switzerland, they were soon introduced by the wealthy 
and Southern Germany, but most extensively in Eomans info their private entertainments to 
Egypt, Syria, Nubia, China, and Hindustan, divert their guests. At Home they also held a 
The climate of England is not sufficiently dry prominent place at funerals, on vluch occasions 
and warm to allow of its cultivation. they gave a burlesque re^esentation of the 

Million. A thousand thousand. [Nuhs- hfe of the deceased. Thus, Suetonius tells us 
BATIOK.] that the archmime Favo was present at the 

Millipedes (Lat.m01epeda,tM7Ac^^«sa»d funeral of Vespasian; ^Sedet in funere Favo 
feet), S^exal insects formerly used in medicine archimimus, personam ^us ferens, imitansque, 
were included under this name : amongst them ut mos est, fecta et dicta vivi.* 
the ArmadUlo vvdgaru, or fiU mUU;fide\ the Mlmetlte (Or. ttipnyr^Sf an imitaior; from 
Porcellio ecaber, or Sdaier of the Scotch ; the its resemblance to Pyromorphite). A native 
Oniectut AeeUtee, or common WooeUauee. arseniate of lead mix^ with chloride and phos- 

MiUstono Grit. A coarse grit stone or phateoflead. It \ms formerly worked as an ore 
conglomerate, more or less compact, belonging of lead at BiygiU in Chunberland, and was used 
to the upper or newer port of the great car- m the manufacture of flint glass, to which it 
boniferous eystem, and immediately underlying imparted peculiar brilliancy, 
the coal measures in the principal coal districts. Mimosa. A very extensive genus of 

Occasionally coal is found regularly bedded Leguminosa, chiefly remarkable as containing 
with the gntstone, but the seams are poor and some of the plants known as /Sensitive Plants, 
thin. The millstone grit is for the most pa^ a in which what is called vegetable irritability 
local accumulation from 160 to 180 yards thiric, is very fully displayed. The sroecies csdled 
and it is widely spread in the northern counties hL^diaa and M, setisiiiva, both common in 
of England and Wales, its outcrop bring traced hothouse^ afford striking iUustrarions of this 
with great r^olarity. It yields much exerilent curious pecaharify. 

buildmg material, and is readily distingaished MImet n wnI e Aeldt. The astringent arid 
from the coal grits. Many parts of it consist of of eaieskte, called also eaUohu-tannic aeid, 
quartzose conglomm»ts% meure or lemi coarse Mlnams (Lat a mime). 4fwnus of Passerine 
in texture. birds, separated by Boi6 feom the thrushes 

Lead veins occur in millstone grit in Perby- {Twrdw of Linnaeus) on account of the more 
shire and Yorkslure, but they are more pro- elongated form of the IMy, and particularly of 
ductive in the limestones below, ExceUent the tail, the shorter wings, and more curved 
millstones have been obtained from it, and good upper mandible. The type of this genus is the 
firestone for the hearths of iron furnaces. The celebrated Mocsxko Bijod. 
upper beds ore thin, and are used for paving Mlmiuops (Gt, a mmioi the 
stones, and occasionally for roofing. face). This genus of includes several 

There is no exact foreign representation of species which yield h^ durable heavy tim- 
this division of the carboniferous system. ber. Among these are ilf. hexandra in Fenm- 
Miliwarine. A riuomiferous day found sular India, and Af. EUn^ and Af. indica in 
in soft amozifeoua masses of an indigo-blue or Ceylon, where the wood is used for house- 
greenish colour at Budniak in Servia. Named building. The fruits of JIf. Ekngi are eaten, 
after Prince MOoseh Obrenowitsch. its see& afford abundance of oil, and a per- 

MUwtnea. A family of Baptorial birds, of fume is disfilled from its flowers, 
which the kite (Aftftws) is the type. [Kim.] Mima (Gr. /urS). A weight and coin in use 
Mime (Lat. mimus ; Gr. an imtator), among the Greeks ; it Yaxisa in different states. 
The name given by the Groel» to a species of The Attic mine, which is most frequently men- 
draznatic entertainment, and to the actors tioned, wa» heavier than the Boman j^und by 
by whom it was performed. It consisted about four dmriunm. Each mina contained 100 
627 



MINARET 

drachmte, and waB itself contained 60 times in 
an Attic talent. The coin vas worth a little 
more than Zl. of onr money. 

XHElnaret (Arab, menarah, a laniem). A 
slender and lofty turret in the mosques of 
Mohammedan countries, used for the purpose 
of summoning the people to prayers, and con- 
sequently answering the purpose of the belfry 
in Christian churches. They are usually sur- 
rounded with projecting balconies, and are 
crowned with spires surmounted by a crescent. 

IMCiudereriis’ Spirit. Solution of acetate 
of ammonia, first recommended as a febri- 
fuge by Raymond Mindererus, a physician of 
Augshurg. 

Mines and MtneralSf 3baw of. By the ^ 

law of England all minerals are part of the ' 
freehold of the soil under which the^ are found, 
with the exception of gold and silver, which 
are said to belong to the crown. But, hy 1 Wm. 
& Mary c. 60, no mine of copper or lead is ad- 
judged a royal mine, though silver he extracted. 
Trustees are not now justified, without special 
authority, in selling mines apart from the sur- 
face, without the sanction of the Court of 
Chancery (stat. 26 & 26 Viet. c. 108, which 
confirmed previous sales). Lessees, tenants 
for life, and other partial owners of land cannot 
lawftillydig mines unless exempted from Kahility 
for waste. Mines are not rateable to the relief 
of the poor, with the exception of coal mines ; 
the latter being expressed in the statute of Eliz., 
the former are held to be excluded by implica- 
tion. But quarries are rateable; and the dis- 
tinction between a mine and a quarry is takeu 
to be, not the nature of the mineral extracted, 
but the mode of worhing: thus, a mine of 
limestone worked by a shaft is not rateable. 
The law of mines and minerals is subject to 
a variety of local customs, of which those of 
Devon and Cornwall are the most remarkable. 
[Stanwabibs.] 

According to the law of France and most 
continental countries, ownership of the soil 
does not carry mth it absolute ownership of 
mines, and these may he made the subject of 
concession by government to others than the 
owner, paying the latter a stipulated retribution. 

Minesi Mllitaxy. Excavations made in 
the rampart of a fortress, or underground, to 
contain gunpowder or gun cotton, wmch being 
exploded forms a breach in the rampart, or 
destroys any of the enemy’s troops or works 
in its ■vicinity. Mines are offensive, in whidi 
case they are constructed hy the besiegers of a 
fortified place ; or defendve, in which ease ihey 
are called count&f-onmes, and are executed hy 
the besieged. The cavity for the powder is 
called a ckamher, the approach to this z>g(dlery^ 
or in very small mines, a branch The systems 
of mines and counter-mines are fully explained 
in the article ‘ Miniog’ in the Aide Mkmoire to 
the Military Sciences, and briefly in Knight’s 
Meglish Gyolopcedia. 

Mineral ikdipocere. Mineral taUovo, 
SLatohettin. A greasy bitumen, found in the 
argillaceous ores of iron. * 
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Mineral Caoutcbonc. The elastic bitu- 
men found at Oastleton in Derbyshire, 

Mineral Carbon or Mineral Cbarcoal. 

Names given to the thin fibrous layers of 
nearly pure carbon of a silky-black colour 
which occur in the coal measures of ‘White- 
haven and elsewhere. By the miners it is 
called mother of coal. 

Mineral Ctiamseleon. A manganate 
of potash, obtained by fusing a mixture of 
nitre, or chlorate of potash, and black oxide 
of manganese. So called from the variety of 
colours which its hot aqueous solution succes- 
sively exhibits. [Manganese.] 

Mineral Green. Carbonate of copper, 
obtained by precipitating a hot. solution of 
sulphate of copper by carbonate of soda. 
Mineral Oil. [Urns.] 

Mineral Pitcli. [Asvhaxt ; Bitumen.] 
Mineral Veins. Fissures and crevices 
occur in all rocks, and are in many cases 
filled up with crystalline material, either se- 
^egated from the enclosing rock or brought 
in firom a distance. Such fissures are called 
mineral veins. They are almost always more 
or less systematic, being found in sets parallel 
or at right angles to each other, or making 
some definite angle with the axis of elevation. 
When such mineral veins occur on a large 
scale in rocks that have been metamorphosed, 
and in districts where granite, micaceous schists, 
crystalline limestone, slate, and other altered 
ro<±s abound, they assume an important 
character, and are often found to contain in 
some sets of veins either native metals, or the 
oxides, carbonates, chlorides, or sulphurets of 
metals, which appear to he present according 
to the action of some great law not yet clearly 
understood, hut ha'ving reference to the history 
of the rock during or subsequent to its meta- 
moi^hosis. Such veins are called lodes, or 
metalliferous veins. [Lodes.] 

Veins are generally limited in length and 
breadth, but the limits cannot be easily traced', 
as the vein often dies away and reappears. In 
depth it is not easy to say how far they are 
lunited, though in this respect also there seems 
to be a practical barrier, and a cheek to their 
productive power, if we may accept the gene- 
ral results of experience in deep mines. This 
conclusion, however, must be accepted witli 
many^ reservations and much caution. 

Veins are of various kinds: 1. Simple cre- 
vices, rahe veins, filled with ore and earthy 
minerals, crossing all the rocks indefinitely, 
and being, in fact, mere cracks of the earth’s 
surface. Such cracks in South America have 
been followed for fifty miles. They are often 
accompanied by other cracks parallel to them 
or nearly so, but with which they have no eon- 
nation. They are often, but not always, 
wider at the surface than in the depth. 

2. veins, or veins accompanying a fault. 
These are often more complicated, as con- 
nected with mechanical disturbances and dis- 
^ption of 'the rock. Such veins often diverge 
into strings, and the metallic produce is di- 
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minijshed. They are generally in systems, and comhinecl -with sulphur in limestones ; the 
crossed hy other veins. They are often much latter, either carbonate or sulphuret, also in 
less vertical than the simple crevices. Such limestones. Few valuable minerals are found 
veins do not always traverse the strata in- in sandstone, though there are not wanting 
definitely ; and when they do, the state of important exceptions. 

the vein depends much on the nature of the i&Iineral veins crop out at the surface, and 
stratum in which it occurs. are generally known by a metalliferous ap- 

3. JPajpe vmm are irregular cavities open- pearanee, often very slight, in the quartz of 

ing into each other, and running down into which they are formed. They are also sought 
the earth, often connected with disturbances for by mining operations. Their contents are 
and faults, but not necessarily eontinuons with rarely imiform, nor is the law of their forma- 
them. Pipe veins usually cross the stratifiea- tion or filling clearly understood. It is pro- 
tion. ^ ‘ bably connected with the passage and circula- 

4. That are spaces between beds tion of magnetic currents through the earth’s 

containing ore. These often expand into laige crust, and everything leads to the conclusion 
spaces resembling pipe veins, but differ from that the filling is an operation constantly and 
them by having a "manifest reference to the incessantly going on in all parts of the' earth, 
bedding. The selection of material, no doubt, depends 

The veins above described chiefly affect on the action of laws perfectly intelligible, and 
stratified rocks ; but in granite, porphyry, and these we may expect some day to discover. At 
all varieties of slate and schist, there are present they, are very obscurely guessed at 
others on a larger scale and systematically even by the most inteUigent. 
arranged. Mineral Waters. This term is applied 

There is no special order of metals in to certain spring waters containing so large a 
mineral veins, although! in every mining dis- proportion of foreign matter as to be unfit for 
triet there is a certain ‘amount of uniformity ordinary use. 

in this respect. ■ Thus in OornwaH the tin Mineral waters may, in most cases, be arti- 
veins, copper veins, and lead ■ veins rarely ficiaRy prepared by the skilful application of 
interfere one with, another, and the import- the knowle^e derived from analyses, . with 
ant veins are pretty clehrly defined. Iron such preeisiou as to imitate very closely the 
is very generally found* mixed with silica native^ springs. "When the various earthy or 
near the top or outcrop of a vein, forming metallic constituents are held in solution by 
what is called a gossmi', and gold is also carbonic acid, they should be placed along 
common in such positions. Copper occurs in with their due proportions of water in the 
slaty and schistose districts next in order of receiver of the aerating machine, and then the 
depth, copper pyrites mixed with iron pyrites, proper quantity of gas should be injected into 
decomposed and converted into car Donate, the water. Sufficient agitation will be given by- 
showing itself near the surface. Tin gene- the action of the forcing-pump to promote their 
rally accompanies granite, and appears in solution. (lire’s Diet, of Arts, 
granitic veins. Silver when nnmixed -with The following table shows the composition 
lead is also found in granite. Lead and zinc, of several of the principal mineral springs of 
the former often -with much silver, occur Europe: — 


Tabular Vi&uo of the Composition of the Tnndpal Mineral Waters of England, 
One Tint (Wine Measure) contmns the following Ingredients : — 
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Tdbvlar Tim of the CoTn/position of the J^incipal Mineral Waters of Germany. 


Ingredionl:* 
found in 16 
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BEineral Tellow or Patent Yellow. 

A compound of oxide and chloride of lead, 
obtained by digesting powdered litharge in a 
solution of common salt, washing, drying, and 
fusing the product. 

IMCinerallsers. The substances with which 
metals are combined in their ores. Thus, in 
the native oxides, oxygen is called the mine- 
raliser ; sulphur is also a very common naine- 
raliser, as in copper pjmtes, galena, &o. 

MCineralogp. This name is given to the 
science which teaches us to distinguish mi- 
neral bodies from each other, and makes us 
acquainted with them mode of occurrence in 
the earth, the manner in which they have been 
formed, the changes which they have undergone 
since their formation, their composition, pro- 
perties, relations, and uses ; and, ^so, the mode 
of describing and arranging them. 

It comprises, therefore, all inorganic natural 
obJectSfi^r all those substances found in or on 
the earth which exist by virtue of chemical 
and cohesive forces, in contradistinction to sub- 
stances belonging to the animal and vegetable 
Idngdoms, which are possessed of a vitality 
upon which their existence depends. This being 


the case, it follows necessarily that the sdence 
of mineralogy includes the liquids and gases 
which occur naturally on the surface or in the 
interior of the eartib. — because, although the 
term mineral may not be strictly applicable to , 
them, they are not the less natural substances 
which cannot be comprised amongst those which 
are formed by the aid of vital forces. 

The study of mineralogy should, therefore, 
precede, and to a certain extent form the 
^oundwork of the science of geology, since 
it treats of and describes the individual 
qualities of the simple minerals which enter 
into the composition of the materials form- 
ing the earth’s crust; while geology treats of 
them as they are associated in the structure 
of the earth, of which they form the rocks 
and soils. 

‘ There is no branch of science,’ says Sir J. 
Herschely 'which presents so many points of 
contact "with other departments of physical 
research, and serves as the connecting link 
between so many distant points of philosophi- 
cal speculation, as this. To the geologist, the 
chemist, the^ optician, the erystallographer, it 
offers especially the very elements of their 
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kno^fledge, and a field for many of their most 
cxtrious and important enquiries ; nor, with the 
es^iception of chemistry, is there any which hag 
undergone more revolutions, or been exhibited 
in a greater variety of forms. To the ancients 
it could scarcely be said to be at all known ; 
and, up to a comparatively recent period, 
nothing could be more imperfect than its de- 
scriptions, or more inartificial and unnatural 
than its classifications. The more important 
minerals in the arts, indeed — those used for 
economical purposes, and those from which 
metals were extracted — ^had a certain degree 
of attention paid to them for the sake of their 
utility and commercial value, and the precious 
stones for that of ornament; but until their 
crystalline forms were attentively observed, 
and shown to be determinate characters, on 
which dependence could he placed, no mine- 
ralogist could give any correct accoimt of the 
real distinction between one mineral and 
another. It was only, however, when chemi- 
cal analysis had -acquired a certain degree of 
precision and universal applicability, that the 
importance of mineralogy as a science began 
to be recognised, and the connection be- 
tween the external characters of a stone and 
its ingredient constituents brought into dis- 
tinct notice.* 

Mineralogy is chiefly based upon a study of 
the external and physical characters of minerals, 
and upon a knowledge of their chemical com- 
position — ^the characters of a mineral ineluding 
everything which can be the subject of an 
observation by means of which it can be re- 
cognised or identified. 

But even this knowledge is insufficient to 


afford a complete mastery of the subject, which 
must be founded on a knowledge of crystal- 
lino form and structure [CaYSTALLOOBArav] 
as well as of chemical composition. Hence the 
subject may he considered under the heads of 
Physical Characters, Crystallograplnc Charac- 
ters, and Chemical Composition. 

The general characters of minerals may be 
considered under the following heads: 1. Those 
depending on light, as Colour, Transparency, 
Lustre, or on optical properties, as Refraction, 
Polarisation, &c. 2. Those dependent on phy- 
sical properties, as Specific Gravity, Phos- 
phorescence, Fluorescence, Electricity,^ Mag- 
netism. 3. Those dependent on cohesion, as 
Fran^bility or Tenacity, Hardness, Toughness, 
Fracture, &c., and on various other properties, 
as Stain, Streak, Taste, Odour, Feel, Adhesion 
to the tongue, &c. 

With regard to the classification of minerals, 
although it is fully agreed that a knowledge of 
chemical composition must form the basis of a 
perfect system of classification, it is found in 
practice that an arrangement founded solely on 
chemistry is attended with much inconvenience, 
and that for practical purposes an artificial 
system will prove to he more useful. 

The most generally useful system of classi- 
fication for all working purposes is that given 
below, and extracted jErom the Introduction to 
Bristow’s Glossary of Mineralogy. Such a 
mode of arrangement may be adopted with 
advantage, both for its simplicity as well as 
its practical utility, being based on chemical 
composition with such modifications only as 
may be considered likely to increase its use- 
fulness. 


NON-KETALLIC MINERALS. 


CLASS I, 

Cabbow and Boeon. 
Cakbon and its Natural 


Diamond 

Boort. 

Graphite. 

Tremenheerite. 

Coals. 

Non-hituminous Coal. 
Anthracite, or Stone Coal. 

Bituminous Coal. 

Common Coal. 

Albert Coal, or Albertite. 
Cannel CoaL Y 
Horn Coal, f 
Torbanite. ) 

Brown Coal. 

Lignite. 

Jet. 

Sartnrbrand. 

Dysodile. 

Mineral Oils and Besins. 
Naphtha, 
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Petroleum. 

Bitumen. 

Elaterite, or Elastic Bit\unen. 
Asphalt, 

Amber. 

Gopaline. 

Scleretmite. 

Retinite, 

Piauzitft. 

Walchowite. 

Krantzite. 

Berengelite. 

Middletonite. 

Anthracoxene. 

Pyropissite. 

Phylloretine. 

Ozokerite. 

Bb.tchettine. 

Idrialine. 

Tekoretine. 

Seheererite. 

Konlite. 

HQnlelnite 

Baikerite. 


Fichtelite. 

G-uyaquiUite. 

Hartite. 

Izolite. 

Bog Butter. 

BathviUite. 

InflammaUe Salts, 
Dinite. 

Dopplerite, 

Mellite. 

BOEON. 

Sassolin, or Boraeic Acid. 
Laxderellite, or Borate of 
Ammonia. 

Borax, or Borate of Soda. 
Hayesine, or Borate of Limo. 
Bhodizite. 

Boraie of XAms and Soda. 
Cryptomorphite, 

Tinkalzite. 

Boi^te, or Borate of 

Sta^fnrtbito. 

U ac 2 



Szailielite. ' 

HydroTaoracite^ 

Lagonite. 

■Warwiekite. 

CLASS n. 

StJLPmjB AND SeLENTCM. . 
STTLEHUD. 

Native Sulplmr, 
Selen-Sulphur. 

selenium;. 

Clausthalite. 

Selenbleikupfer. 
Selenkolialtblei, or Tilkoro- 
dite. 

Onofrite. 

Lelirbachite. 

Berzelianite. 

Natnuannite. 

Selenkupferblei. 

Eukairite. 

CLASS XII. 

Haloids and Salts. 

AMMONIA. 

Ammonia-Alum. 

Tschennigite. 

BicarlDonate of Ammonia. 
Mascagnine or Sulpliate of 
Ammonia. 

Sal Ammoniac or Muriate 
of Ammonia. 

POTASH. 

Nitre, or Nitrate of Potash. 
Glaserite, or Sulphate of 
Potash. 

Misenite. 

Sylvine, or Muriate of 
Potash. 

Jarosite. 

Polyhalite. 

SODA. 

Trona, or Csirhonate of 
Soda. 

TJrao. 

Natrolite. 

TberinonatriteK 

Thenardite. 

Glauber Salt (Sulphate of 
Soda). 

ExaxL&alose. 

Lecdntite, 

Glauberite. 

Nitrate of Soda, or Nitra- 
tine. 

Loweite. 

Common or Eoek Salt. 

Hartlnsite. 

Eeussite. 

Stercorite. 
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DABTTA. 

Witherite. 

Baryto-ealdte. 

Barytes. 

Bolognese Stone. 

Hepatite. 

AHomorpbite. 

Gawk. 

STHONTIA. 

Strontianite. 

Emmonite. 

Barystrontianite. 

Celestine. 

Calc Spar, or Calcite. 
Iceland Spar. 

Madreporite. 

Stalactite. 

Stalagmite. 

Oriental Alabaster. 

Onyx Marble. 

Eye Stone. 

Travertine. 

Ostreocolla. 

Calcareous Tufa. 

Kunkur. 

Marble. 

Lttmachello, or Eire 
Marble. 

Gotham, Enin, or Land- 
scape Marble. 
Stinkstone, or Swinestone. 
Agaric Mineral. 

Aphrite. 

Pontainebleau Sandstone. 

Natro-calcite. 

Plumbo-calcite. 

Strontiano-calcite. 

Conistonite. 

Wnewellite. 

Aragonite. 

Mossotite. 

Elos-ferri. 

Satin Spar. 

Spmddtetone. 

Tamowitzite. 

Dolomite. 

Conite. 

BroEssite. 

Banclikalk. 

Pearl Spar. 

Bitter Spar, orBliomb Spar . ) 
Miemite. 

Fredazzlte. j 

Brown Spar. 

Ankerite. 

Pennite. 

Gurboflte. 

Apatite. 

Asparagus Stone. 
Laznrapatite. 

Moroxite. 

Phospboxite. 

Praaoolite. 

Odontolite. 

OsteoKte. 

Talc-Apatite. 

Herderite. 

Sombrorite. 

Brusbite. 


Anhydrite. 

Muriacite. 

Tripe Stone, 

Vulpinite. 

Selenite. 

Alabaster. 

G-ypsom, 

Satin Spar. 

Scbanrokalk. 

Dreelite. 

Polyhalite. 

Datholite. 

Nitro-ealeite. 

Gay-Lussite. 

Haidingerite. 

Kiihnite. 

Komeine. 

Seheelite. 

Perowskite. 

Eutherfordite. 

Azorite. 

Elnor Spar. 

Blue Jobn. 

Antozonite, or Fetid Fluor. 

MAGIiTESXA. 

Magnesite. 

Giobertite. 

Nitro-Magnesite. 

Magnesia-Alum. 

^somite. 

Ejeserite. 

Brennnerite, 

Tachydrite. 

Struvite. 

Wagnerite. 

Hoernesite. 

ALUMINA. 

Diaspore. 

Hydrargyllite. 

Qibbsite. 

Bamdte. 

Alunogene. 

Kapnioite. 

KeramohaHte. 

Websterite. 

HaBite. 

Paralmninite, 

Potash Alum. 

Alunite, or Alum-stone. 
Loewigite. 

Pissophane. 

Svanbergite. 

Amhlygonite. 

■Wavellite. 

Easionite. 

Turq[uois. 

Callais. 

Pischerite. 

Peganite. 

Lazulite, . 
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Childnemte. 

EvaiLsite. 

YTTKIA* 

PIiospTiate of Yttria, or 
Xenotimo. 

zmcomA.. 

Wohlerite. 

Pjrrliite. 

CSIKIA* 

Fergusomte. 


CLASS IV. 
EAETHS. 

Silica, Alumina, Mag- 
nesia, AND THEIR HY- 
DRATES. 

SILICA. 

Anhydrous Silica^ or 
Viireous Q^rtz. 

Eock Crystal. 

AmethcTst. 

False Topaz. 

Citrine. 

Smo^ Qnaartiz,or Oaimgoxm. 
Morion. 

Lock Crystal tdth included 
capillary crystals of — 
Titanium. 

Fpidote. 

AmpMboIe. 

Scales of Mica. 

CUoxlte. 

Bitumen. 

Enkydros, or Eoek Crystals 
Containing "Water and other 
liquids, also Brewsterline, 
AmethystOline, Crypto- 
line, &o. 

Eose Quartz. 

Siderite. 

Creasy Quartz, 

Eetid Quartz. 

IVGIk Quartz. 

Eerruginous Quartz. 
Hacked Quartz. 

Potato Stone, or G-eode. 
Pulgurite. 

Aventurine. 

Prase. 

Chadc^finio Quartz. 
Chalcedony. 

BeeMte. 

Saphirine. 

Haytorite. 

Carnelian. 

Stygmite. 

Sard. 

Cat’s Eye. 

Chrysoprase. 

Agate. 

Moss Agate. 
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Bibbon Agate. 

Circle Agate. 

Bye Agate. 

Bortiflcation Agate. 
Zoned or Banded Agate. 
Vari(®ated Agate. 
Breociated Agate. 
Leonine. ' 

Mocha Stone. 

Agate Jasper, 

Plasioa, 

Onyx. 

Sardonyx. 

Silicifi^ Wood. . 

Plint. 

Chert. 

Homstone. 

Bombite. 


Jaspery Quarts. 

Jasper. 

Bed Jasper. 

Yellow Jasper. 

Egyptian Pebble. 

Striped or Banded Jasper. 
Bloodstone, or Heliotrope.. 
Porcellanite, or Porcelain 
Jasper. 

Touchstone, Lydian Stone, 
orBasanite. 

Cellular Quariai;, or Ploat- 
stone. 

Silidous Sinter. 

Pearl Sinter, or Eiorite. 
Geyserite. 

Tripoli. 

Sandstone. 

.Flexible Sandstone. 
Eandanite. 


Hydrous Silica. 

Opal. 

Noble or Precious Opal. 
Harlequin Opal. 
Colden'OpaL 
Eire Opalv 
Conmion Opal. 

Wax Opal. 

Menilite. 

Semi-opal. 

Hyalite, or Muller’s Glass. 
Hydrophane. 

Pyrophane. 

Caeholong. 

Tahasheer. 

Wood Opal. 

Michaelite. 

Opal Jasper. 

Alumocalcite. 

ALUMINA. 

Corundum. 

Sapphire. 

Omental Euby. 

Asteria, or Star Stone. 

Star Sapphire. 

Star BiUby. 

Emery. 

Eotten Stone. 


JluminaU of Gludna. 
Chrysobeiyl. 

Cymophane. 

Alexandrite. 

Mumnate of Magnesia. 
Volknerite. 

Houghite. 

Spinel. 

Automolite. 

Canditc. 

Ccylanito. 

Bysluite. 

Chloroepinel. 

Gahnitc. 

Herolnitc, 

Zoilanitc. 

Spinel Euby. 

Balas Euby. 

Euhieelle. 

AluminaU of Lime 
Prosopite, 

Muminate of Lime, Magnesia, 
and Iron. 

Turnerite. 

Jluminale of Zinc and Iron. 
Kireitbonite. 

MAGNESIA.. 

Periclase, or Native Mag- 
nesia. 

Brucite, or Hydrate of 
Magnesia. 

CLASS V. 
SILICATES. 

Silicates and Aluminates. 

Hydrous Silicates withBorate 
of Imm. 

Datholite. 

Botiyolite. 

SUkates of Lime. 
Anhydrous. 
WoUastonite, or Tabular 
Spar. 

Chelmsfordite. 

Hydrous, 

Plombierite, 

Okenite. 

Bysolaeite. 

iEdelforsite. 

Hydirous BUicates of Lime 
and Soda, 

Pectolite. 

Soda Table-spar, 

BathoUte. 

Stellite. 

Hydrous ideates oj Lime 
md JPotask 
ApophylKte 
Tesswte. 

Albin. 

Oxhaverite. 



Anhydrous 8Mcate of Lime, 
Soda, and, Fotash. 
Osmelite. 

Anhydrous Silicate of Idme 
and Iron. 
Babingtonite. 

Iron-lime Gf-amet. 

Black Q-arnet, orMelanite. 
Aplome. 

Colophonite. 

Pyreneite. 

Anhydrous Silicates of Iron 
and Soda. 
Arfyedsonite, 

Achmite, 


Anbydrous. 
Chrysolite, or Peridot. 


Monticellite. 

OliTine, 

Boltonite. 

Foraterlte. 


B^ydrons. 

Hydrated Olivine, or Vil- 
larsite. 

Noble Serpentine. 

Common Serpentine. 
Bowenite. 

Williamsite. 

Verde di Prato. 

Verde dt Susa. 
Bagrationite. 

Pibrons Serpentiae. 
Baltimdxlte. 

Chrysolite. 

hfetaxiie, 

Plorolite. 

Poliated Serpentine. 
Antigorite. 
lUiannolite. 


Steatite, or Soapstone. 

Potstone. 

Bensselaerite. 

Meersehanm. 

Talc. 

Keolite. 

Beweylite. 

Hydrophite. 

Schiller Spar, 
Aphrodite. 

Qnincite. 

Spadaite. 

Asbestos of Koruk. 
Kerolite. 

Picrosmine. 


Anhydrous SiUccute of Mag^ 
msia vMh lluoHde of Mag^ 
nesiwm. 
Ohondrodite. 



Batraciute. 

Jade, Nephrite, or Axe 
Stone. 
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Pyroxene. 

Augite. 


Arfyedsonite. 

Hedenhergite. 

Polylite. 

Green Ooccolite. 


Diopside. 

WMte OoccoKte. 


Passaite. 

Sahlite. 

Baikalite. 

Pyrgom. 

Halacolite. 

Breislacldte. 

Acanthoide. 

Jeffersonite. 

Diallage, or Almninons 
Angite. 


Hypers 
SdiiUer Spar (G, Rose). 
Smaragdite. 


TJralite. 


Pargasite, or Noble Horn- 
blende. 

Common Hornblende. 
Biastalite. 

Edezdte. 

Gamsi^adite. 

TremoUte. 

Peponite. 

Crammatite. 

Baphilite. 

Anthiophyllite. 

Qediite, 

White or Oriental Jade. 
Calamite. 

Glassy Actinolite. 
Asbestiform Actinolite. 
Rock Wood. 

Mountain Cork. 

Mountain Leather. 
Mountain Paper. 

Asbestos. 

ATnia,Tif,>mfl- 

Green Diallage. 
Carinthine, or Perruginous 
and Aluminous Horn- 
blende. 


Eydrms SiHccdes of Mag- 
TVBsia and Iron. 
Cummingbonifee (var. of 
AnthophyUite). 
Monradite. 

Dermatin. 

Picrophyll. 

Sydrous of Magne- 

sia, Lime, and Iron, 
Diadasite. 


Sydrous SUieaie of Soda, 
Magnesia, and Iron. 
Crocidolite, 


Hydrous SUkaie of Cerous 
Oxide, 


Oererite. 


Anhydrous SiMcate of 
Yttria. 
Gadolinite. 


Anhydrous Plicate of Crlu- 
cina, 

Phenakite. 


Anhydrom SUicaie of Glu- 
cina and Urns, 
Leucophane. 

Sdicates of AJ/mdna. 
Anhydrous. 
Staurolite. 

Andalusite. 

Ohlastolitek 

ite. 


Bamlite. 

Monrolite. 

Sillimanite. 


Xenolite. 

Talcite, or Nacrite. 

Hydrous. 

Scarhroite. 

Schrotterite, or Opal AUo- 
phane. 

Muoschine. 

AUophane. 

Porcelain Clays. 

Haolin or Chma Clay. 

Smellte. 

Pire-day. 

Pholerite. 

Lithomarge, or Rock Mar- 
row. 

Camat. 

Melopsite. 

Hyelia^i 

Halloysite. 

Seyerite. 


Lenzinite, 

Bole. 

Bole of Sinope. 


Bazoumoffskm.< 

Salt Olay. 

Agalmatolite, or Pigure 
Stone. 

KoreSte. 

Oatlinite. 

Lardlte._ _ 

Bysyntiiblte. 

PyrophyUite. 

CoUyrite, 

Hovite. 

Dillnite. 

Cimolite. 

Tnesite. 

MontmoriHonite. 



Lemnian Earth. 

Halfhadte. 

Eock Soap. 

Euller’s Earth, 

Anhydrom Mzeatea of 
Lime and Muorine, 
Topae. 

Yellow Topaa. 

Bine Topazs, or Brasilian 
Sapphiro. 

White Topaz. 

Minas Moras. 

Pingos d’agua, or Water 
Drops. 

Pycnite. 

Pyrophysalite. 

Sdicatea of JLimina with 
SiUcates of JPotash^ Sodaj 
Idthia, Baryta^ StrontiOj 
Magnesia^ Lrotoxide of 
Cerium, Yiiria, G-hicma, 
Manganese, and Frotoxide 
of Iron, 

Anhydrous SUicates of 
Alumina, Potash, Soda, 
Lime, ^c, 

Sodalite. 

Eapia Laroli. 

Haiiyne. 

Koseane. 

Leucite. 

Nepheline. 

Elseolite. 

Davyne. 

Oancrmite, 

FELSPAB SBCnON. 

Orthoelase, or Potash Fel- 
spar. 

Admaria. 

Moonstone. 

Stmstone. 

Ehyacolite. 

Valencaanite* 

Amanaate, 

lyGcrocline. 

Mnrchisonite. 

Necronite. 

Weissigite. 

Chesterlite. 

Amazon Stone, 

Grlassy Felsparj «w Sanidine. 
Ice Spar, 

Pertmte. 

liozodase. 

Erythnte. 

Variolite. 

Alhite, or Soda Eel^ar. 
Pericline. 



Oligoclase. 

Peristerite. 


Ha&eQordite. 

Andesine. 

Saooharite. 
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Labradorite, or Labrador 
Felspar. 

Paralogite. 

Panlite. 

Manilite, 

Vosgite. 

Silicite. 

Anorthite* or lame Felspar. 
Indlonito. 

Amphodellte, 


Latrobite. 

Lepolite. 

TMosaoiite.') 

B3rtownite. } 

Polyargito. 

Bosellane. 

Hyalophauc, or Baryta 
Felspar. 

Danburite, orBoronFelspar. 


Obsidian, or Volcanic 
Glass. 

Pitehstone. 

Gantallte. 

Pearlstone. 

Sphserolite;. 

Pumice. 

KrabKte. 

Banlite. 

{End of Fdipar sediem.') 


Anhydrous SUicates of 
Alimma, lAme, ^c, 

GAKSBT SBCmON, 

Iron Garnet. 
Common Ghtmet. 
Ahnandine, or Precious 
Garnet. 

Pyrope, or Fire Garnet. 

Carbxincle. 

AUochroite. 


Idim Garnet, 
Grossular. 

Cinnamon Stone, or Essonitc. 
Wiluite. 

Bomanzoffite, 

Topazolite. 

Simcinite. 


Lron-lime Garnet. 
Melanite, or Black Garnet. 
Pyreneite, 

Aplome. 

Colephonita. 

Manganese Garnet. 
Spessartine. 

Polyadelphite. 

lAme^chrome Garnet. 
tTwarowite. 

{End qf Garnet section.} 


Meionite, 

Sarcolite. 


Sc^lite, or Wemerite, 
meberrite. 


Oabronlte. 

Glanoolite, 

Mattalite. 


Algerite. 

Palagonlte. 

Faranthinc. > 

Esmarkito (Dufrfinoy). > 
Jaddte, or Green Jade. 


Prehnite. 

Edelite. 

PalBerite. 

Konphollte. 

Porcellanite, or Porcelain 
Spar. 

IJnionite, or White-lime 


Epidote. 

2^isite, 

Bipyre. 


Hydrous Silicates of 
Alumina, Potash, Soda, 
Pollux. 

Bamourite. 

Herschellite. 


ZrOLITE SECTION. 

Analcime. 

Eudnophitc. 

Glotbalite. 

Oluthalite, 

Doranite. 

ITatrolite, or Soda Meso- 

^irmannite. 

Lehimtite. 

Badiolite. 


Galactite. 

IronNatrollte» 


SUicates of Alumina, Lime, 

Okenite. 

Dysclaslte. 

.ZEldelforsite. 

Scoledte, Needlestone, or 
Lime Mesotype. 

Stellite. 

Poonahlite. 

Sool^erose. 

Mesolite. 

Antximolite^ 

Parbelite. 

Harringtonite, 

Mesole. 

Brevicite. *1 
Bergmannite.J 
Thomsonite. 
Picrothomeonite. 

Ohalilite. 

Sconlerite, 

Ozaxkite. 

CarpbosiilUte. 

Stilbite, or Badiated ISeo- 
•Hte, 

Hyposiilbite. 

^hsd^ostUbite. 

Henlandite, or Foliated 
Zeolite. 

Beaumontite. 

Laumontite, or Efflorescing 
Zeolite. 

Gapoidanite. 

Betzlte. 

Ittnexite. 

Epistilbite. 

Ebzenbergite. 



lieoniardite. 

Faiyasite. 

Pbillipsite, or Lime Har- 
motome. 

Gismondine, or Zeagonite. 
Pectolite. 

Soda Table-spasc. 

Ratholite. 

Stellite. 

Apophyllite, or Pyramidal 
ZeoUte, 

TesseOlte. 

Albin. 

OxhaYerite» 

Chabazate. 

Aoadialite. 

Ha^denite. 

Phacolite. 

Ghaaelinite, or Soda Cha- 
baziite. 

Ledererite, 

Levyne. 

Silicates of Abmdna^ 
JBar^Oj ^c. 

Harmotome, . or Cross- 
stone. 

Korvenite. 

Bre-wsteiite. 

Edingtonite. 

Silieates of ^Aluimnat Limet 
and Magnesia, 
Sloanite. 

Portite. 

Pyrallolite. 

SHimtes of AJlmmna^ LimSf 

Ellagite. 

Beaumontite. 

Neurolite. 

Thnlite. 

Margarita. 

Biplmnite, 

ITigite. 

Enphyllite. 

Silicates of Alumina, Lime, 
and Iron. 
Anliydrous. 
Isopyre. 

Taclaylite. 

Cydopita. 

Hydrous. 

Plinthiie. 

Melanolite. 

Sydrous Silicates of Alu- 
mina and Magnet. 
Soapstone or Saponite. 

Piotiue. 

Tnalitc. 

Pyrosderite. 

Logaaalte. 

Chonikrite. 

Venaioalite, 

Anairdte. 
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Anhydrom Silicates of Alu- 
mina and Iron. 
Almandine, or Precious 
Garnet. 

AJlochroite. 

Common Garnet; 

^Silicates of Alumina, lime, 
Iron, Cerium, ^e. 
Anbydrous. 

Cerium Epidote. 

AUanite. 

OrtMte. 

Hydrous. 

TbuHte. 

Anhydrous SHieates of Alu- 
mina, Lime, and Chrome. 
TJ'W’aro'mte. 

Pyrope, or Eire Garnet. 
Oarbuuole. 

SiU<Mtes of Akmina, lAme, 
Magnesia, and Alkalies. 

Anhydrous. 

Couzeranite. 

Hydrous. 

"Wilsonite. 

GiesecMte. 

Pipest 9 .ne. 

Suicides of Alumina, Mag- 
nesia, and Iron, 
Anhydrous. 
Ma^esia-Gamet. 
lolite, or Bichroite. 
Aspaidolite. 

■Bonsdorfate. 

PeUom. 

SteinheRite. 

Patilunite. 

Hard Pahlttuite. 

G-igantolite. 

Liebenerite. 

Pinite. 

Praseolite. 

Esmarkite (Erdmann) 
Pyrargillite. 

Hydrous. 

Chlorite, 

Pennine. 

Olinocblore. 

Blpidolite. 

Rbodochrome. 

EbodopbyUite. ) 
Pyiriscderite var . ) 
KSmmererite. > 
GrastiteTar. S 
Tabergite. , 

Lopboite. 

OgooXfce. 

Apbroaiderite. 

Leucbtenbfflrgite. 

Green Earth. 

Epichlorite. 

Schiller Spar. 

Pimelite. 

Polychroilite. 

Ohloritoid. 

Masonite. 


Silicates of Alumina, Idme, 
Magnesia, and Iron, 
Anhydrous. 
Gehlenite. ' 

Glauconite, 

Idocrase. 

Bgeran. 

Prngaxdite. 

JeflEreinowite, 

Profberite. 

Xantbite. 

Hydrous. 

TeratoHte. 

Delessite. 

Grengesito. 

Baralite. 

Sdicates of Alumina, Lime, 
Magnesia, Iron, and Alkalies, 
Anhydrous. 
Mellilite. 

SomerviUite. 

Zurlite. 

Htimboldtilite. 

Wiehtisite. 

Sordawaiite. 

MTCA SECTION. 

Biaxial or Potash Mica. i 
Muscovite, or Muscovy v 
Glass. 3 

Morgarodite. 

Adamsite. 

GJlbeoctite. 

Pamotirite, 

Paragonite. 

Biotite, or Uniaxial Mica. 
Meroxene. 

Rubellane. 

Voigttte. 

Lepidomelane. 

Astrophyllite. 

Phlogopite (BhombicMica). 
Fuchsite (CJhromium Mica), 

Lepidolite, or Lithia Mica. 
of Mim section.') 

Hydrous, 

Clintonite. 

Pisterrite. 

Brandlslte. 

Seybertite. 

Xantbopbyllite. 

Palagonite, or Hydrous 
ScapoHte. 

Notite. 

Skolopsite. 

Green Barth, 

Kirwanite. 

Amlfydrous SUioates of Alu- 
mina, lime, aMc? Yttria. 
Pistaeate* or Lime-and-Iron 
Epidote. 

Arendalite. 

Buoklandite. 

Puschkinite. 

Aobmatite. 

TbaBite, . 

Rosstrevorite. 

Zygadite. 
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Anhydrom^BUkatei of Alu- 
mina^ JPoiash^ LitMai ^'c. 
Litliia Mica, or Lepidolite. 

Zinnwaldit^ 

Weissigit©. 

Anhydrous Silicaie of Alu- 
mina and Manganese. 
Spessarfcine, or Manganese 
Garnet. 

Sydroiis Silicate of Alu- 
mina, Manganese, and, Iron. 
Carpholite. 

Anhydrous SUicates of Alu- 
mina, ^c. vdth'BoradG Add. 
Tourmaline. 

Bubemte. 

Aphrizito. 

Scliorl. 

Zeuxite. 


mina, Lime, ^c. unth Boracic 
Add. 

Aadnite. 

Danburite. 


CLASS I. 

Bbittlb akd Leppicultly 
PusrBLB. 

TITANTOTkC. 

Entile. 

Anatose. 

BrooMte. 

Nigrine. 

Gallicdi&ite. 

Iserine. 

Ilmenite, 

Hystatite- 

Wasbingtonite, 

Orichtonite. 

Ilmenomtile. 

Menaccanite. 

Mobsite. 

Warwiebite. 

Perowsbite. 

Polymignite. 

Polyesrase. 

jSEsebynite. 

Spbene. 

OreonoTite. 

Ouaxinite. 

Ledorite. 

S6in61iii;e. 

Spinthfire. 

Idgtudte. 

Keilbanite, 
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MINERALOGY 
Anhydrous Silicate of Alu- 
mina, Tetania Add, Yttna, 
lAme, §‘c. 
Eeilbauite. 

Hydrous Silicate of Alu- 
mina, Chromium, 

Cbromo Oebre. 

licate of Alu- 
mina, Magnesia, and Alkalis. 
Pegmatolite. 

Anhydrous ^icates of Alu- 
mina and liihia. 
Spodumeno. 

KlUinito. 

Castor. 

Anhydrous SUicaie of Alu- 
mina, Lithia, and Soda. 
Potalite. 

Anhydrous Silicates of Alu- 
mina and Gludna. 
Emerald. 

BeiyL 

Aqiuunaxine. 


blETAXLIO MINERALS. 

Oerstedite. 

Mosandrite. 

Tsebewkinite. 

TANTAXXIM. 

Fergnsonite. 

Tyrite. 

Tantalite. 

Oassiterotantalitc. 

Ixiolite. 

Dlanite. 

YttrotantaEte. 

Enxenite. 

Pyrodilore. 

Miorolite. 

NIOBIUM. 

Samarsbite. 

Aielpbolite. 

TUNGSTEN. 

Wolframine. 

Scbeelite. 

"Wolfram. 

Sebeditine. 

HOITBDBNUM. 

Molybdine. 

Molybdenite. 

vanadium: 

Yana^nite. 

Yolbortbite. 

Eusynebite. 


Davidsonitc. 

Cfoshonito. 

Euclase. 

Anhydrous Silicate of Olu- 
cina and Lime, 
Lcucopbane* 

Silicates of Zirconia. 
Anhydrous, 

Zircon, 

Jargoon. 

Jooynth, or Hyacinth. 
Zirconifco, 

Ostranite. 

Erdmannito. 

Malaconc. 

Tachyaphaltite. 

CalyptoUto. 

Ancrbachitc. 

Hydrous. 

Catapleiite. 

Hydrous Silicate of Thoria. 
Thorite. 

Monazite. 

Pyrocblore. 

Hydrous Silicate of Cerium, 
Lanthanmi, Lidymium, ^e. 
Mosandrite. 


CSnOMIUM. 

Oxide of Chrome, or 
Chrome Oebre. 
Chrome-sfcone. 
Wolcbonskite. 

U-waroTrite, or Chrome 
Garnet. 

Chromite, or Chromic Iron. 

UBANrUM, 

Uranochre, or Zippeite. 
Pitchblende. 

Coratdte. 

Pittinerz. 

GuzDmiQrz. 

‘Dronoulohitc. 

Eliasite. 

Liebigite. 

TJrankalb-carboiiat. 

Voglite. 

Johannite, 

Medjidite. 

Uranite. 

Antrmite, or xeUow Hranito. 
OhalooHte. 

TTrangreen. 

MANGANESE. 

Psilomelane. 

Varvidte. 

Wad. 

P^lnsitc. 

Polianite* 



Manganite. 

Bra\inite. 

Marceline. 

Hausmannite. 

Bancierite. 

Diallogite- 

Wiaerite. 

Man^nocalcate. 

Ehodoiiite, ox Manganese 
Spar. 

Allagite. 

Bustamite. 

Fowlerite, 

Byssnite. 

Opsimose. 

Paisbergito. 

Btratop^te. 

iPhotizite. 

Troostite. 

Tephxoite, or Manganesian 
Chiysolite. 

KxLebel|te. 

Helyine. 

Carpliolite. 

Manganese Blende. 
Hanerite. * 

Manganesian Alum. 

Triplite. 

Huxeaulite. 

Kaneite. 

Greenovite. 

Crednexite. 

Pelokonite. 

Lampadite. 


CIAlSS II. 

Brittle, easily Fusible, 
ANI> VoLATILB. 

aesenic. 

Native Arsenic. 

Arsenolite. 

Orpiment, 

Bealgax. 

Bimoiyhine. 

Arsenical Pyrites, or Leu- 
copyxite. 

AUemontite. 

Skutterudite, 

Gersdoxfite. 

Amoibite. 

AimMONY. 

Native Antimony. 

Senarmontite. 

Valentinite. 
Antimonpliyllite. 
Antimonial Ochre. 


MINERALOGY 

Stibiconise. 

Cervantite. 

Volgexite. 

Kermesite, or Bed Anti- 
mony. 

Stibnite. 

Zinkenite. 

Jamesonite. 

Plagionite. 

Arsenical Antimony. 

UUmannite. 

TELLTmimi. 

Native Tellnrium. 

Tellurite, or Telluric Ochre. 
Petzite. 

Sylvanite (Miillerine), or 
Yellov Tellurium. 
Graphic Tellurium. 
Axiroteiliirite. 

Nagyagite, or Black Tel- 
lurium. 

BISMUTH. 

Native Bismuth. 

Bismuth Ochre. 

Bismutite. 

Eulytine, orBismutiiBlende. 
Karelinite. 

Bismuthine. 

■Wittichite, or Cupreous 
Bismuth. 

Tannenite. 

Aikenite, or Needle-ore. 

Tetradymite, or Telluric 
Bismuth. 


CLASS in. 

Malleable, not beduci- 
BLE BY Beat alone. 

ALUaaNUM* 

Cryolite. 

Padmolite. 

aiNC. 

Zincite, or Bed Oxide of 
Zinc. 

Calamine, or Zinc Spar. 
Zinc Bloom. 

Herrerite. 

Auiichalcite.'l 
Buratite. j 


Zinc-Iron Spar. 

Eapnite. 

Smithsonite, or Zinc Glance. 
"Willemite. 

Troostite {S?iepardy^ 
AutomoHte. 

Wagite. 

Hopeite, 

Voltzite. 

Blende, or Zinc Pyrites. 
Gleiophane. 

MannaMte, 

■Wurtzite. 

Goslarite, or Sulphate of 
Zinc. 

Almagrerite. 

cadmium:. 

Greenocfcite. 

Przihramite {JSmt) or Cad- 
miferous Blende from 
Przibram. 

TOT. 

Cassiterite, or Tin Stone. 
Sparable Tin. 

Stream Tin. 1 
Toad’a-eye Tin. / 

Rosin Tin. 

Tin Pyrites. 

LEAD* 

Native Lead. 

Plumbic Ochre. 

Minium, or Bed Lead-ore. 
Plattnerite. 

Cerusite, or White Lead- 
ore. 

Galena. 

Bine Lead. 

Johnstonite. 

Steinmaiinite. 

Taxgionite. 

Argentiferous Galena. 

Anglesite. 

LanarMte. 

LeadhtUite. 

Susannite. 

Ootunnite. 

Matlockite. 

Mendipite. 

Cromfordite, or Horn Lead. 

I^omorphite. 

Polyspbxerite. 

Miesite. 

KuMerite. 

Clausthalite. 

Raplianosinite. 

Tilkerodite. 

Plumbocaldte. 
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Sclieeletme. 

Wtilfeiute, or Yellow Lead- 
ore. 

Vanadinite. 

Bescloizite. 

Dechenite. 

Crocoisite. 

Melanochroite. 

Mimetite, or Green Lead- 
ore. 

HedTphane. 

Kampylite. 

Dufirenoysite, 

Bleinierite, 

Moffrasite. 

Kilbrickenite. 

Geocronite. 

Schulzite. 

Bonlangerite. 
Bieteroinoipliite, or Fea- 
tber-oro. 

MenegMnite. 

Jamesonite. 

Plagionite. ' 

Zinkenite, 

Altaite. 

Kobellite. 

Boumomte. 

Percylite. 

Caledonite. 

Linarite. 

Cnproplmnbite. 

Wolclnte, 

Vauquelinite. 

TISOIT. 

Native Iron. 

Meteoric Xrott. 

Kagnetite. 

Iron Earth. 

Hartite. 

Goetbite. 

Lepidokcokite, 

Onegite. 

Praibramite. 

EttbingliixuxLCr. 

Sammetblende. 

Stilpnostderite. 

Eyroslderite. 

Idmonite or Brown Iron- 
ore. 

Brown Hasniatlte. 

Wood Haesnstite. 

Qnelletss. 

Bean-ore or Bohn-en* 

Pea Iron-ore. 

Xanthoelderite. 

Bog Iron-ore. 

Lake-ore. 

Brown Ochre, or Odhrj-brown 
Iron-ore. 

Yellow Ocihxe. 


MINERALOGy 

■Umber, 

Terra di Sienna. 

Eflematite, or Red Iron-ore. 
Specular Iron-ore, 
Micaceous Iron-ore. 

Red Hsematite, or Fibrous 
Red Iron-ore. 

Red Ochre. 

Reddle. 

Red Chalk. 

Scaly Red Iron-orc. V 
Rod Iron Pioth. / 
Targito? 

Chalybite, or Sparry Iron- 
ore. 

SphffiTosidcritc. 

Oligon Spar. 

Jnnekerite. 

Clay Iron-stone. 

Black Band. 

Septario. 

Vivianitc. 

Mullicite. 

Anglarite. 

Blue Iron-earth. 

Bufrfinite. 

Calciferrite- 
Bolvauzene. 1 
Beraunite. j 
CarphoaideritQ. 

Zwisdite. 

TripKte. 

Hnreanlite. 

Triphyline. 

Hetepodte. 

Tetraphylino. 

Alnaudite. 

Pyrrbotine, or Magnetic 
P^tes. 

Pyrites. 

Marcasitc, or Wbite Iron 

Radiated Pyrites. 

Spear Pyrites. 

Cockscomb Pyrites. 

Hepatic Pyrites. 

■WasserMes. 

Kyrosite. 

Cellnlar Pyrites. 

Copperas, or Suipbate of 
Iron. 

Carpbosiderite. 

Copiapite. 

Coqnimbite. 

Blakedte. 

Halotricbite. 

Halotricbine. 

Jarosite. 

Botiyr^ene. 

Voltaite. 

Biadoebite. 

Zeilaniie. 

Siderosebisolite. 

Hyalosiderite. 

Onloropbseite. 

Fayalite. 

gprcmnalite. 

Hisingerite. 

Thraulite. 

QiUingite. 


Kontronito. 

Halloyaitcof St. Jean do Cole. 
Chamoisito. 

Stilpnomelano. 

Lievrite. 

Wehrlite. 

Cronstedtito. 

Pinguitc. 

Gramenite, 

Chloropal. 

Iron Apatite, 

Mispickel, or Arsenical 
Iron-oro. 

Danaitc. 

Plialan. 

Glaucodote. 

Leuoopyritc, 

Satorsbergite. 

Symplesite. 

Pharmacosiderite, or Cube- 
ore. 

Scorodite. 

Pitticite, or Piteby Iron- 
ore. 

Arsenosiderite. 

Franklinite. 

COBAXT. 

Asbolan, or Karthy Cobalt. 

Bemingtonite. 

Syepooritc. 
lannceite, or Cobalt 
Pyrites. 

CarroUite. 

Cobaltine, or Cobalt 
Glance. 

Smaltine, or Tin-wbito 
Cobalt. 

Safflorite. 

JErythrine, or Cobalt 
Bloom. 

Edttigite. 

Cobalt Coating. 

Boselite. 

Biebrite, or Cobalt Vitriol. 

KCCEEL. 

Annabezgite. 

Emerald NickeL 
Zamtite. 

Milleritei, or Capillary 
I^tes. 

Placodine. 

Bi^itbauptite, or Anti- 
moniaf Nickel. 
Gloantbite, or Arsenical 
Nickel. 

Rannnelsber^^te, or White 
Nickel-Pyrites. 
Gersdorfite, or Nickel 
Glance. 
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Tombazite. 

Amoiblte. 

Corynite. 

T niTY)a,'nTi< fft. 

Copper Nickel. 

Nickel Ochre. 

Meteoric Iron, or Meteor- 
ites. 

Meteoric Minerals, viz. : 
Apatoid. 

Ohantonnite^ 

OhladBite. 


Howaxdite* 

OliYenoid. 

Partschite. 

Scibreibereite, or Shcpardlto. 
Bpbenomite. 

Iron-nickel Pyrites, or 
Eisennickemes. 
Peatlandite. 

Pimelite. 

Pyromeline, or Nickel 
Vitriol. 


COITBR. 

Native Copper. 

Tenorite. 

Cuprite, or Red Copper-ore. 
CMIcotidchite. 

TUe-ore, or Zlegelerz. 
Melaconite, or Black 
Copper-ore. 


Mysorine. 

Malachite, or Oreen 


Copper-ore. 

Okessylite, or Blue Copper- 
ore. 


Pkospliorocalcite. 

Ehlite, 

Libethenite. 

Thrombolite. 

Xagiate, 

Copper Glance. 

Nail-beaded Copp^-oxe. 
Harrisite, 

Covelline. 

Enibesdte, or Bomite 
(Purple Copper-ore). 
Chalcopyrite, 'or Copper 
Pyrites. 

Peacock Oopper-ore. 
Blistered Copper-ore. 
Barnliardtite. 
Tetrahedrite, Pahlerz, or 
Grey Copper-ore. 
Anaivite, 

Polyt^te. 'I 
Preibergite.J’ 

Poum^te. 

Spauiolite. '} 
Sottwarzerz.i’ 
Wolfsbergite, 

Boumonite. 

BrocEantite. 


MINEBALOaY 

KSnigite. 

Kruatvite. 

Lan^te. 

BevriHne. 

Cyanosite. 

Lettsomite. 

Vitriolite. 

Atacamite. 

Bioptase, or Emerald 
Copper. 

Chiysocolla. 


Taltaiite. 
Obalkolite. 
Crednerite. 
Algodonite. 
Bomeykite. 
ComwaUite, 
Condurrite. 
Erinite. 
Clinoclase. 
Troolite. 
Olivenite. 

Wood Arseniate. 
Enchroite. 
Liroconite. 
Chalcophyllite. 
Lindackerite. 
■WHtneyite. 
Barwinite. 


Alisonite. 

Berzelianite. 
Selenknpferblei . 
Selenblelkupfer. 
Yauqnelinite. 


CLASS IV. 
NOBLE METALS. 

EBDTICIBmS BY HeAT 
AXOITB. 

MEECnHT. 

Native Quicfcsilver. 

Native Amalgam. 
Cinnabar, 

BCepatic Cinnabar. 
Calomel, or Horn Mercury. 
Coccinite, 

Ammiolite. 

SILVER. 

Native Silver. 

Selbite. 


Kerargyrite, or Horn 
Silver-ore. 

Butter-xoilfc Silver-ore. 


Silver Glance. 

Silver Black. 

Beleminzite. 

Jalpaite, or cupriferous 
Silver Glance. 
Stpomeyerite, or Cupri- 
ferous Silver Glance. 
Biscrasite, or Antimonial 
Silver-ore. 

Ste]^lLanite, or Brittle 
Silver-ore. 

Polybasite. 

Psaturose. 

Eireblende. 

Stembergite. 

Elesdble Sulpliide of Silver. 
Ereieslebenite. 


Bed Silver-ore. 

Pyrajgyrite, or Bark Bed 
Silver-ore. 

Proustite, or Light Bed 
Silver-ore. 

Xanthocone. 

Miargyrite. 

Bismnthic Silver-ore, 

Naumannite, or Selenide 
of Silver, 

Biolite. 

Encairite. 

Hessite, or TellTmo Silver- 
ore. 


Bromyrite, or Bromic Sil- 
ver-ore. 

EmboHte. ^ 

Megabromite. 

Mikrobromite. 

lodyrite, or Iodic Silver- 
ore. 


GOLD. 

Native Gold, 

Electrom. 

Gold Amalgam, 
Auriferous Pyrites. 
AnroteUurite. 

BLATmtJIt. 
Native Platinum. 
Platin-iridium. 

DALLADruaj:. 
Hative Palladium, 

Porpezite, or Oro Pudre. 
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fiHODIUSr. 

Bliodium Gold, 

ZBtDIUH. 

Native Iridium. 

Iridosmiue, or Native Alloy. 
Irite. 

osMixJsr, 

Irid-osmine. 

Iritc. 

XJ^NTHANUM, 

Lanthanite. 

Ixmthinvmt Cerium, and 
J>idymium. 
Parisite. 


MINERALOGY 
Lanthanum, Cerium, 
mium, and Titanic Ad(). 
TschewHuite. 

GOLUMBtUM. 

Microlite. 

Torrelite. 

Pyrortbitc. 

Tyrito. 

Bragite, 

Cdumlic and Titanh 
Acid, and Lanthanum. 
Pyroclilore. 

CBEniM. 

Ccrmtc, or Ceritc. 

\ Lanthanocerite. 


Allauito. 
Orthite. 
Pyrorthlto. 
tSralortliito. 
Xaathorthltc. , 
Bodenite. 
Cerine. 
BAgnUionlto. 
Murumoatite. 

Tritomite, 


Crvptolito. 

rboupho-eeriU*, 

Monazito. 

lidwanlHlte. 

Yttro-cerit^'. 


Pluocerine. 

Pluocorite. 


Some of the names in the preceding list have 
been purposely inserted twice. By tkit means, 
certain groups (as the Garnets, Felspars, Zeo- 
lites, &c.) can he either kept together, or the 
minerals which compose them can he inserted 
in the places which they would more pro- 
perly occupy, if arranged strictly according 
to the chemical composition of each particular 
meraher. 

The names printed in a smaller type are 
those of varieties of the mineral which they 
immediately follow. 

Mllnerva. This name of the Latin goddess 
who was identified with the Greek Ath6n6 is, 
in the opinion of Professor Max Muller, 
clearly connected with mens, the Greek (xivos, 
and the Sanscrit manas, mind, thus express- 
ing a purely intellectual idea ; while that of 
Ath6n6 denotes the physical character of the 
dawn-goddess, who springs from the fore- 
head of Zeus, the shy. It is not, however, 
difficult to trace the connection of the two 
ideas. The kindred Sanscrit roots ah and dah 
which furnished names for Ahana and Dahana 
(Daphne), the davm, supplied also the germ of 
Athens ; and the notion of the being who 
wakes up the world after the darkness of 
night soon passed into that of wisdom, the 
metiiphorical connection of light and know- 
ledge (the and yvao-u of the fourth Go- 
spel) being of the closest kind. Thus in one 
of the V^ic hymns it is said of the dawn 
that ‘ waking every mortal to walk about, she 
received, praise from every thinker* It must 
likewise 1^ remembered that the Latin name 
Minerva is explained By mane, the morning, 
by manare, a verb ^edally applied to the 
rising sun, and by Matnta^ the dawn. But 
while the general characteristics of the god- 
dess are for the most part faithfully preserved, 
the myths which have dustared round these 
names vary neatly in form and inddent. 
Thus the Vedas mention no mother of the 
dawn, and the Homeric poems know of no 
mother of AthSn^, whom they represent 
throughout as a virgin goddess. As Springing 
S-i 1 


from the forehead of Zeus, Dyu, the cant, slu* 
was called at Borne Car>ta, i.e. Capita (from 
caput, iliC head)', in Messene, Korypluisia 
(Kopvcph, the head); in Argos, Akria*(S«por, 
iopjnosi). (Max Miiller, Lectures m Lati, 
guage, second series, pp. 603 et seq.) But 
I there were legends which made Apollo the 
son of Ath^n^, and these are at once ex- 
I plained if we regard him as the sun-god 
rising fri>m the brightness of the dawn, whilv 
as following the night he was tlio son of 
j Leto (a name which reappears in the words 
Latona, Lethe, Ifethum, all denoting forgetful- 
ness and death). In the liiad and Odysuty, 
Athene is intimately associated with tins solar 
heroes Achilles and Odysseus; it is she who 
restores the latter to his pristine beauty, and 
imparts vigour to the failing limbs of Laertes, 
In general she is represented in these imems 
as being in perfect accord with the will of 
Zeus ; but in one passage of the Iliad (i. 400) 
she engages in an aljortive conspiracy to bind 
Zeus, in which she is the aojomplice of Hera 
and Poseidon. In the legend of Pandora, at 
the instigation of Zeus she takes part in the 
plot which results in the increased wickedness 
and misery of man; while in contrast with 
this the myth of Prometheus exhibits her as 
aiding in his theft of fire against the wiU of 
Zeus, and one version represents her as so 
acting, not from feelings of friendship, hut 
from the passion of love. Her epithet rpno- 
is explained by M. Br4al {Bemde et 
Cacm, p. 17) by a reference to the Vedic 
Trita, who reigns over the waters and the air, 
and whose name reappeam in the Greek Triton 
and Amphitxite, 

At Borne, Minerva had three temples : ono 
on the Capitol ; a second on the Aventine ; 
and a thi:m on the Cselian Monnt. Tluro 
were also two great feativals celebrated an- 
nually in her honour; the one ciillod Qtjik- 
WArans or CttUNQUATRiA, the other Quinoua- 
TBiA MmoRA [which see]. The peisonification 
of thought or jadgment in the Latin Minerva 
is shown in many proverbial phrases, as Sus 



M1NIA.TURE 

mivt^vam (the fool iastructs the wise); to 
do a thing, tmui, or crasB$, Mmerv&t 

is to do it poorly, stupidly, or awkwardly. 

Miniature (Er. from, miniare, to colour 
with minium, first applied to the decoration of 
MSS., and si^ifying the large initial letters 
written in miniumror red lead). In Paint- 
ing, a representation of nature on a -very 
small scale. Miniature painting is generally 
executed on ivory ; and is, as to composition, 
drawing, and finishing, subject to the same laws 
as painting. The outline is traced upon the 
ivory with a silver point or pendl, and must 
be extremely light and delicate. This is after- 
wards drawn in with thin carmine as correctly 
as possible; the corrections being made with 
finely powdered pumice-stone, rubbed on with 
a paper or leather stump. The dead colouring 
then proceeds, wherein the shadows are left 
delicate and the lights strong, the full efifect 
being afterwards produced by dotting. The 
artist usually begins the shades with vermilion 
and carmine, giving the strongest touches to the 
most prominent parts, and to the parts where 
separations are marked out in shadel that are 
obscure. Indigo is afterwards used for the 
bluish shades on such parts as recede from the 
light. Yellow tints, composed of ochre and 
vermilion, are usually employed on the sides of 
the nose towards the bottom, under the eye- 
brows, underneath the cheeks, and on other 
parts rising towards the light. The back- 
grounds, if dark, are commonly composed of 
bistre, umber, or Cologne eartb, with black and 
white ; others of a yellow cast hy the use of 
odbre. The grey backgrounds are formed hy 
black, whi^ and a little indigo. "When of a 
green or olive hue, Dutch pink, white, and black 
are the ingredients. The backgrounds are 
formed in two coats, first laying on a light 
thin tint, and afterwards a darker one of the 
same colour, evenly and smooth. The dotting 
is performed by separate dots, or by short 
hatching strokes crossing each other every 
way so as to have the appearance of being 
dotted. 

Among miniature painters, the most distin- 
guished are : Attavante ; Memling (died 1495) ; 
Giulio Clovio ; Nicholas Hilliard ; Isaac Oliver 
and Peter Oliver; Samuel Cooper (1609-72); 
Jacques AntoineArlaud(1688-1743) ; Posalha 
Carriera; ^nd Jean l&tienne Liotard, who died 

distinguished^ artists of t&s class, but the 
art_ of miniature painting as applied to por- 
traiture has_ greatly suffered of late years 
through the introduction of photography. 

MUnim (Lat. minimns). In Music, a 

character ^ equal in duration to two crotchets, 
or half a semibreve. 

Minim. The sixtieth part of a fluid drachm. 

Minims or Minimi, Order of the. 

A religious order instituted by St. Praneis 
de Paulo in the fifteenth century. By the 
name, derived from Lat. minimus, the least, 
the founder meant to indicate that humility 
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should be the distinguishing feature of the 
order. In conformity with this design the 
rules he prescribed were of the strictest kind. 
Besides the three usual vows of poverty, con- 
tinence, and obedience, the most rigid abstinence 
was inculcated. Except in cases of illness, 
the members were prohibited not only from 
touching animal food, but even butter, milk, 
or cheese, or indeed any kind of sustenance in 
the composition of which such materials were 
used. Their dress was of the coarsest kind; 
the colour being black, like that of the Eran- 
ciscans. Long before the death of its founder, 
this order had attained so high a degree of 
celebrity for sanctity that it could boast of 
monasteries in Italy, Erauee, Spain, and Ger- 
many ; and at no very distant period it counted 
no fewer than 460 religious houses scattered 
throughout Europe and Asia. 

Minimum* [[Maxima and Minima.] 

Minimum Squares. In the theory of 
observations the method of minimum squares 
is that hy means of which the most correct 
result is sought to be deduced from a series of 
mutually discordant, hut equally trustworthy, 
observations. The principles upon which the 
method is founded are somewhat obscure, and 
differ in different writers, all of whom, how- 
ever, agree in their conclusions. The reader 
will find these principles ably discussed in a 
memoir hy EUis in the eighth volume of the 
Cambridge Transactions, 1844. We must here 
confine ourselves to the briefest possible illus- 
tration of the method, and refer tiie reader for 
principles and details to the collected works of 
Gauss and Laplace, the founders of the method, 
or to one or other of their commentators; 
amongst whom may he mentioned: Poisson 
{Connaissance des Tmifs, 1827); Ellis; Ivory 
in IMlocKs Magazine and ^Philosophical Maga- 
zine ; Airy in ms Theorg of Errors of Observa- 
tion, &c. London 1861; and the ‘Essays on 
Probabilities ' in the Cabinet Cyclopaedia 1838, 
Encyclopcedia Metropolitana; and Penny Cyclo- 
pedia. Gauss’ researdies on the subject have 
been collected and translated by Bertrand 
under the title MHkode des Moindres Carrhs, 
Paris 1856 — a useful little work. 

To illustrate themethodby an example, let us 
suppose our object to be the determination of 
the most probable values of a series of n mag- 
nitudes, Xy, afj, . . . which satisfy a certain 
equation of condition 

'V=0; 

of which the coefficients aip . . V, however, 
can only be determined by observations liable 
to error. By a series of m equally trustworthy 
observations {m usually exceeds n), we shall 
he led to the following system of equations ; — 

«1,1 +'<*1,2 — aagj 

+ 

... Yxn“^» 

where ^i, e» . . . fin, are unknown quantities 
which wiula severally vanish if the ohsorva- 
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tions were all accurate. This not being the 
case, they represent the errors of the o&scn*a- 
tidfie. Now by the law of minimum squares 
the most trustworthy mdues of a*, . . 
wnder the given circumstances, are those which 
render the sum of the squares of the errors, viz. 

. . . +c„*=ss, a Minimum.^ Ac- 
cording to the principles of the differential cal- 
culus, therefore, the « eqimtions, which precisely 
suffice for the determination of r,, ar, . . are — 

i ^ =^1,1 + «2,1 <*3 + .... flam tfni«*0 

\ ds 

^~da: .... « 

dn 


The solution of these eg^uations, after substi- 
tuting for Cp &c. their values in x^, x^ &e., 
is effected in the ordinary manner. Instead 
of here exhibiting the general formulae, wo 
prefer to consider the special case where there 
is but one magnitude = V to be determined 
directly j&om observation. We have here, of 
course, uy =0 for all values of J different from 
1 , and «i,i =» 1 for all values of i. All the above 
equations vanish except the first, which reduces 
to mxy awT, + Vj, + . . . Vn, and gives us the 
.ordinary average or arithmetic mean of all the 
observations, as the best value of a?,. Sup- 
pose next we had to detennine the most 

probable value of a certain quotient 

from m. observations which gave the dividends 
and the corresponding divisors 
02,1 »• - o».i* We should have, from the 
first, and sole equation, 

_ 0M + gg,! Vg-f . . Omg^m 

* + . . • Om,l® 


as the most trustworthy value of the unknown 
quotient X. The quotient obtained by di- 

Tiding the mean of the observed dividends 
V by the mean of the^ obseirfed divisors gj, 
that is to say the quotient 

Y,4-Vg . . . Vu. 

Ol,I + 02,1 • • • 


would in general differ from the above and be 
less trustworthy. 

nCinlngr. The operation of discovering and 
removing from the bowels of the earth such 
minerals as are valuable to man. When the 
minerals in question occur at the earth’s sur- 
face, so that they can be removed by the light 
of ^y, the operatbn is properly regarded as 
Quaeeying [whidb see]. The nature of the 
material^ removed should make no difference 
in the term, as many earthy minerals are iqined 
for, and many mineral veins quarried. 

The first operation of mining is the discovery 
of mineral, and this depends partly on the geo- 
logical position of the mineral sought for. If 
a bed or stratum is required to be extracted, and 
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this bed is nearly horizontal, it will crop^ out 
along a line, and levels or tunnels driven in at 
any part of this line or outcrop will lead to 
a knowledge of the state of the deposit, and 
suggest means of working it. If a mineral 
vein is the object, the outcrop is less distinct, 
and often at the surface the discovery indicates 
very slightly the nature and magnitude of the 
deposit. These two great methods of mining 
are illustrated in England, one by coal mining, 
and the other by copper and lead mining. 

In coal mining, the object is to remove as 
much as wssible of a distinct bed or deperait of 
mineral, forming an integral part of the earth 
at the spot where it occurs. It is clear that if 
this be remove*!, the earth above must come 
down, the mineral having been entirely under 
the pressure of the superincumbent mass, 
which increases with the depth of extraction. 
Provision must, therefore, be made against the 
falling in of the roof during the progress of 
extraction. It is also clear, that since much 
water exists in the earth, and moves w'ith a 
certain freedom through strata, we may chance 
to cut strata that will, if passed through, 
let down much water to the work below, even 
if in the works themselves there is not a 
natural and groat accumulation of watrar. 
Under any circumstances, extensive works 
carried on at any considerable depth below 
the surface will certainly need support and 
probably drainage. 

Lastly, it will not be difficult to understand 
that a free circulation of air is necessary for 
carrying on the works, more especially when 
they are deep and extensive. Thus the system 
of mining must have reference to the nature 
of the roof and the depth of the mine, to the 
drainage of the mine, and to the ventilation. 
In order to reach the mineral, it is generally 
necessary to sink a pit or shaft, an operation 
the expense and difficulty of which depend on 
local circumstances. 

In mining for ores that exist in mineral 
veins, there is often little difficulty in regard 
to the roof, as the ore fills up a gap_ which 
has no tendency to close, and, shafts being fre- 
quent for the sake of getting the ore, there is 
seldom much trouble with ventilation. Drain- 
age in such cases is, however, generally of 
primary importance. 

The mining operations, when access is once 
obtained to a deposit of valuable mineral, must 
be regulated by the hardness, toughness, and 
condition of the mineral. Coal can be rmoved 
by undermining or underholing, that is by cut- 
ting a deep groove at the bottom of the bed, 
and using wedges to make it fiatll. Ores are 
generally obtained by blasting, or \y^ich and 
gad — the pick and small iron wedges called 
gads bein^ the ocanmon tools of the miner. 
Once obtained, the produce has to be carried 
along to the shaft, and then lifted to the 
surface — operations less simple than they at 
first appear, but not requiring special notice in 
this pwe. 

The drainage of mines is effected generally 
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ty a Boixed system, tlie mter 'being carried ofif, some European countries (as Eussia), a dis- 
as far as possible by natural drains to as lo-w j tinetion is estabHsbed between the private 
a level as circumstances admit [Adit], and the ' affairs of the sovereign and foreign^ affairs, bn 
rest pumped 'by powerful machinery or lifted the one hand, which form the combined duties 
in iron buckets, according to the quantity and of the cabinet ministers j and the affairs of 
magnitude of the works. Steam is largely the interior, which are intrusted to ministers 
employed in draining, and the same lifting >f state. There are also m some governments 
power is made use of to remove the minersd honorary or cmfereme ministers, without any 
to the surface. real department of duty. The representatives 

Ventilation is carried on in coal mines by a of minor sovereigns at foreign courts are 
system of subdivision of the work, and by usually styled ministers^ instead of amhas- 
placing walls and doors to insure a current of ' s. The term minister is_ also frequently 
air throughout. The air is generally drawn into used in a sense synonymous with clergyman, 
the mine at one shaft, by converting another IMEinimia (Lat.). Bed Lead. [Lead.] 
into a chimney and placing a furnace at the Mlimeliidfe (Ger. ; literally courts of love). 
bottom to insure a draught. ^ The name given by the Gre:^ans to the courts 

^e roof of a coal mine always requires of love, famous in the history of chivalry, 
careful attention. At first only so much coal The subjects brought before these courts were 
is taken as to leave suffident support. The dbiefly connected with the Eomantic gallantry 
roof of the galleries thus made is propped, of the period, and consisted either of questions 
and the rest of ^ the coal is then removed proposed with the view to entrap the judges 
carefully. Ultimately the roof is allowed to mto some awkward decision, or of serious 
fall. complaints, resulting from affairs of the heart, 

In metal mines a number of shafts are sunk, which were discussed with all the formality of 
generally in or near the lode, or through rocks a court of law. These minnehofe were for a 
to cut it. The shafts are much more nume- long period looked upon as forming an iu- 
xous than in coal mines, and often pay for their dispensable part in all chivalrous exercises, 
cost. The ora is removed in successive levels, Knights, ladies, and poets alike participated 
beginning from below wherever it is found, in their proceedings ; and large collections of 
The walls are left. their decisions are still extant. A certain . 

IKEinion. In Printing, the name of a kind number of ladies acted as judges in these 
of type, one size smaller than that used in this courts, and conducted the proceedings as 
work. [Type.] counsel ; they were attended by a train of 

aninteter (Lat). In Politics, a servant nobles, hnights, and others, who were invested 
of the sovereign executive power in a state ; by the court with gradations of precedency 
generally speaking, the head of a department analogous to those conferred by the sovereign, 
or brandi of government. Usage, in different These conrts were held periodically at Signes, 
countries, fixes very differently the limits of Avignon, LiUe, and Pierrefeu. The last regu- 
that higher dasa of servants to which the term lar court of this kind was celebrated by Charles 
is applied. In the British Empire, none but VI. and his wife Isabella of Bavaria ; but they 
the heads of administrative departments are were now and then renewed at irregular intev- 
termed ministers : part of whom belong to the vals, and the last on record took place as late as 
cabinet, and part are not included in it. The the reign of Louis XIV. We subjoin a few epeei- 
cabinet ministers have varied under different mens of the questions proposed in these courts 
administrations ; and as our government is of for debate and decision. 1. 'WTiich is harder to 
mixed organisation, partly to serve the actual bear — the infide^ty or the death of the beloved? 
necessities of state, and partly retaining ancient 2. Whether does a man whose wife, or a lover 
distinctions of office founded on usage only, whose betrothed, is unfaithful, suffer most? 
some of the ministers hold merely sinecure 3. Who is more culpable — the man who boasts 
appointments. In France, where the forma of of favours from a lady .which he never received, 
government are established more on the prinei- or he who having really received them makes 
pie of utility, there were under the Eestoration it known? 

eight ministers so called; 1. of the interior; Minnesingers. The most ancient school 
2, of finance; 3. of justice; 4. of public in- of German poets, whose name is derived from 
struction and ecclesiastical affairs ; 5. of com- the old German word minne (Jove). The songs 
merce and public works ; 6. of the marine and and fame of Uae Proven^l troubadours appear 
colonies ; 7. of war ; 8. of foreign affiiirs ; to to have penetrated into Germany under the 
which the empire has added a 9th, of the first emperors of the house of Hohenstauffen ; 
Imperial Musehold. In England, ministers in whose time the crusades and the frequent 
sit and vote in either house of parliament— by Italian wars combined to bring their nation, 
hereditary right, if peers; as representatives seated as it is in the centre of Europe, in 
only, if commoners. In France, ministers have closer communication with those surrounding 
also, by virtue of their office, a right to sit and it. The minnesingers imitated in German the 
take part in the debates in either chamber, strains of those early poets, and, like them, 
In the United States, no minister (or secretary, made love their principal subject ; which was 
in the language of that government) can be celebrated with much of pedantry and false 
chosen either representative or senator. In conceits, but, at the same time, not without 
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gcneroTis and cliivalric feeling. The verses | 
of the minnesingers are in the old Suahian 
dialect of the High German, vrliieh, under the 
Hohenstauffens, themselves of Suabian race, 
vras the court language. As vras the case Trith 
the tronbadonrs, the minnesingers belonged to 
two different classes : there wore among them 
many knights, princes, and even sovereigns; 
while there was also another class of more 
professional poets — ^wandering minstrels, who 
atteehed themselves to the persons of distin- 
guished chiefs, or wandered from court to 
conrt.^ The oldest of the minnesingers known 
to ns is Henry of Veldeek, about 11 70. During 
the remainder of the twelfth and first Iiaif of 
the thirteenth century this school of poets 
flourished; afterwards it gradually declined, 
and was succeeded by the less chivalrous and 
homelier school of the master-singers. We 
possess the names of more than 300 poets, and 
pieces of the composition of a largo proportion 
of them, who sang during the short period in 
qnestion. The German amatory poets had 
their high and low minne, like the celestial and 
popular Aphrodite of the ancients ; the former 
an abstract and chivalric devotion to a be- 
loved object, the latter a less elevated passion. 
The ancient German’ national epic, called the 
Mbelwngen Lied^ and the heroic poetry of the 
IJelden^h, belong to the same period and 
dialect, and were works of the same race of 
poets; as were also other poetical romances, 
founded on the foreign traditions of France, 
Brittany, and classical antiquity. {Edinburgh 
Bevieuu April 1862, p. 359; Naiimallieview, 
July 1868, p. 74.) 

IKCinnow or XKCinim (Lat. minimus, least). 
The name of a species of Cyprinoid fish 
{Leicciscics' phoxintes, Cuv.), and the smallest 
of the British species of that family. It in- 
habits many of the fresh-water streams and 
canals in England, and spawns in June, when 
each female is attended by two males. 

SMtluor. . In Music. [Majob.] 

3MClnor Petermteanta, [DETSBMiNAisrTS.] 
auinor Verm of a Categorical SyUo- 
grismi. In Logic, the subject of the conclusion. 
The minor premiss is that which contains the 
minor term. In hypothetical syllogisms, the 
categorical premiss is called the minor, 
XWCinorityM In Law. [Age.] 

Minokity. In Politics, the period 'during 
which the sovereign in an hereditary monarchy 
is incapacitated from exercising the supreme 
authority by reason of not having attained the 
age prescribed by law ; also the state of such 
incapacity. The royal authority, in hereditary 
monarchies, never dies ; and when a soverei^ 
deceases leaving a successor below age,' it 
passes immediately to the person or j^rsons 
whom the constitution has invested with the 
authority of regent; as it also does when a 
king becomes subject to any other incapacity. 
The terra of royal minority is variously regu- 
lated by the constitution of different countries. 
The legal majority of a king of France was 
fixed at fourteen by an ordinance of Charles V., 
Von. 11. 645 
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which has been since followed in that country ; 
but, as a year commenced is reckoned as 
accomidished, the actual period at which a 
king of Franco begins to gov(*rn is the age of 
thirteen years and a day. The same period is 
fixed by the laws of Spain and I^ortugal, By 
the constitution of Great Britain the sovercigu 
is of full age at eighteen years, as far as can 
be collected from the statutes passed at several 
times to einpi>wer the king to name a regent 
whenever it has been api>rehcndc(l that the 
crown was in danger of devolving on a prince 
under age. 

SMtinos. In Mythology, a son of Zeus and 
Europa, and king of Cri'te. After his death ho 
became jutlgo of the infernal regions, along 
with iEacus and Rhadamanthus. For the 
meaning of the name, see Menu. 

ItCi]3tata.ar ( Gr. fjLivoiravpos). In Mythology, 
a monster, half-man and half-bull, said to he the 
son of IVsiphae, wife of Minos, king of Crete, 
by a bull (ravpos ) ; hence the term Minotaur. 
According to one version of the myth, Minos 
shut him up in the lubj^rinth of Daedalus, 
feeding him with criminals, and afterwards 
with youths and maidens sent from Athens. 
Theseu^ by the assistance of Ariadne, suc- 
ceeded in destroying him, and thereby rescued 
the Athenians from the obligation of sending 
their children to be devour^. The bull of 
Minos, whose wife is Pasiphae, the giver of 
light to allt is seen again in the bull of Indra, 
as well as in that which bears Europa across 
the sea. In some myths, as in that of the 
Marathonian bull, the only idea attached to it 
is that of devastation ; but the Marathonian 
bull, like the Minotaur, is slain by Theseus, 
who is also a solar hero. 

XKCinster (Ger. munster, Gr. p-ovcurrlipiov). 
In England this term was originally applied to 
the outposts of the Christian Church, main- 
tained % bodies of priests living under mle 
in those isolated stations which have ever since 
that time retained the maternal title of minster- 
These minsters were not necessarily parish 
churches, although they might become the 
parents of many such churches. Thus every 
station, in the advance made by the fellow- 
laboTirers of Augustine, received the name of 
monastery or minster ^ and retained it long 
after the place of the monks had been filled 
up by secular priests. (Earle’s ‘Gloucester 
Fragments,’ Edinburgh Eeumo, Oct. 1862, 
p. 420, &c.) 

nsittstrels (Fr. m4nestrel, from Old Ger. 
minne, love). Minstrels are defined by Percy 
as an order of men in the middle ages who 
subsisted by the arts of poetry and music, and 
sang to the harp verses composed by them- 
selves or others. They apj^ to have been 
the successors of the minnesingers, scalds, and 
bards of difierent European nations, who, even 
after the age of chivalry had passed, attempted 
to gain a subsistence by practising those arts 
which at an earlier period had procured fame 
and honour for their predecessors. 

In times of pea<fe (to follow the sketch of 
N N 
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a writer in tlie Edinhargh Heview, vol. Isriii,) quarters. As late as the begmning of last cen- 
tlie minstrel, omnis luxuries inter^res, as tury the houses of many leading families, espe- 
PUny said of Menander, sang of mimic war dally in the northern parts of the empire, were 
to the dull harons of dimgeon castles, who provided with minstrels, who were employed in 
had ears, although they could not read — various duties ; all of them, however, in some 
who, steeped in the weariness of wealth degree connected with their original occupation, 
and want of occupation, listened greedily, [Baud; ScAnn; Minneshstgees ; Bai.lai>.] 
like other great men, to their own praises. Mint (G-er. miinze, Butch munte). The 
Minstrelsy supplied the lade of a more re- place in which the coin of the realm is manu- 
fined intellectual entertainment and of ra- factured. The whole ofthe British coin is issued 
tional conversation, as professional gentlemen from and manufactured at the Boyal Mint in 
do now at civic banquets : their harpings London. The general details of the business 
lulled the rude Sauls to sleep, which is now of the Mint are briefly stated under the article 
done by quarto epics. The person of the Coinage, 

minstrel was sacred ; his profession was a The Royal M!int received its constitution of 
passport; he was ‘high placed in hall a superior officers in the eighteenth year of 
welcome guest : ’ the assumption of his dia- the reign of Edward II., and continued neply 
racter became the disguise of lovers of ad- as then established to carry on its operations 
venture. These . advantages raised pseudo- within the Tower of London, 
laureates, idle vagabonds, according to the Act Between the years 1810 and 1815 the present 
of Edward I., ‘who wont about the coimtry building was erected on Tower HiH, at the 
under the colour of minstrelsy ; ’ men who suggestion of a committee of the king’s privy 
cared more about the supper than the song; council, appointed in 1798 ‘to take into eon- 
who, for base lucre, divorced the arts of sideration the state of the coins of the kingdom, 
writing and reciting, and stole otlier men’s and the establishment and constitution of the 
thunder. Their social degeneracy may be Mint;’ and in 1815 a new constitution was 
traced in the dictionary: the chanter of the introduced, founded upon a report drawn up 
gpsts of kings — geafa ducim regiemgue — by Lord Maryborough, who was then master, 
'dwindled into a gesticulaior, a jester; the Under that constitution the chief officers of 
honoured jogler of Provence into the mouu- the Mint were the master, the deputy master, 
tebank, the juggler, the jockie, or doggrel the comptroller, tlie king’s (or queen’s) assay 
balladmonger. master, the clerk of the papers, and the derk 

Beggars they are by one consent, of the irons and superintendent of machinery : 

And rogues by Act ot Parliament. ^ these constituted Jf/w Mint hoard, and met as 

They descended by tbe usual stages of things often as required, to transact jiU the general 
of mere fashion; at first the observed of m business of the establishment. The manufac- 
observers, and therefore imitated, until they ture of the coin was carried on by contract 
became common — vulgar ; a step which is imder the direction of a distinct branch of 
at once the test of merit and universal ac- the establishment known as the Cow/gany 

ceptanee, and the forerunner of disgrace. In of Money&rs. The other officers were the 

Spain, particularly, this fall occurred very soon, master’s assayer, the melter, the chief en- 
The really good clergy were shocked at their graver, the weigher and teller, the surveyor 
abuses, while the interested grudged the money of the meltings, and the solicitor. The du- 

earued by rivals who interfered with their ties of these officers are fully set forth in 

monopoly of instructing the people in pious the Mint indenture. On the general history of 
prose, or of amusing them with alexandrine the coinage, the reader is referred to Ruding’s 
legends. Their Latin synonym for scald Jnnals of Ue Coinage, ajidto the axticle ‘ Coin- 
rhymers ^scurra niimus, &c.— will outlive age’ in the Mioyclopesdia Britannioa, which 
their sculptured caricatures, in which mendi- gives an account, illustrated by engravings, 
cant monks, minstrels, fools, and monkeys, axe of the machinery employed in the Mint. A 
pilloried on pinnacle and gargoyle, in dois- mass of valuable information, and details re- 
ter and cathedral. The itinerant monks and specting the establishment, will also be found 
mountebanks repaid all this, like Falstaff, by in the Parliam&ntary Report ofthe Beleot Com- 
showing up the irregularities of regulars and mitiee on the BoycU Mini, and its Appendix, 
seculars, ‘in ballads to be sung to filthy tunes.’ published by order of the House of Commons, 
They undermined their influence. Preachings June 30, 1837. In consequence of this report, 
>f and songs take part in all national changes; important changes were made in the mode of 
■j for doctrines precede actions. They were the carrying on the business of the Mint, more 
popular press of the time ; opposed by the espeeiaUy affecting the duties and position of 
privileged orders, and watched by statesmen, the master, and involving the discontinuance 
as Burleigh afterwards employed agents to listen of the moneyers’ contracts 
to streotsongs— thethermometerof the people’s Mint (Lat. mentha). A name given to se- 

temper. In all these alterations for the worse, veral herbaceous aromatic plants belonging to 
the pmmtive principle ‘to entertain’ remained the natural order LaUatm, and genus Mmtha. 
undmnged. To this the original ballad was Spearmint, or Mentha vindis, is that which 
saenfle^ ; passing from one to another, each Ja generally used in cookeiy. Peppermint, or 
minstrel begged, borrowed, or stole from all Mmiha yi'genta, yields the water and the es-. 
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BMitioloa of pharmacy. HorsMmntandoOiera from the h)wer mmface of a stratma of 
eS ^0 spJes of the same geaus. [ItaTHa.] , This oaa war arhea, from aay caaee. se* a 
JIZJL (Er. meaaet). 1 spedes of daaoe stratum of m possee 8 e 8 _ a ^her refirndave 
„^^ed m slosr time aad srith measaied powtotheoneimmediatdyhelowit. Such 
ISSmeriyT 6 rypopalai.hataowiaid.yif a coadihoa of the ajmoyh^ ceases remote 
steps, ^ ^ V j p objects to be seen as if reflected in a mirror, or 

^t. miaatam, part, of miaao, 1 1 to aroeai as if raspeaded ia the air. mea 
S«. la the measaxeiieat of time, the toe effcd is coafaed to appairat dmtioa. 
dSeawrt of aa hoar; it is repressated by the tehsh sailors caH it Wry; whea la- 
ft? lettK ia modem astroaomical waria. verted images m fomed, the Itahaas five it 
la the mcasaremeat of aa aagle, a miaute, the ame of Fata Mobsana. Ships la the 
SaltodTa dash or acate accSit, ia the sir- whaie-flahenes are oftea d^ed, aad some- 
S paft of a degree, aad coasegaeatly the times ImoTO, by meaas of tto mirage, at coa- 
5 400ft^ of afghtaagle. It & the angle sidemble distaaees Captaia Scoreshy recog- 
mhSs^t the Jatre of a drcle by the I aised Ms father’s ship at the di^ace of more 

Koa of its circamfereace. them thirty miles, aad consMiieatlywhen hdow 

Mirol la irchitectere, the sMeth fte bori^, by its invertM image la the air. 

iV^UTO in ^ tbougb be did not previously know that it 

Sdil??Ss mto^raeS ‘was iaisiagia^tpartof the fishery. Ifte 
STiD^vision is cbosen at mathematical theory of the phenomenon is 

t^ed he^ase ^^Ines. In Komaa Aatigaity, a 

character a . « ^ ^ the .species of gladiators, who fought completely 

term is now f P^^^d ^ ^ 1 ^med against the Betiarii. Their anis con- 

S OT^'leereLy in w^<^sense i?is nearly , sisted of a sword, headpiece, and shield. On 
clerk or secretary .in wm^ headpiece they wore a fish 

®^S««l^MidMeTertiOTy. Thename emhosLd, called (4r. ^p/ii\os); 

BfleceneorMidcUeTeru name. The Mirmillones were 

^^istrfEmip^aadwea shomm^^ A speealam or 

of the north of India par y ,, illuminated objects. Silver is the most power- 

to period. The SnSX, eieerhiag oaly 9 per oeat.?f the 

Swiss deposits are . Tin^tions^of incident light; whilst speculum metal reflects 

and sev^l large and im^o V gg incident rays. 

Eastern Europe, 4^ In the very early ages of the world, polished 

Danube, consist of rocks of ^ ^ ^ j ' *+o ow mphalbc snecnla especially of brass, were em- 
la Weetora Earopefte Jf dep»mft^ SS ae fte dW aal' e£pS. 

notofmneheeonomic]mportance,b^advanmg p 

eas^^s, of SIral foel, cHefly coated on one side with an amalgam of tin are 

H^t" fZnZt^T^" """"" 

foot of the Eastern Alps to ^ ^ ^ Concave mirrors are sometimes used to con- 

pathians are lacustrine deposits of this period, 

rich in fossils in ^ ^artisan bodies to a focus, and thereby produce intense 

Miquelete., The surfaces formed hy the reyolntion 

troops raised i of ^hgellipgm parabola, and hyperbola are such 

chiefly in Cateloma. and that the first accurately reflects diverged rays 

first known in ^lfs?v^ to a tos.tba second parallel rays, and the 

Erance in the seventeenth third divergent rays. The great difficulty of 

ral periods (in 1689, 1789, and agam these surfaces has led to the em- 

wars of Napoleon) ^® 1 ployment of spherical segments, which, though 

voured to organise s^lar corps, ^ yet under proper restrictions 

to the Miqt’i®!®*® ^ ^® “mountain wajtf 1 approximatoly so. For the mathematical 
those districts. 'theory see BEPinortON; see also BxJBNiNa 

ss.'affiSSESsrs .i- 

from the total reflection of the rays of Hgbt pnnoe. 
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IMCiscbnaa The text of the Je'wish Talmud, 
on. "which the Cr$niara^ or second part, is a 
commentai^. It consists of traditions and 
explanations of Scripture. The former are 
supposed by the Jews to have been delivered to 
Moses on the mount, and from him to^ have 
passed, through the keeping of a succession of 
prophets and sages, to Eabbi Juda of Tiberias, 
•who committed them to -writing. Their^com- 
pilation is supposed by modern commentators 
to have taken place about a.c. 150 or 190. 
(Prideaux, Qonnection, vol, ii.; and Lardner, 
CoUeotion of Jevdsh and Heathen .Testimonies^ 
vol. i.) 

iMCisdemeaxiour. In Law, any oiBEence 
•which is the subject of indictment and punish- 
ment, not of a felonious character ; such are 
seditious acts, peijury, battery, libels, con- 
spiracies, attempts, and solicitations to commit 
felonies, &e. Over these offences the justices 
of the peace at quarter sessions have a general 
jurisdiction, although they may be removed by 
certiorari to the Queen’s Bench ; and in the trial* 
the defendant had at least for a long period of 
time one remarkable privilege, viz. that his coun- 
sel might address the jury, -which was equally 
the case in treason, but not until the year 1837 
in any sort of felony. The ordinary punishment 
of misdemeanours is by fine and imprisonment. 
[Law, Criminal ,* Misprision.] 

nSiseuite. A hydrated sulphate of potash 
found in the form of -white silky fibres in a 
cavern near Misene in the Campagna. 

HfKlsericordla (Lat. ^iy). A dagger, so 
termed in the middle ages because it -was the 
weapon used by a knight against a dismounted 
adversary when he enforced him to ciy for 
mercy. [Dagger.] 

SMCisnomer. In Law, the description of a 
person by a wrong name. This error was fatal 
tinder the rigour of ancient English law in 
various instances, but may now generally be 
amended in proceedings both civil and criminal. 

MCisplckel. Native arsenide with bisul- 
phide of iron, of a tin-white colour, -with a 
metallic lustre. It occurs chiefly in lodes in 
crystalline rocks, and was formerly worked in 
Cornwall as an ore of arsenic, much of the 
white arsenic of commerce being obtained from 
it. (Bristow’s Glossary of Mineralogy,) 

Misprision (from the Fr. mespris, con- 
iem/pt or negligence). In Criminal ikw, in its 
larger sense, this term is used to signify every 
considerable misdemeanour which has not a 
certain name ^ven to it in the law; and it is 
said that the offence of misprision is involved 
in every treason or felony whatsoever. G-ene- 
rally, however, by the word misprision is under- 
stood the contempt or neglect, that is, the non- 
disclosure or concealment, of any treason or 
felony, committed or to be committed, which a 
man is cognisant of, but has never assented to ; 
for if he expressly assented, this makes him, in 
a case of treason, a principal, and in a case of 
felony either a principal oraceessaiy, according 
to cirimm^nces. Misprision of treason was 
made punishable under ancient statute by loss 
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of the profits of lands during life, forfeiture of 
goods, and imprisonment for life. Misprision 
of felony in a public officer is punished by im- 
prisonment for a year and a day ; in a common 
person, by imprisonment generally ; and in both 
by fine. 

Missal (Low Lat. missale). The book 
containing the ritual for the celebration of the 
varions masses of the Roman communion. The 
missals in use in different churches are not 
identical in aU respects ; hut the most important 
part of them, the canon of the mass, as de- 
livered in the Sacramentary of Gregory the 
Great, which was taken from that of Pope 
G-elasius in the fifth century, and which is af- 
firmed hy Roman Catholics to he a faithful 
representation of the ritual of the primitive 
church, is common to all. 

Missionaries (Lat. missio, a sending). In 
ordinary language, ministers who go abroad to 
I preach the Gospel to infidel nations. For the 
fields of labour, titles, and operations of the 
principal missionary societies now existing in 
and out of Great Britain, see Society- 

Misslons. Stations of missionaries in in- 
fidel countries. In Geography, the extensive 
districts formerly under the control of mission- 
aries of the church of Rome, on the borders of 
the Spanish and Portuguese settlements in 
America, were so called. These missionaries 
chiefly belonged to the orders of the Capuchins, 
Dominicans, and Jesuits ; but the latter were 
the most celebrated and the most successful. 
Their settlements in Paraguay comprehend a 
vast province, which they governed -with in- 
dependent authority ; in Brazil they had also 
extensive districts under their control. The 
downfall of the order was followed by the de- 
struction of these settlements : those of Para- 
guay were wholly ruined ; those of Brazil, by 
regmations of the marquis de Pombal, were 
taken from their spiritual governors and placed 
on a new footing. Trifling relics of the mis- 
sions of the other orders are still found on 
the banks of the Upper Amazon and Orinoco ; 
but they have undergone severe losses from 
the revolutionary wars. The success of the 
experiment of governing the American Indians 
by missionaries has bfeen the subject of much 
controversy. It is certain that the Jesuits 
succeed^ better than any other governors 
have done in rendering them industrious, and 
suhiecting them to discipline. But it is con- 
tended that this was only effected by an arti- 
ficial system, which rendered them the servile 
and childish dependants of their spiritual 
masters, and that this sla-vish state was inju- 
rious to them, not only m a moral but a physical 
point of -view, inducing premature decay ; inso- 
much that, it is said, the population of all the 
missions was continually ciecreasing, although- 
endeavours were made to keep it up by violent 
seizures of free natives, who -were brought by 
force within their boundaries. See Charlevoix, 
Histoire du Paraguay ; the Lettres ildifiantes: 
Raynal, Histoire des Hides ; and Southey’s 
History of BrasU : the two last -writers espe- 
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dally for pMlosophical vie-ws on the Bubject, 
although the latter is perhaps too fayonrable ; 
Marshall’s ChristiaTi Missions ; Humboldt’s ■ 
Personal Narrative, for those on the Orinoco ; 
Forbes’s Calif omia, for a yery irnfavourable 
view of the condition of those in the latter 
country, prior to the American annexation of 
the greater part of it. American missionaries 
hare established a government, somewhat 
similar to those of the Koman Catholic orders, 
in some of the South Sea Islands. See Ellis’s 
Polynesian Researches; the Voyage of Adm. 
Beechey, Capt. Erskine, and others. 

Mist. [Fog.] 

Mistletoe (A.-Sax. misteltan). A para- 
sitical plant inhabiting the branches of many 
kinds of trees in the north of Europe. It 
is the Viscum dSmm of botanists. Its con- 
nection with Hruidieal ceremonies is well 
known; but, as tradition tells us that the 
priests of that superstition only employed the 
mistletoe of the oak, some doubt had been 
entertained of the plant now so called being 
really that of our ancient chronicles, because it 
had not been found upon the oak for many 
centuries. It has, however, been recently 
discovered upon that tree in the west of Eng- 
land ; and this leaves no doubt upon the subject. 
The powder of the leaves or shoots of the 
mistletoe has been used in epilepsy. [Visouar,] 

Mistral. The name given to »cold north 
wind, which, blowing from the Alps, forms one 
of the scourges of Provence and the valley 
of the Ehone. It blows with great violence 
during the winter and spring months. 

Misy. An impure sulphate of iron, occur- 
ring in opaque piuverulent masses of a yellow 
colour at the Eammelsberg mine in the Harz. 

Mites (Fr. miton, Old High Ger. miza, 
Gr. fiidas). A tribe of minute Acaridan Condy- 
lopods, which do not suck their food. [Acakus.] 

Mitbras. The sun-god of the Persians, 
to which they paid adoration as the purest 
emblem of the divine essence. The worship of 
Mithras was introduced into Eome, seemingly 
not long after the fall of the repubhc, and 
soon spread over aU parts of the empire. It 
was one of those which resisted Christianity 
the longest. The god is commonly represented 
as young, and kneeling on a bull which he has 
thrown on the ground, and which is also at- 
tacked by a dog, a serpent, and a scorpion. A 
specimen of such a group is preserved in the 
British Museum. The huU reappears in the 
legends of India and Europe ; the serpent in 
those of Heracles, Vritra, Orpheus; and the 
dog in those of Artemis, Kephalos, Procris, 
&c. all solar myths. (Beugnot, JDestraction iu 
Paganisms en OGoidmt ; Milman’s History of 
Christianity.) 

Mlthxldate. A celebrated medicinal con- 
fection, said to have been invented by Damo- 
crates, physician to Mithridates, king of Pontus, 
and supposed to be an antidote to all effects 
of poison and contagion ; it contained seventy- 
two ingredients. This many-headed monster 
of Pharmacy is (says Dr. Heberden) a farrago 
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that has no better title to the name of Mithri- 
dat^ than as it resembles the numerous undis- 
ciplined forces of a barbarous king, made up of a 
dissonant crowd, mighty in appearances, but in 
reality an ineffective multitude that only hinder 
each other. {Aniitkeriaca, 114,5.) An amusing 
account of this once celebrated remedy will 
be found in the Introduction to Hr. Paris’s 
Pharniacologia. 

Mitral Valves*. The valves of the left 
ventricle of the heart. 

Mitre (Lat.; Gr. (Ar(>a, a head hand, or dia- 
dem). The episcopal coronet. It appears to 
have been an ecclesiastical head covering from 
the earliest ages of antiquity. Pellerin says 
that it was worn by the regal pontiffs of the 
Hebrews, and with a few slight modifications 
was afterwards adopted by the Oriental kings 
and pagan high priests under the name oicidaris. 
Among the Romans the mitre was originally it 
sort of head-dress worn by ladies ; and Servius 
makes it a matter of reproach to the Phrygians 
that they were dressed like women, inasmuch as 
they wore mitres. Thero is every reason for 
supposing that in England the mitre was worn 
by the bishops on the first introduction of 
Christianity into the island ; and it is supposed 
(Gingh’s SejgulehTal Monurnents voL i. p. 16R) 
that the practice was borrowed from the apex or 
tutulus of the Flamen Hialis in ancient Rome. 
As an heraldic ornament, the mitre of a bishop 
is surrounded by a fillet set with precious 
stones: the archbishop’s mitre, on the other 
hand, issues from a ducal coronet. 

Mitrb. In Architecture, a junction of two 
pieces of wood or other material at an interior 
angle, by diagonal fitting. 

Mitre Wbeel. In Machineiy, the term 
mitre wheel is applied to wheels that have thoir 
teeth set at 46° with the spindle, so as to 
transmit the motion to another mitre wheel and 
shaft placed at right angles to the first wheel# 
Mittimus (Lat. we send). In Law : 1 . A 
writ for transferring records from one court to 
another ; 2. A precept under the hand and seal 
of a justice of peace committing an offender to 
his charge. [Commitment.] 

Mixed Cadence. In Music. [Cadence.] 
Mixed Differences* [Equation of Mixed 
Differences.] 

Mixed DTumber* In Arithmetic, the sum 
of a whole number and a fraction. In the 
symbol for a mixed number the sign + is 
usually omitted; thus 3^ denotes 3 + ]J. A 
mixed number can always Be expressed as an 
improper fraction, and vice veraA 

Mixzen Maxt. Ihe name given in a 
three-masted vessel, or in a ketch or yawl, to 
the mast which supports the after sails, being 
nearest the stem of the ship. The word occurs 
in Italian as mezzana, a lateen sail, and in 
French as misaiae, a foresail, and must be 
traced to the Latin medius, and the Greek 
I fi4<ros ; its application arising from the mizzen 
sail in a galley bang in the middle line of the 
ship, while the other sails were carried across 
the dodc* 
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XHCneznonlcs (Or. fivniioviKSs, from ixvi\fjL% 
The art of refreshing the memory- 
in particular things by^ artificial aids. The 
common processes of tying a knot in a hand- 
kerchief, &c., -will exemplify the simplest 
species of mnemonics, in which we endeayour 
to connect certain arbitrary acts with peculiar 
associations, so that the memory of the former 
may call up the latter. Some persons have 
taken the precaution, before delivering an 
address by heart, of entering the room in which 
it was to he spoken, and connecting in their 
own minds particular portions of their intended 
language with certain visible objects in the 
room. The weh-known solemnities observed 
on the perambulation of parish boundaries, &c., 
form another instance of practical mnemonics, 
the object being to fix the memory of particular 
spots in the mind of those who are present. For 
the purpose of facilitating the remembrance of 
dates, names, &c. various methods have been 
devised by different writers (especially Feinagle 
and (Jxay in. England) under the names of 
Memoria Teclmica, or Artificial Memory. 

IMCnexnosyne (Gr. fufTifxotrvvy}, memory). In 
the Hesiodic Theogony, a daughter of Uranus 
(the heaven) and Gaia (the earth), who be- 
came by Zeus the mother of the nine muses. 

AKoat (Ital. mota). A ditch made round the 
old castles, and filled -tvith water. In some cases 
these moats still remain, as at Bodiam Castle ; 
whilst in others they are drained and planted, 
as at Eltham Palace. For the most part, how- 
ever, aU traces of them have disappeared. 

MCaliilitT (Lai mobilitaB, from moveo, 1 
mom). One of the general properties of matter, 
in virtue of which evei^ body at rest can be 
put in motion by the action of a source adequate 
to overcome its inertia. 

The term is also frequently used to denote 
the absence of viscosity or oiliness in liquids ; 
thus water, alcohol, and ether are said to be 
mobile, whilst castor oil and molasses are 
viscid liquids. [Mattek.] 

IMTocoasins. The native name for the shoes 
of the American Indians. They are generally 
made of deer skin or other soft leather, without 
a sole, but ornamented on the upper side. 

IMCoclia Stone. A white translucent kind 
of Agate with brown markings resembling 
trees and vegetable filaments. The name is, 
probably, a corruption of Moschus (or moss) 
Stone. 

XMCookliigr Bird. A name given to one of 
the family of thrushes, the Tumus polyglottus 
of Linnaeus, on account of the surprising 
facility and accuracy with which it can imitate 
almost any sound. It is also the finest of 
song-birds ; and the vocal organs, which are 
well developed in all the ttosh tribe, find 
their highest perfection and complication in the 
mocking bird. 

Tins species, in modem ornitholomeal sys- 
tems, forms the type of a genus (Jifwrtwsof 
Boi^ : it includes other species besides the 
M. jpolygloUus, all of which are natives of 
America. [Muri.] 
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Modality. In Lo^c, a term applied to 
designate propositions in which the copula is 
accompanied by some plirase which adds to 
or restricts its meaning. Some of those 
phrases may be thrown into a logical shape by 
altering the form of the proposition. Thus 
the modality expressed by must is only the 
expression of a universal statement, ‘Body 
mnst occupy space’ being equivalent to the 
proposition ‘ All bodies occupy space.’ 

Mode ’(Lat. modus). A term used by Locke 
to denote ‘ such complex ideas which, however 
compounded, contain not in them the sup- 
position of subsisting by themselves, but are 
considered as dependencies on or affections of 
substances.’ Of these modes there are two 
kinds — simple and mixed. Simple modes are 
‘only variations or different combinations of 
the same simple idea, without the mixture of 
any other, as a dozm or a, scorct which are 
nothing but the ideas of so many distinct 
units added together.’ Mixed modes are those 
‘ compounded of simple ideas of several kinds 
put together to make one complex one — e. g. 
beauty ; and consisting of a certain composition 
of colour and figure, causing delight in the 
beholder.’ It need hardly be said that this 
distinction is founded on a very imperfect and 
false analysis. The term is now universally 
laid aside by writers on mental philosophy. 

Mode, in Music, the melodious constitution 
or arrangement of the scale of the octave. 
Q?hus we speak of the major mode when the 
notes of the octave are arranged according to 
the major scale, and of the minor mode when 
they are arranged according to the minor 
scale. 

Model (Fr. module, Ital. raodello, from 
Lat. modulus, dim. of modus, a measure). 
In the Fine Arts, that which is an object of 
imitation. In Painting and Sculpture, it is the 
individual whom the artist procures for getting 
up his proportions, details, play of the muscles, 
&C. In Sculpture, the term is applied to 
the small sketch in wax or clay for a work 
of art. In Architecture and in manufacturing 
art, it is a small pattern in relief, either of 
wood, plaster, or other material, of the build- 
ing proposed to be executed. 

Model, In Mechanics, a small or miniature 
representation of the structure of a machine, 
so as to exhibit its mode of worldng, dec. 
Owing to the effect of increased mass in YDfllring 
the machine itself, the results obtained from 
the model exceed those of the machine in a 
greater ratio than the linear dimensions of the 
two works. 

Modelllugr. In the Fine Arts, the art of 
forming figures in wax or in clay for making 
the mould from which works in plaster or other 
material arc to be east. In modelling in clay, 
that is potter’s day, the tools used are made of 
wood and of wire, but no tool is so good as 
tbe fingers. The day, kept of a certain uniform 
moisture by constant sp rinklin g, or by b'cing 
covered with a wet doth or with oil-silk or 
an air-proof bag, is placed on a banker with 
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a circular revolving plinth, for the conve- 
nience of the manipulator. Clay models 
require interior supports, composed of a strong 
iron upright, and sometimes even wwd also 
■with cross bars, or the •work is liable to 
sink or even fall to pieces, from the weight of 
the wet earth : the proper construction of these 
skeleton supports is a very essential part of 
modelling in clay. 

Goldsmiths and medalists use wax for their 
models, which are commonly of a comparatively 
small size : the §ame material was used by the 
ancients for their small bronzes. Modelling 
wax consists of hees-wax melted -with a smaU 
q^uantity of Venice turpentine, with which a 
little flake white in powder, or other powdered 
colour, is mixed, according to the tint or colour 
required. In wax modelling, ivory tools as 
well as wood are used. 

MCoaerators, Senior and Junior. In 
the Universities of Oxford and Cambridge, 
certain public officers appointed annually to 
perform various duties. Their name is de- 
rived from their old office of moderating or 
presiding in the exercises publicly performed 
in the schools between undergraduates can- 
didates for the degree of bachelor of arts. 
These disputations, relics of the old uni- 
versity system, are now reduced to little 
more than matters of form. Moderator is 
also the name applied to the president for 
the time being of the Gcfleral Assembly of the 
Church of Scotland, and of the other inferior 
church courts, the synods, and presbyteries. 

nKodllllon (Er.). In Architecture, an 
ornament sometimes square on the profile and 

sometimes scroll-shaped, thus v^ith 

the intervention of one or two horizontal mem- 
bers, placed at intervals \mder the corona in 
the richer orders. They sho-uld stand centrally 
over columns when the latter are employed. 
They are simplest in the Ionic and Composite 
orders, much more carving being bestowed on 
them when they are introduced in the Corin- 
thian. The mutule of the Doric order, which 
should always stand over the centre of a tri- 
glyph, is the same sort of thing as the modilhon, 
and occupies the same place in the entablature. 

Modular X*ocus oifa <^uadric Sur^oe. 
In Geometry, a point-sj>here which has double 
contact with the quadric of such a kind that 
the planes of contact and intersection are ima- 
ginary. The locus of all such points is called 
a modtdar focal conic. When the planes of 
contact are real, the point-sphere is often 
termed a non-moduletr or wnbilimr focus. 
MacOuIlagh introduced these term,® in 
his theoipr of the modutk^ gemmation of a gm- 
drkt which theory was afterwards completed 
by Dr. Salmon. [Focners.] 

lUCodulatloik (Lat. modulatio, a meamritig). 
In Music, the act of moving through the sounds 
in the harmony of any pairticnilar key to those 
of another ; or the transition from one key to 
another. 

Module (Lat. modulus^ In Architecture, 
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a measure equal to the semidiaineter of a 
column. It is by some -writers exclusively . 
applied to the Doric order; but its application 
is general. 

^ Modulus (Lat.). A tenn often, and some- 
times loosely, used in Mathematics ; in general 
it denotes some constant, niultiplier, coeffi- 
cient, or parameter involved in a given func- 
tion. Thus wc have the modulm of a sgstem 
of logarithms, the modulus of a congruence, thw 
modulus of an elliptic function, the modulus of 
linear transformation, &c., all which terms will 
he found defined more strictly in their respec- 
tive places. Again, the positive square root 
of a® + is often termed th^ modulus of the 
imaginary expression a + bV—l; in the theory 
of numbers, however, «'•* + the square of this 
modulus, is called the norm. [Integeb.] 

Modus (modus dccimandi, or special ‘man- 
ner of tithing). In Law, a term used where 
lands, tenements, or some certain annual sum 
or other profit, hath been given time out of 
mind to a parson and his successors in full 
satisfaction and discharge of all tithes in kind. 
It is in some cases a pecuniary compensation, 
in others compensation in work and labour. 
[Tithes.] 

Moerse. [Moiba..] 

MograMaus or Men of tbe West. A 

name formerly given to a species of Turkish 
infantry composed of the peasants of the nor- 
thern parts of Africa, who sought to better 
their condition by entering into foreign service. 

Mogulf CSweat. The name by which tho 
chief of the empire so called, founded in Hin- 
dustan by Baber in the fifteenth century, was 
known in Europe. The last person to whom 
this title of right, belonged was Shah AUum; 
and the Mogul empire having terminated at 
his fi-eath in 1806, his vast possessions fell 
chiefly into the hands of the East India 
Ccanpany. 

Mobatr (Ger. mohr, Fr. moire, Ital. mo- 
erro, Span, muer). The hair of a variety of 
the common goat, famous for being soft and 
fine as silk, and of a silvery whiteness. It is 
not produced anywhere hut in the vicinity of 
Angora, in Asia Minor. The exportation of 
this valuable and beautiful article, unless in the 
shape of yarn, was formerly prohibited ; hut it 
may now be exported unspun. The production, 
preparation, and sale of Tnohair have long 
engrossed the principal attention of the in- 
habitants of Angora ; and it used to form an 
important article of Venetian commerce. It is 
manufactured into camlets knd other expensive 
stuffis. Hitherto but little has been imported 
into Engltind. 

Motaanzmedaisism. One of the most 
celebrated systems of religion in the world ; so 
called from Mohammed, its author tind founder, 
who was born at Mecca, in Arabia, in May 
571. This founder of a new religion and of 
a political power, which even in his lifetime 
extended over his native country, and which 
■under his successors threatened to overrun 
the world, traced his genealogy in a direct 
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line througli eleyen descents from Koreisli, tlie ' 
founder of the powerful tribe that bore his 
name, and who again was afSrined to be in di- 
rect descentfromishmael, the son of Abraham. 
The future prophet sprang, therefore, from the 
noblest tribe of the Ishmaelitish Arabs ; and 
his grandfather was at the time of his bbth 
sovereign of Mecca, and guardian of the Caaba 
(which from time immemorial had been iden- 
tified in the minds of the Arabs with &ve^ 
sacred feeling) ; consequently, from the sanctity 
of his territory and his office, a prince of great 

g >wer and influence. But though descended 

om so powerful a family, Mohammed’s early 
life was spent in comparative dependence. He 
was a younger son of Ahd al MotaUeh; and 
having in his early infancy lost both his parents, 
his only inheritance was five camels and a 
female slave. On his paternal grandfather 
was devolved the guardianship of the future 
prophet ; but of this protector he was deprived 
by death when only eight years of age. In a 
dying charge Motalleb confided this tender 
plant of the ancient stock of the Koreish to 
the hands of Abu Taleb, his eldest son, and 
the successor of his authority, who amply re- 
deemed the trust reposed in him by contmuing 
thronghout life the steadfast friend of his ward 
amid all the difficulties and dangers to which 
the latter was exposed in the promulgation of 
his doctrines. His education, however, is said 
to have been extremely scanty ; and at the early 
age of thirteen, being intended for a commercial 
life, he accompanied his unde’s trading caravan 
into Syria. He after'vlP’ards entered into the 
seryice of Khadijah, a rich widow of Mecca, to 
whom his sldll in commerce or Hs other accom- 
plishments so far endeared him that at the end 
of three years she bestowed upon him her hand 
and fortune — an alliance wMch restored, him 
to the station of his family. At this period he 
was twenty-five, and his wife forty years of age. 
^ During the first thirteen years of his mar- 
riage little or nothing is known of his history; 
but at the end of that period he withdrew jbom 
society to a cave near Mecca, where he gave 
himself up to contemplation. In this retire- 
ment he gave out that for two years he was in 
daily communication with the Deity. 

In his fortieth year he assumed the pro- 
phetic office, and displayed his views and 
principles to his domestic cirde. His first con- 
vert was Khadijah, whom he always regarded 
with affection, and even reverence, and whom 
he placed, after her death, among ihe anlj four 
perfect women the world ever saw ; the other 
three being Miriam, the sister of Moses ; theTir- 
gin Mary; and Fatima, the youngest of his own 
daughters. The progress of the new sect was 
at first very slow. Three years were silently 
employed in the conversion of fourteen (some 
say nine) proselytes ; but in the fourth year he 
extended the theatee of his preaching, and pro- 
claimed his doctrines pubhcly to his fellow- 
citizens. The faith which, under the name of 
Islam (i. e. salvation), he preached, was com- 
pound^ substantially of two great principles, 


which, as G-ibbon says, involve an eternal truth 
and a necessary fiction ; namely, that ‘ there 
is only one God, and that Mohammed is His 
prophet.* He did not, however, aim so much at 
founding a new religion as reforming the old, as 
declared hy the former prophets, Adam, Noah, 
Abraham, Moses, and Christ, hy putting an end 
to those superstitions and idolatries by which the 
true faith had been corrupted. Being urged to 
confirm the reality of his divine mission by 
miracles, he declined the attempt, appealing 
to the internal evidence of his doctrines, and 
declaring that miracles would depreciate the 
merit of faith. The only miracle which he 
professed to have accomplished is a nocturnal 
journey from Mecca to Jerusalem, and thence 
through tho heavens, on an imaginary animal 
called Borak, i. e. lightning ; hut the words of 
the Kora7i are often regarded as figurative and 
allegorical. The citizens of Mecca listened to 
the exposition of his principles with patience 
till he attacked the idols of the Caaba. This, 
however, raised such a storm _^ainst him, par- 
ticularly on the part of the D^reishites, that, 
notwithstanding the protection of Abu Taleb, 
who, though not converted to Islamism, con- 
tinued the warm and steadfast protector of his 
nephew, many of his followers fied to other 
countries, phiefly to Ethiopia. This happened 
in the sixth year of his mission, and is called 
thej^r^^ Eegira^ or flight. 

In the tenthyear of his mission he lost both his 
wife Khadijah and his uncle Abu Taleb. The 
death of the latter being the severest blow that 
the new faith had yet sustained, this year is 
known in the Mohammedan annals as ‘the 
year of mourning.’ The death of Abu Taleb 
removed the only check to the virulent enmity 
of the Koreishites ; and a stranger having suc- 
ceeded to the sovereignty of Mecca, Mohammed 
(after a troubled residence of three years, 
marked, however, by the accession of many 
proselytes), on the invitation of a deputation 
from Medina, fled to that city ; and instantly, 
as if by magic, the proscribed and condemned 
exile became a powerful, and, as it soon ap- 
peared, an all but invincible monarch. This 
flight from Mecca to Medina [!E[egira] is the 
epoch from which the Mohammedans date 
their era. It occurred in the fifty-third year 
of Mohammed’s age, and the thirteenth of his 
mission, and coincides with July 16 a. d. 622. 

Hitherto Mohammed had used only per- 
suasion and argument in propagating his 
rrii^on. Throughout the eighty-five chap- 
ters of the Koran^ published at Mecca, he 
exhorts his followers to bear with meekness 
the injuries to which their principles might ex- 
pose them, declaring that he had no authority 
to compel anyone to embrace his creed. In 
the eighteen chapters published at Medina, on 
the contrary, he taught a very different doctrine, 
and announced that God had commanded him 
to extirpate idolatry by force of arms. The 
enjoyments of paradise were promised to ‘ those 
who fight for the cause of God, whether they be 
slain or not.’ (Sura. 11. 4. 9.) Nor were those 
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mere ^ords of course ; they were soon rednced | 
to practice. Mohammed, soon after his arrival 
in Medina, assumed the exercise both of the 
sacerdotal and regal office. The option of 
friendship, or submission, or battle, was pro- 
posed to the enemies of Islamism. His petty 
excursions for the defence or attack of a cara- 
van prepared his troops for the conquest of 
Arabia. But what established his power, and 
laid the foundation of future conquests, was 
the issue of the battle of Bedr, near Medina, 
fought in the second year of the Hegira, between 
the troops of Abu SopMan, the new sovereign 
of Mecca, and his own, in which the latter, 
though only a third of the number of the enemy, 
gained a complete victory, with the loss of only , 
forty men. From this period the progress of 
Mohammed, if not a complete triumph (for 
he sustained some defeats), affords an example 
of perhaps the most rapid success on record ; 
and after the lapse of six years, in the eighth 
Hegira, his victorious troops entered the city of 
Mecca—- an epoch from which may be dated the 
final establishment of the Mohammedan faith 
in Arabia. The few contests that followed 
were merely the last struggles of an expiring 
opposition, and were mostly terminated by 
Mohammed's generals ; while the prophet him- 
self was employed in destroying the idols en- 
shrined in the Caaba, and in consecrating the 
temple to the worship of the sole G-od. The 
year following is known in Mussulman history 
as the ‘ year of embassies ; ’ because missions 
were sent to the prophet from a majority of 
the Arabian tribes, giving in their adhesion to 
his creed, and recognising his authority, both 
sacred" and civil. 

But while his religion was thus triumphant, 
and was destined to spread still farther, the 
prophet’s own days were drawing to a close. 
About three years before his death his health 
had been declining, in consequence of poison 
administered to him by a J ewess of Chaibor, 
in order to test the validity of his divine 
knowledge. But his death was occasioned 
by a fever of foti^een days, on June 6, 632, 
in the 10th Hegira, in the sixty-third year 
of his age. His remains were buried in Medina, 
in the room in which he breathed his last; 
and though the house itself has long since 
disappeared, a simple unadorned monument 
marks the spot where his body reposes. The 
pilgrim, on his way to Mecca, increases the 
worth of his pilgnmage if he turn aside to 
visit also the city which contains the ashes of 
Mohammed. 

• During the life of Khadijah, Mohammed did 
not avail himself of the right of polygamy : after 
her death, however, the restraints which policy 
or affection had imposed on him were laid aside, 
and the utmost license marked his subsequent 
career. "While he limited the numher of wives 
to four in the case of others, he claimed an 
exemption to himself on divine authority ; and 
married no fewer than seventeen avoiding to 
some authorities, and nine according to others 
strangely enough, all widows except one — 


Ayesha, the daughter of Abu Beker. By 
Khadijah he had four sons, and as many 
daughters ; and by an Egyptian concubine a 
fifth son : but his sons all died in infancy ; and 
of ten daughters none survived him except 
Eatima, who was married to her cousin Ali. 
Kcom this marriage sprang an illustrious offi- 
spring ; the ancestors of the numerous existing 
scherifs, or sons of the prophet. 

The religion of Mohammed is contained in 
the Koran (i. e, book), the contents of which, 
according to Mohamm^an belief, are uncreated 
and eternal, subsisting in the essence of the 
Deity, and inscribed with a pen of light on 
the table of the everlasting decrees, and com- 
municated at different times by the angel 
Gabriel. Its author appeals to the beauty of 
its style as a proof of its inspiration. 

The object of Mohammed seems to ha'^e been 
to recal the inhabitants of the populous country 
of Arabia to a monotheistic worship, and to 
unite idolaters, Jews, and Christians in the same 
creed. He taught that the chain of inspiration 
was prolonged from Adam to the prommgation 
of the Koran ; that Christ did not die on the 
cross, but that a phantom, or a criminal, was 
substituted in His place, and that He was trans- 
lated to the seventh heaven ; that Christ re- 
joiced in the assurance of a future prophet more 
illustrious than Himself; and that the promise 
of the Paraclete^ or Holy Ghost, was prefigured 
in the name, and accomplished in the person, 
of Mohammed, the last and greatest of the 
prophets. He taught the existence of angels 
good and bad, and of the Devil or Eblia ; de- 
scribing the latter as having been expelled 
from heaven, without hope, of recovery, for re- 
fusing to pay homage to Adam at the divine 
command. As to the Christian Scriptures, he 
acknowledged the Pentateuch, the Psalms, and 
the Gospel. The doctrine of the resurrection 
and the day of judgment formed part of his 
faith. He taught that every man shall be 
judged according to his works; but that the 
believers in Islamism shall not be subjected 
(like the wicked idolaters or infidels) to end- 
less tortures, but that, after undergoing a 
purifying punishment, they shall be translated 
into the regions of bliss. He inculcated the 
absolute and unalterable predestination of all 
tHngs. He called prayer ‘the pillow of re- 
ligion,' and ‘the key of Paradise;’ and pre- 
scribed five different^ stated periods of prayer 
daily, accompanied with as many ablutions or 
purifications of the body. Dnring prayer he 
first insisted that the face shotild be turned to 
Jerusalem, in compliment to the Jews; but 
afterwards bestows that honour on Mecca. 
Abus, fasting, and pilgrimage to Mecca, aro 
the remaining duties of practical religion en- 
joined on all good Mussulmans. Of the last, 
the most holy was that of Bsmadan, instituted 
in honour of the month in which Gabriel ap- 
peared to Mm in Mecca. Friday was ordained 
as the Moslem sabbath, because on that day 
he made his flight to Medina. He continued 
the rite of dbccumcision in compliment to the 
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prejudices of Hs coimtiymen, condemned 
usury, and for'bade the drinidng of wine. 

The grossly sensual character of Moham- 
med’s paradise constitutes, perhaps, the great- 
est blemish in his religious system, and has 
exerted a debasing influence over all tbe coun- 
tries where it has acquired an ascendency. 

After his death the rival pretensions of Abu 
Belcer and Ali, the latter of whom called him- 
self ‘ the first believer,’ to succeed Mohammed 
in the empire he had founded, both gave a 
temporary check to the progress of the religion, 
and produced a schism which exists till the 
present day. [Sonnites ; Schiites. j 

Notwithstanding the high pretensions of his 
competitor, Abu Beker was elected to the office 
of supreme head of the Mussulman religion 
and power under the title of caliph, or khalif, 
i. e. successor of the j>rophet. Unaer his sway, 
and that of his two immediate successors, the 
most brilliant victories were achieved by the 
Arab arms. Indeed, by the 20th Hegira, or 
within ten years of the death of the prophet, 
Syria, Persia, and Egypt, being conquered, 
adopted the new faith. AH was chosen the 
fourth khalif, but achieved nothing very me- 
morable. At his death, which took place by 
the hands of an assassin, the throne was 
usurped by a son of Abu Sophian, whose 
descendants are called the Ommiad race of 
khalifs. They held the sovereignty for nearly 
100 years; during which time the whole of 
Africa was overrun, and so far colonised by 
tribes of Bedouins that it has since remained, 
in language, manners, and religion, an Arab 
country. The Islam faith spread nearly as 
rapidly in the East ; at least within eighty years 
from Mohammed’s death it embraced all the 
countries between the Indus and the Atlantic, 
and from the Indian Ocean to the steppes of 
Central Asia. It has since penetrated even 
into China, and found its way into many of the 
islands in the Indian Archipelago. Spain was 
taken in 711. The Arabs were, for a short 
time, masters of the South of Pi’ance, but were 
fllnally driven across the Pyrenees in 732. The 
Ommiad khalifs were, in the 133rd Hegira 
750), superseded by the descendants of 
Abbas, one of the uncles of Mohammed. This 
last dynasty is known in history as that of the 
Abhasside khalifs. 

Meanwhile the seat of the khalifat was re- 
moved from Medina to Damascus, and latterly 
to Bagdad. Nor did tbe khalifat itself last 
long. It had been tottering for years; but 
it fell in the 656th Hegira (a. u. 1258); a 
Tartar army having taken Bagdad, and put 
an end to the nominal sacerdotal and regal 
power of the khalifs, the real power having, 
for a long time, resided in the 'Turkish 
sultans of Asia Minor. The title of khalif is 
now recognised as one of the attributes of 1h.e 
Turkish toan as successor of Mohammed, and 
of the sophi of Persia as successor of Ali ; but 
it no longer implies the discharge of any reli- 
gious functions. 

But neither the foreign conquests of tho 
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Mussulmans, nor the downfall of the khalifat, 
made any essential change in the political state 
of Arabia. The people adhere to Moham- 
medanism as the true faith, but otherwise are 
divided into petty tribes, and communities, as 
before the birth of the pretended prophet. Of, 
two attempts made in Arabia to reform 
the Moslem faith, all traces of the first (a. d. 

9), the object of which was to rescind the 
proMbition of wine, and to prevent the pil- 
grimages to the holy ashes, have disappeared. 
The other took place in more recent times ; 
namely, in the beginning of the last century. 
It was made by Abdul Wabeb, who proclaimed 
himself a prophet sent by God to reform the 
abuses which had been gradually engrafted on 
the religion of Mohammed. The cmef of the 
Wahabee doctrines, so called from their author, 
was, that God was to be worshipped in the 
strictest unity; and that no adoration should 
be paid to Mohammed, or any created being. 
[■Wahabeeism.] But while these doctrines 
were rapidly spreading, and while the cities of 
Mecca and Medina had fallen into the hands of 
the new sect, Mehemet Ali, in the name of the 
sultan, gave an effectual check (1813) to their 
farther progress, and restored the holy cities to 
the nominal authority of the Porte, ffince that 
time the Wahabee tenets have maintained^ or ^ 
even increased their influence, even in Nedjed, * 
the native province of the founder. (Abul- 
feda, in Vitd Mohammed ; D’Herbelot, Biblio- 
thegue Orient. ; Green’s Life of Mahomet ; the 
Travels of Niebuhr and others ; Ockley, Life 
of Mohammed, and History of the Saracens; 
Burckhardt’s .iiotes on Bedouins and Waha- 
dees; Bycaut’s Present State of the Ottoman 
Emmre; by Boulainvillier 

and Gagnier; Washington Irving, lAves of 
Mahomet and his Successors; Gibbon’s i?o- 
man Emj^re ch. 1. ; Milman, History of Latin 
Christianity b. iv. ; Neil’s Mohammm ; Spren- 
ger, Life of Mohammed ; Mill’s History of 
Mohammed ; Forster’s Mohammed Unveiled ; 
Muir’s life of Mahomed; Naticmal JRemew, 
July 1858, p. 137 ; Palgrave’s Journey through 
Central and Eastern Arabia; M‘Culloch’s 
Geographical Lictionary, art. ‘ Arabia.’ ) 

IMCobslte. A crystallised titaniferous iron 
from Dauphiny ; named after Professor Mohs, 
the crystallographer. 

llKoldore. A Portuguese gold coin, in value 
27^. sterling. 

Xttoira (Gr. a share). In Greek Mythology, 
the deity who assi^i# to every man his lot. 
[Fates.] The mention of Mmrss ip the plural 
occurs only once in the Homeric poems (II. xxiv. 
29), which speak of Moira generally as spinning, 
but assign to her no other attributes to distin- 
guish her from Aisa ; they farther describe her 
not as an inflexible destiny, but as strictly under 
the control of Zeus, and influenced to a certain 
degree by the free will of men. In Idle Hesiodic 
Theogony, the Moerse have grown into three 
persons (Clotho, the spinner, Xtachesis, the dis- 
penser, and Atropos, the inexorable), who are 
described as the daughters of Night. According 
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to la ter poets, Zeus and all the gods arc obliged i 
to submit to their irresistible power. * 

mCotree MCetallique (Fr.). Called in this 
country cr^$taUi&ed thi'^laU. It presents a 
variegated and flowered appearance, produced 
upon the surface of tin-plate by applying 
to it in a heated state some dilute hydro- 
chloric acid for a few seconds, then washing 
it with water, drying, and coating it with 
lacquer. The figures are more or less beauti- 
ful and diversified, according to the degree 
of heat and relative dilution of the acid. &is 
mode of ornamenting tin-plate is much less in 
vogue now than it was some years ago. 

IMColars (Lat. molares, grinders). Teeth 
generally having a flattened triturating surface, 
and situated behind the incisors, and laniaries, 
when these are also present. In some Mammals, 
as the Capo ant-eater, all the teeth are molars. 
They are generally of two kinds ; viz. those | 
which are liable to be displaced and succeeded 
by others in the vertical direction j and those 
which are succeeded, and sometimes, as in the 
elephant and kangaroo, displaced by others 
developed at the back of the mouth, and ad- 
vancing forwards horizontally: the first are 
termed premolars or false molars, the second 
true molars. 

Mtolasse. The Swiss name for an extensive 
middle tertiary or miocene deposit widely spread 
in Central Europe. It is partly marine, partly 
fresh-water, and often contains lignite and 
land vegetation, especially of palm-trees. The 
molasse is so called as being generally a loose 
sand, but it varies much in texture and ap- 
pearance, and not less so in its component parts. 

Molasses (Port, melasses). A brown viscid 
uncrystallisable sugar. [Sugab.] It is some- 
times used in England in preparing the coarser 
sort of preserves, and on the Continent exten- 
sively in the manufacture of tobacco. It has a 
burnt but not a disagreeable taste. 

Moldavite. Obsidian of a very dark green 
colour, from Moldanstein in Bavaria. 

Mole (Dutch mol, Ger. maulwurf ). A spe- 
cies of the genua Taxpa [which see], common 
in this country and other parts of Europe. 
This quadruped exhibits in perfection that 
modification of structure by which tho Mam- 
miferotis animal is adapted to a subterranean 
life. Its head is long, conical, and tapering to 
the snout, which is strengthened by a bone, 
and ‘by strong ^istles worked by j^werful 
muscles. The body is almost cylindrical, 
thickest behind the head, and gradually di- 
minishing to the tail. There is no outward 
indication of a neck, that part being enlai^ed 
to the size of the diest by the massive musdes 
which act upon the head and fore-legs. These, 
which are the principal instruments by which 
the mole excavates its long and intricate bur- 
rows, are the shortest, broadest, and strongest, 
in proportion to the size of the animal, which 
are to bo met with in the Mammiferous class. 
The rapidity with which the mole can make its 
way through a favourable soil is such, that it 
may bo said to swim in the earth ; and, since 
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it must displace mutter so much denser than 
water, so do its fore-limbs display a mechaiiiaiii 
correspondingly superior in strength to tho 
analogous extromifies or pectoral fins of the 
dolphin. Tho focMl of tho mole consists of 
worms and insects : its voracity is grout, anfl 
it soon perishes if food be scarce or wanting. 
Tho ardour of tho sexual apptjtite is not less 
intense and characteristic of this curious qua- 
druped. Tho sense of sight is very feeble, tho 
eyes being minute and rudimontal; but tho 
other favCulties of smell and hearing, as being 
more serviceable in its dark retreat, are ex- 
tremely acute. 

The female prepares a nest of dry herbage, 
roots, and leaves, in a chamber commonly 
formed by excavating and enlarging tho point 
of intersection of three or four passages, Tho 
young are brought forth, to tho number of four 
or five, in April, and sometimes later. 

•The farmer views the operations of the mole 
as destructive to his crops by exposing and 
destroying their roots, or by overthrowing the 
plants in tho construction of the mole-hills; 
his burrows, moreover, become the haunts and 
hiding-places of the field-mouse and other 
noxious animals. The mole is also accused of 
carrying off quantities of young com to form 
its nest. Hence, every means are devised to 
capture and destroy it, and men gain a liveli- 
hood exclusively % this occupation. Sonm 
naturalists, however, plead that the injury 
which it perpetrates is slight, and that it is 
more than counterbalanced by the benefit which 
it produces by turning u|) and lightening tho 
soil, and especially by its immense destruction 
of earth worms, and many other noxious 
animals which inhabit tbo superficial layer of 
the ground, and occasion great injury to tho 
roots of grass, com, and many other plants. 
The soundest practical conclusion lies probably 
in the moan of these opinions; and the en- 
lightened agriculturist, while he takes prompt 
measures to prevent the undue increase of the 
mole, would do well to reflect on the disadvan- 
tages which might follow its total extermination. 

Mona (Ger. mahl, Swed. mfil, a mark or 
sgot', hence perhaps the English form iron- 
nmld', Wedgwood). Different productions of 
and excretions from the uterus are so called by 
medical writers. Small soft excrescences of 
the cuticle are also termed mcAes. 

Mole (Lat. moles, a mass\ In Engineering, 
a massive work formed of stones plac^ 
in the sea by means of coffer-dams, extended 
either in a right line or an are of a circle 
before a port, which it serves to close, and to 
defend the vessels in it from the impetuosity 
of the waves, &;c. It is sometimes used sy- 
nonymously with harbour, 

Moleonle (Lat. molecula, dim. of moles, a 
mass). This term is firequently misused as 
synonymous with atom. In its strictly che- 
mical sense, however, it means the smallest 
quantity of sn element or of a compound 
that can exist in the free state. Tliis quantity 
is, in the case of compounds, sometimes a 
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single atom; thiis ammonia (N Hg) is toth. a' mljr. There is almys a heart for the sys- 
molecule and an atom. But the molecule of .emic circulation, and it mostly consists of one 
most, probably of all, elements consists of -entride and one auricle. Some of the molluscs 
two atoms; and this is also generally the ireathe air, but the greater part respire tiirough 
case with so-called compound radicals, which he medium of salt or fresh water. The blood 
play the part of elements ; thus the molecule >f the moUuscs is white or bluish. In one 
of hydroxyl (O 4 Hg) consists of two atoms of ilass only is there a rudiment of an internal 
Ogi The molecule of ethyl is also double, ikeleton giving attachment to a part of the 
j O 4 Hg muscular system; in the rest it is absent, and 

\ O 4 Hg. the musdes are attached to various points of 

aWolinlsm. In Roman Catholic Theology, he skin. Their contractions produce inflexions 
a system of opinions on the subjects of grace and extensions of their different parts, and, 
and predestination somewhat resembling those alternating with relaxations, enable the spedes 
of the Arioinian party among Protestants, to creep, climb, swim, burrow, and seize upon 
It derived its name from the Jesuit Louis various objects, as the form of these parts 
Molina, professor of theology in the university may permit ; but as the locomotive organs are 
of Evora in .Portugal, who laid down a series not supported by articulated and solid levers, 
of propositions on these debated questions in the moUuscs cannot leap or advance rapidly 
his work entitled arhitni ovm gratm on dry land. Many of the aquatic species are 
konis^ ^' 0 ., Concordia^ which appeared in 1588. encumbered with a heavy shell. Nearly all 
He was attacked by the Dominicans on tiie the molluscs have an extensive fold of the skin 
chaise of having advocated in it Pelagian or reflected ovot their body, which it covers like 
semi-Pelagiau sentiments, and accused before a mantle ; it is sometimes produced into a 
the Inquisition : he appealed to Rome, and the breathing-pipe, or extended and divided in the 
cause was debated for twenty years in the form of fins. When the mantle is simply 
congregations, and left at last undecided by a membranous or fleshy, or when a horny or 
decree of Paul V. in 1687. Since that period testaceous rudiment of a shell is developed, but 
MoHnism has been taught as an opinion which remains concealed in the substance of the 
believers are free to embrace in Roman Ca- mantle, the mollusc is said to be naked. When 
tholic schools, and general^ supported by the the shell is so much enlarged that the con- 
Jesuit and attacked by the Jansenist party. It tracted animal finds shelter beneath or within 
must not be confounded with Molinosism — & it^ the species is said to be testaceoiTS. [CoN- 
name wbich tbe doctrine of the Q,uietists has choloov.] The masticator;^ or oral organs 
received feom the work of a Spanish enthusias present all the various mo<RflcationB for pre- 
(Molinos) on Mystical Life, condemned in datory, omnivorous, or herbivorous habits ; and 
1687 by Innocent XI, The Prench Quietists the stomach may be simple, multiple, or corn- 
professed to abjure and oppose the errors plicated with a peculiar armature. 

Molinos. (Mosheim, 17th Cent 14, 2. part i. Some of the molluscs are unisexual, others 
[Quiktists.] androgynous, a few dioecious. With few ex- 

aMEollslte. A mineralogical synonym o captions, their habits and economy present 
the crystallised titaniferous iron of Dauphiny. comparatively little variety or interest, and 
IkCollab. The title of the higher orde they are only preserved by their fecundity and 
of judges in the Turkish empire. After th) vital tenacity. [Maxacologt.] 
three first magistrates of the empire (the tw* SMColoclx. The naTne of the chief god of the 
cadi leskers of Roumi and Anatolia, and thi Phoenicians, frequently mentioned in Smpture 
istambol-cadissy or chief ordinary judge of th< as the god of the Ammonites. Human sacri- 
capital) follow fourteen mollahs, who presid flees were offered at the shrine of this divinity; 
over the fourteen principal seats of justice ii and it was chiefly in the valley of Hinnom, to 
the empire ; among these, the mollahs of Mecesa the east of Jerusalem, that this brutal idolatry 
and Medina have the highest rank. The plao was perpetrated. The Topheth (for it is always 
of moUah, like all others in the Turkish empire mentioned with the article) was a place in the 
is held only at the will of the sovereign, anc east end of this valley, where the children were 
is now granted annually (IJ’Ohsson, Tableai> first killed, and then thrown into the abyss of 
de ^Empire Ottoman, vol. iv.) ; but displaced fire, under an image of Moloch. Solomon 
mollahs preserve their rank in the Ulema built a temple to Moloch upon the Mount 
above their successors. The Turkish moUa of Olives, and Ahaz, Manasseh, and other 
must not be confounded with the Tartar muUa. kings imitated his impiety by making their 
ncoUuscs or Mollusoa (Lat. from molli first-bom sons pass through the fire kindled 
soft). The name applied by Cuvier to th( in honour of this horrid king. At Carthage, 
great primaiy division of the animal kingdom during ihe invasion of Agathocles, either 200 
which includes all species having a gangliated or 500 children were offered in a single sacrifice 
nervous system, with the ganglions or medullar; to Moloch. (Gf'rote’s History of Greece, part ii. 
masses dispersed more or less irr^ilarly chapter xcvii.) The word moloch, signifying 
different parts of the body, which is soft ant king, occurs commonly in the composition of 
inarticulate, The pulmonary or branchial cir- Hebrewnames, as in Melehizedeck, Melcbishua, 
culation is separate and distinetj but is aidec. &c., and reappears in Milcom, and in Adramme- 
by tire direct propulsion of a heart in one class I lech, and Anammeleeh, the gods of Sepharvaim. 
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ThefrequeiKgroflniman sacrifices in Jerusalem! MComiers (from the Pr* momeric, Ajag. 
is proved by tlie incessant remonstrances of the mumm^y'). The name by which certain re- 
prophets, -who, upbraiding their countrymen ligionists of the so-called Evangelical party 
for the shedding of innocent blood, stigmatised have been designated in Switzerland, and some 
Jerusalem as a bloody city. [parts of Franco and Germany, since 1818. 

Molosstui (Gr. /loXoa-o-rfs). In Greek and i They appear originally to have resembled 
Latin poetry, a foot consisting of three long the Methodists of onr own country ; for» like 
syllables, as 2apinj5(«5*', regnabant. the latter, they at first embraced no tenets 

Bf olybdenite. Native sulphide of moly- distinct from those of the established church, 
bdenum. and were only distinguished from its members 

BKolybdemum (Gr. ix6\ofidos, lead). This by more frequent reli^pous exercises, Ent 
name was originally applied to the native sul- they did not long continue to harmonise with 
phide of molybdenum, which was considered | the preachers of the establishment. One of 
to he an ore of lead, but was afterwards | the most vehement of the party, in a pamphlet 
shown to contain a peculiar metal. Moly- i published in 1818, accused the latter of deny- 
bdenum is white, brittle, and very difficult of ing the divinity of our Saviour, an<l of a 
fusion. It forms two oxides and an acid (mo~ thorough backsliding from the doctrines of 
lybdie add). The compounds of the latter are Calvinism ; and the Geneva clergy {la vhilrable 
called molybdates. The molybdate of lead has cbmpagnie)^ having passed a resolution pro- 
been found native. hibiting any theories on the doctrinal points of 

BXolybdine. Native molybdic acid. religion from being propounded in the pulpit, 

XMComeut (Lat. momentum, from movore, and having^ eoimselled the clergy to avoid 
to move). Confusion rather than clearness disputed points as much as possible in their 
would be the result of an attempt to explain j discourses, the smouldering embers of their 
the various significations of this term as used | hostility burst into a flame. They now b^u 
by older writers on mechanics ; we shall, there- to attack the clergy in the pulpit and in 
fore, ^ve separately the more modern inter- pamphlets. But all their efforts to bring the 
pretations of the term in its various combina- latter into contempt were nnsuocessfnl : the 
lions. Genevese remained faithful to their pastors ; 

As applied to time, the term momeni is and in the year 1836 the Momiers possessed 
synonymous with instant, and denotes a brief onty about 200 adherents, 
hut iude^ite period. £a other parts of Switzerland, however, and 

BKomeut of a Couple. The product of more especially in the canton de Yaud, the zeal 
either of the two equal and opposite forces, of these sectaries was attended with more 
of which the couple consists, into the distance success. After a few years’ toleration of their 
between their lines of action. [Couple.] preaching and proselytising, during which it 
The moment of a force with respect to a was alleged theMomiers had caused the greatest 
point is the product of the force into the discord among the inhabitants of the canton, 
distance of the point from its line of action. the government at last saw the necessity of 
The moment of a force with respect to a plane interference ; and in the year 1824 promulgated 
is the product of the force into the distance of some vigorous ordinances to put them down, 
its point of application from that plane. These enactments, as might have been expected. 

The moment of a force vMh respect to aline failed of their effect. The enthTisiasm of the 
is found by first resolving the force into two Momiers was redoubled ; they were now sur- 
components, one pawdlel and the other perpen- rounded with the glory of martyrdom; and 
dicularto the line, and then taking^ the product many who before had viewed their zeal with 
of the latter component into its distance from indifference now i^jrmpathiscd in what they 
the line. could not but regard as an attack upon the 

iWComent of Xnertla. [Ieebtxa, Moment liberty of conscience. In consequence of the 
OP.] general disgust that ensued on their promul- 

XMEoxnent-axIa of a Couple. The finite gallon, these ordinances were at first graduaUy 
lino which represents, by its magnitude and relaxed, then suffered to lie dormant, and at 
direction, the moment and rotation-axis of a last repealed in 1831. Since that period the 
couple. [Couple.] number -of the Momiers has gradually dimi- 

BCoxueutal xsilipsold. [Ieertia, MoEcrnTT nished ; and in 1839 the, clergy of this canton 
op.] resolved by a lai^e majority to revert to the 

BSomental Plane. In Statics, the plane ancient system^ of the church. {Edinburgh 
of the couple which, together with a force of "Review, vol. xlii.) 

translation, is eqmvalent to a given system BKomus (Gr, pdayos, deridon). The god of 
of forces, is called the mommial plane of the raillery and ridicule, said by Hesiod to have 
point {moment-centre) in which it is inter- been ^e progeny of night, 
sected by the force. [Forcbs^ OoairostTioN BEouaobiiua, ManJk, BCouastersr (all 
AND Ebsolution OP.] • derived from the Gr. jn^vos!, alone). Words 

MComentom (Lat.). In Mechanics, denotes indicative of certain important features in eeele- 
the product of the mass of a body into the siasticalhisto^. The word monachus, or monk, 
v^omty with which it moves. It is also called properly signifies one who lives a solitary life, 
ihe quantity of motion. ana was appfiad in the first instance to the 
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many parsons wlio Tsegan in tlie second and 
third centuries to retire from the occupations 
of the •world, and devote themselves in the 
deserts of Egypt and Syria to a contemplative 
and religious life. It was not tiH the middle 
of the third century that the monkish system, 
properly so called, was established, by which 
many persons were congregated together, and 
bound by vows to the performance of various 
religious duties. These monks are distinguished 
by the appellation of Coenobites, or Associates, 
from the ascetics, anchorites, and hermits, 
who lived apart not from the world only, but 
from each other. The inmates of the primi- 
tive monasteries were hound by the profession 
of four objects : solitude, labour, fasting, and 
prayers. But although the objeets at which they 
aimed were theoretically the same, the history of 
monachism was very different in the East and 
the 'West, and exhibits commonly a succession 
of varying phases in each country where it took 
root. The great type of Western monachism is 
St. Bernard, that of the Eastern is St. Anthony ; 
but while the monacMsm of the latter differs 
little or perhaps not at all from that of the 
wildest Oriental faldr, the former guided the 
world to ■which professedly he did not belong, 
and wrote from his cell letters of counsel to 
the vicar of Christ, of rebuke to kings and 
statesmen, and of warning to the faithful 
and the unbelieving. The monachism of the 
East had its origin in that idea of Eitaijsm 
which underlies almost every form of Oriental 
philosophy. It sprang not from any abstract 
love of solitude, but from a belief in the absolute 
and hopeless corruption of matter, So far from 
holding with Christian theologians that material 
corruption was the effect of moral disobedience, 
the disciples of Anthony, like those of Buddha 
[Buddhism], looked upon matter as evil, not 
as having been defiled by a perverted use, but 
as being in itself the work of an evil god, the 
principle of defilement to everything associated 
■with it. The Nitrian anchorite fled &om society 
not so much because solitude was necessaiy, as 
because only in solitude he could preserve im- 
sullied the treasure of virginity, which seems 
almost the one idea infused “by Christianity 
into the monastic theory. But the western 
monks were the members of a society, the 
soldiers of an army which was to fight the 
battles of the King of kings ; and thus their 
most prominent characteristic, in contrast with 
the grovelling asceticism of the -East, is power. 
This power has been one of the greatest props, 
at one time it may T5e said to have been the 
only prop and safeguard of the Papacy. With 
the rise or degeneracy of the great orders rose 
or fell the dignity and power of the popes, who 
with a true instinct took into their special fa- 
vour the men whom they knew to he the chief 
bulwarks of their supremacy ; and in its turn 
the (diaraeter of the popes, or rather of their 
designs, and the condition of their spiritual em- 
pire, exercised a corresponding influence on 
the monastic orders, ‘while, then, the com- 
mon asceticism of the learned Benedictine and 
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of the hermit who gloried in his ignorance- 
connects the theory of Christian monachism 
in every shape with the remote philosophy of 
the East, the circumstances of European society 
soon turned into a different direction the fire 
which had been kindled by the eloq[uence of 
Athanasius. Prom him came the impulse 
which sent the descendants of the old Eabii 
and Claudii to a life of prayer and penitence 
at Bethlehem j but while Jerome drew his 
spiritual colony to Palestine, Ambrose and 
IJartin of Tours were infusing fresh life into 
the monastidsm of the West. The wildest 
recesses of Caul were peopled by fervent 
hermits, who only thought the fare too soft 
which kept in life the eremites of Egypt. The 
philosophy of Cassianus drew down suspicion 
on the convent of St. Victor at Marseilles; 
while on the heights of Jura Lupieinus rebelled 
against the light austerities of his brother 
Itomaiius. ‘Into one cauldron he threw a meal 
of fish and vegetables which the monks were 
preparing separately with some neatness and 
care: and twelve of the brethren left the 
convent in indignation. “Better were it for 
thee not to have come here/' said Eomanus, 
“than thus to drive away our monks.” “It 
matters not,” was his reply ; “ it is the chaff 
separating itself from the wheat : Cod has no 
portion in them.” ’ 

Thus far the growth of Western monachism 
was rapid hut irregular. The abbeys were 
isolated tmits with no common centre of action ; 
and if the monks were to carry the world 
through the dissolution of the old society, it 
could only be done by their assuming the com- 
pact organisation of an army. The crisis was 
momentous ; and it produced St Benedict In 
his wild Kursian retreat he framed a rule for the, 
disciples who thronged to him; and that rule 
made the act of profession the last exercise 
of a personal will permitted to the monk, while 
the perpetuity of the organisation was secured 
by an absolute and irrevocable renunciation of 
all property. This form of organisation attracted 
into the monastic amw the first monk who 
sat on the throne of St. Peter. Thus disciplined, 
Gregory the Great was enabled practically to 
seize the prerogatives of the Western emperors, 
while Maurus issued from Monte Cassino to 
carry the Benedictine rule into the North. In 
Caul the abbeys of Marmoutier and Condat, 
and the names of German and Gregory of 
Tours, of Gall and Oolumha, attest ■tiie activity 
of the monastic principle in the age of Thierri 
and Brunehault, Ag^tilf, and Olotaire. 

But if the monks of the earlier centuries had 
vastly extended the sway of the papacy, mona- 
chism again came to the rescue when its vices 
seemed to be growing too heavy for the world 
to bear. The crusades against Albigensians 
and Waldensians, and the slaughter of Arnold 
of Brescia for denouncing the unblushing pro- 
fligacy of the time, would alone su:ffiice to 
show the gravity of the crisis. Men were, 
gradually becoming tired of the lavish use of 
fire and sword as the regular arguments to be 
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employed against heretics and nnlbelievcrs bj 
priests whoso lives were a disgrace to Christi- 
anity and humanity alike. In this hour of peril 
Dominie and Francis camo forth to fight with 
other weapons ; and the vow of absolute poverty 
was added to the vows enjoined by all existing 
monastic rules. [Orders, Mendiojint.] But 
if ^ the Mendicant order so established became 
mighty props of the papal empire, they also 
introduced new sources of weakness. Their 
very institution was a satire on the secular 
clergy, and even on the great monastic bodies. 
The jealousy of faction took the place of 
former unity ; and the celibate secular cleigy, 
the great army of HMobrand, found their 
loyalty cooling down, as they were confronted 
by these professors of a more austere and less 
worldly system. But the history of the old 
orders was in the issue repeated in that of the 
Mendicants. They had forsworn power: they 
grasped it with greater tenacity than any w-ho 
had gone before them. Spacious buildings 
Hheltered men who had sworn to live without 
house or home. They had abjured art and 
learning; and from their ranks came forth 
men famed tliroughout the world for their 
skill in the former and their attainments in 
the latter. Over the bones of Francis rose 
the diureh of Assisi, rich with gold, azure, 
and vermilion ; and men gazed with devotion 
on the angelic countenances and placid forms 
which looked down upon them from walls 
and tablets, or stood astonished at the science 
of Thomas Aquinas and Albert the Great. 

It is unnecessary to prolong the tale. It 
has become almost a truism to say that the 
church and the monastic orders alike exhibit ' 
periods of energy followed by ages of sloth, to 
be succeeded perhaps by an era of renovation. 
The story of these emnges is vividly related 
by Dean Milman {Latin Christianity) and 
M. de Montalembert {l£S Moines ^Oeddmt), 
{Edinburgh Bemeiaj Jan, 1858, p. 78 &e. and 
Oct. 1861, art. ‘Monks of theJWest.’) 

Monad (Gr. juaiwCs, a unit). In Meta- 
physics, this word has been used by Leibniz 
and his followers, partisans of what has been 
called the Monadic Theory, ‘ After studying,’ 
says Stewart, ‘ with all possible diligence, what 
Leibniz has said of his monads in different 
parts of Ms works, I find myself quite incom- 
petent to annex any precise idea to the word 
as he employed it.' He then quotes the follow- 
ing as ‘ some of his most intelligible attempts 
to explain Ms meaning:’ — ‘A simple sub- 
stance has no parts: a compound substance 
is an aggregate of simple substances, or of 
monads.' ‘ Monads, having no parts, are nei- 
ther extended, figured, nor divisible. They 
are the real atoms of natxrre; in other words, 
the elements of things.’ ‘Every monad is a 
living mirror, representing the universe, ac- 
cording to its particular point of view, and sub- 
ject to no regular laws, as the universe itself.* 
‘ Every monad with a particular body makes 
a living substance.’ {Ency. Brit Preliminary 
Dissertation.) The groundwork of the mo- 
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nadic theory is to bo found in the different 
philosophical systems of Zeno, Leucippus, 
Democritus, and Epicurus; but Leibniz was 
the first who reduced it to a system. 

Monadelplious (Gr. fdvos, and 
a brother). In Botany, a term applied to sta- 
mens the filaments of which are combined 
into a single mass, as in the Common Mallow. 
Monaddpida is tho name of one of the classes 
in the linnaean system. 

Monaadroua (Gr.j»<^)t/etv5pos). In Botany, 
a term applied to a flower having Imt one 
stamen. Monandria is tho name of the first 
doss in the Linnman system. 

3MConarolkiau8. In Ecclesiastical History, 
a name given to a theological party in the third 
century, which asserted one immutable primary 
pi'ineiple in the Godhead, and charged those 
who could not define tho subordination of tho 
Son to tho Father ns being ditheists or wor- 
shippers of two Gods. Their opponents ac- 
cused tliem. of believing that tho Father must 
have suffered on the cross, and hence branded 
them also with the name of Patripassiaus. 
(Milman’s Latin Christianity, book i. cli. i.) 

Monarchy (Gr. novapxio., the rule of me). 
The government of a single person. Monarch 
and monarch;;^ are equivalent in common speech 
to king and kingdom ; so that we often read qf 
tih© Spartan monarchs, &c., although the go- 
vernment of Sparta was under a double race of 
kings reigning at tho same time. Monarchies 
are usually said to bo of four kinds— 
limited, hereditary, and elective, which are self- 
explanatory terms. The only elective mon* 
archy in Europe was that of Poland. All ab- 
solute and limited monarchies have adopted 
the hereditary principle. [Liberty.] 

Monas (Gr.). A genus of extremely mi- 
nute polygastric Infusores. 

Monastery (Gr. yuavaffriipiov). The gene- 
ral name for religious houses appropriated to 
the reception and maintenance of monks and 
nuns, but especially of the former. For an 
account of the origin and object of monasteries, 
see Mokachism, and the authorities there re- 
ferred to; and for the habits, rules, and pecu- 
liarities of the different orders of monks and 
nuns, see the respective articles, but more 
especially Oeders, JReltgious. The English 
term monastery was variously rendered by tho 
(^eek fathers ; thiis we find it expressed not 
only by ftopoariipiov and but by cre/irdtor, 
a holy place, pulvSpa, an inclosuire, ^ppomar^puiVy 
a flojce of meditation, &c. The suppression of 
monasteries was one of the first consequences 
of the Keformation in all the cotratries that 
abandoned the Popish faith. But even in 
Homan Catholic states, with the exception of 
Italy, they have long been on the decline, 
although since the relaxation of the penal laws 
several monasteries and nunneries have been 
established in various parts of Great Britain. 
[MmsTBR.] 

Monauslte (Gr. /idmpa, X live alone). A 
native phosphate of cerium, lanthanum, and 
thorium, found near Slatoust in tho Urah 
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ACondLay. Tte second day of the -week is procured by deep mining. Sir K. MurcMson 
so called, and means, Htexally, the day of the has called attention to this physical relation of 
moon. Its equivalents in Drench and G-erman the prions metals, and noticed the language 
are respectively Lundi and Montag, signifying of Ihe book of Job as iUnstrating the different 
also day of the moon. . geolo^cal sources of gold^ and sUver with, exact 

XWCoxieta. In Latin Mythology, an epithet precision. ‘ Surely there is a vein for silver * — 
by ■which Juno was described as the protectress ‘ the earth hath dust of gold.’ (Job xxviii. 1-6.) 
of money. The name may perhaps belong to Hence while sudden accessions have been made 
the same root with Menebva.. from time to time to the quantity of gold in eir- 

XMConey (so called feom the temple of Jtmo culation and for employment in the arts, the 
Mmeta^ in which money was first coined at working of silver mines, and especially the 
Rome). In a previous article, OtmaBKCV, we extraction of this metal from argentiferous 
have called* attention to the causes which led galena, one of its most prolific sources, has 
all civtiised societies into the selection of certain been carried out simultaneously, and to such 
artides as media of exchange, or as represen- an extent, as rapidly to counterpoise any dis- 
tatives of value. These articles are not neees- turbanee of the mutual values of gold and silver, 
sarily metals, for salt, it is said, is used as a For although there is not and never can be any 
medium in Abyssinia ; dried cod in Newfound- precise ratio of intrinsic value possessed by each 
land ; and for ages a small univalve shell, under of the two precious metals, yet, in modem times 
the name of oowrie, has been employed as a at least, the margin of oscillation is so narrow, 
medium of exchange in the Indian peninsula, that •witix due precautions both may be us4d 
But where metals can be obtained in sufficient simultaneously as media of exchange, the one 
plenty for the purpose they have been invariably for large, the other for small values. The 
employed ; and among metals, gold, silver, and double or triple circulation of the metals gold 
copper have been almost universally selected, and silver, or gold, silver, and copper, may be 
the principal reason for the choice being, that effected by adopting the rule employed in this 
these articles are generally procurable in nearly country, of taking one among these metals, 
equal quantities at nearly equal cost, and there- either gold or stiver, as the commodity in 
fore present, at times not too remote, nearly which values are expressed and obligations 
equal intrinsic or market values ; the market created, and by bestowing on the other metals, 
value of a commodity, as measured hy itself when put into circulation, a larger value than 
only, being determined entirely by the cost of that which they naturally possess or could 
production. This rule applies in early metal- possess, and depriving them of what is teehni- 
lurgy to copper as well as to gold and silver: cally called the privilege of legal tender, that 
for of all metals, gold excepted, none is found is the being presented compulsorily in liquida- 
native so frequently as copper; and gold, though tion of a debt. 

a metal of very wide geological distribution. Besides the quality essential to the func- 
has not been found, or not been found in any tion of a means of exchange, that of its being 
quantity, in those countries which, like ancient produced in nearly equal quantities at nearly 
Rome and Sweden, originally adopted a cop- equal cost, the precious metals have other cha- 
per currency as the basis of their monetary raeteristics second in importance only to that 
system. which has been already named. They are 

So essential is the adoption of a currency, comparatively speaking indestructible, and 
and, when the choice is given, of a metallic therefore can be at once treasmed up for an 
currency, to commercial progress, that we may indefinite period, and hy transfer from hand 
lay it do'wn as a principle, that just as the to hand are capable of effecting an indefinite 
developement of language is essential to the number of exchanges. No perishable commo- 
intellectual growth of a people, so is a medium dity could form a monetary ■unit ; ■the aecept- 
of exchange essential to civilisation. In fact, ance of money being foimded on the condition 
no comm’onity has ever been capable of re- that the recipient can at a future period em- 
clamation, or of political existence by the ploy it for as many, or nearly as many, commo- 
side of other men, which fails to adopt, or dities as he could have obtained with it when 
is incapable of appropriating, a means of ex- he first accepted it in satisfaction of an obliga- 
change. There is, 'too, a pec’uliar fitness in tion. The fundamental characteristic of money 
the selection of gold and silver. In the first would be lost, if it were liable to spontaneous 
place, gold is generally discovered superficially alteration, -waste, or decomposition. Again, it 
in a metallic form, and aftw laborious search, mustbehomogeneous, or of equal value through- 
the^ area oyer which it is produced being out its whole substance. Next, it must be easily 
ordinarily limited to the detritus of primitive susceptible of di-vision and reunion. Precious 
rocks, or in smaller quantities in the substance stones might for certain purposes be made 
of the rocks themselves, from which it must media of exchange, possessing as they do high 
be extracted by great labour. No deep gold ■value in small compass, and therefore the cha- 
mines have, it appears, ever been found. On the raeteristic of easy transport from place to 
other hand, the geological area of silver is much place. But the mass of gold or silver may be 
•wider. It is less frequently found native, is com- divided into small portions, and so be made 
monly associated ■with ■the ores of other metals, available for small transactions ; and as these 
though generally reduced with ease, and is often portions may he readily reunited by fusion. 
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with no loss in the process beyond that involyed 
in the labour which had previously divided the 
mass or in^ot, the aggregate of small pieces 
is of no less and of no greater value than 
the original and undivided quantity. Now as 
many articles of value do not possess these I 
qualities at all, and as none possess them all, 
it is no wonder that, since a inediuiu of ex- j 
change in order to be perfect requires all these 
characteristics, all societies have, spontaneously 
and as if by instinct, adopted the precious 
metals as their money. 

It is generally taken for granted, that in 
early ages the practice of paying in money by 
weight is a proof that coins in the strict sense 
of metallic masses of certified weight and 
purity were imknown. It is difficult to see, i 
however, how mere masses of bullion could ' 
have answered the purpose of payment at all, | 
except as a kind of barter, of a more dijfficult 
and precarious character than barter in any 
other commodity. It cannot, indeed, be as- 
serted that coinage and a metallic ciuTcncy 
were contemporaneous ; but the mere practice 
of weighing money is no proof that a coinage 
did not exist, since the accepttiiiee of money 
by tale indicates not only confidence in the 
authority by which it was first issued, but 
trust in the integrity of the person from whose 
hands it is received ; and it is perfectly certain 
that the habit of weighing sums of coined money 
continued for ages after it is notorious that 
coined masses were issued. Nor is it remark- 
able that writers have assigned the invention 
of a coinage to certain definite persons, as to 
Pheidon in Argos, Darius in Persia, and the 
like. In ancient history, and, indeed, in 
modem history too, the disposition to identify 
a practice with a particular date and a parti- 
cular individual is so strong, that statements 
to such an efieet are readily made and as 
unhesitatingly accepted. Of one thing we may 
be quite sure, that the greater part of the 
advantages of a metallic currency, or money 
proper, are lost in the absence of a coinage, 
and that when the precious metals were finst 
adopted as a means of exchange no long time 
could have elapsed before the obvious and 
essential advantages of a coinage were recog- 
nised and adopted. It is probable that the 
use of the precious metals for purposes of ex- 
change had a beginning in historical times ; 
hut it is very improbable that the practice 
should have been adopted, and yet that for cen- 
turies nations should have been content with 
so rude a system of exchange as bartering 

S ’ities of commodities for rude ingots, anc 
to see the advantage of a coined cur- 
rency. Nor is the nesgative argument of the 
absence of early specimens of coins of any 
vital significance, unless we conclude that the 
habit of hoarding and hiding specie is of uni- 
versal force. 

A coined piece of money is a mass of metal 
issued by an authority wmch gives a practical 
uarantee of its weight and fineness. As we 
avG observed, the latter is of greater import- 
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; anee tluin the former, the practice of weiglung 
the precious metal, even when coined, having 
long survived after coinage had been familiar 
to society. But the security given in a coin, 
that the fineness of the metal is according to 
an intelligible standard, is so important, and 
the policy of keeping that standard unchanged 
of such paramount prudence, that, however 
much governments have tampred with the 
weight of the nominal quantity, they have 
seldom, unless thoroughly demoralise and 
desperate, ventured on altering or debasing the 
standard; and when they have done so, the 
result has been in the last degree ruinous. 
For although it may be true that after all 
a coin differs in name and designation only 
from a mass of bullion, and the barter of 
commodities for coins is ultimately only an 
act of simple exchange, yet the coin, if it bo 
issued by a sufficient authority, is effectutdly a 
1 manufactured commodity, the market value of 
! which for the time being is precisely known 
I and generally intelligible, and which owes the 
; readiness of its acceptance to the fact of its 
j being manufactured and appreciable by com- 
mon understanding. 

I Hence, in order to obviate the endless con- 
fusion and inconvenience that couUl not fail 
to arise if individuals were permitted to coin 
money, from the circulation of coins of all 
weights and degrees of purity, the government 
of every civilised country has generally prohi- 
bited the issue of coins by private parties, and 
has itself supplied those in circulation. In ac- 
cordance with the same policy'scvere penalties 
have been inflicted on the forgers of coin, or on 
those w'ho fabricate counterfeit coins, or coins 
of less w\eight than the standard, or made up 
in whole or in part of some baser or less 
valuable metal. It is found, however, that the 
improvement of the fabric of the coins, by the 
perfecting of the dies and otherwise, is a more 
effectual means than even the utmost severity 
of punishment for the prevention of forgery. 

Where the use of coins has once been adopted, 
all values in contracts and other engagements 
are rated or estimated in money ; and it is usual 
in almost all countries to enact that coins of 
the legal or standard weight and purity shall 
be tender^ and to declare that no legal 
proceedings of any kind shall be instituted on. 
aecoxmt of any debt or pecuniary obligation 
against any individual who has offered to li- 
quidate the same by payment of an equivalent 
amount of the recognised coin of the country. 
A pound troy, or 12 oz. of the metal of which 
English silver coins are made, contains XI oz, 
2 dwts. pure silver, and 18 dwts. alloy. This 
pound is coined into 66 shillings; so that 
each sliilling contains 81*09 gwins fine silver, 
and 87*43 grains standard silver; and the 
money pound, consisting of 20 shillings, con- 
tains 1618*59 grains pure silver, and 1748*6 
grains standard silver. From 1600 down to 
1816, the poxind weight of standard silver 
bullion was coined into 62 shillings. All tho 
English silver coins have boon coined out of 
0 0 



silver of 11 oz. 2 dwts. fine, from tlie Conquest andent pound, contains little more than a 
to This moment, except for the short period of seventy-fifth of the original quantity. It ap- 
sixteen years from the 34th Henry VIII. to pears that the degradation has been carried 
the 2nd Elizabeth. still further in some parts of the Contiuent. 

The fi.n6ness of gold is estimated by carat The separate coinage of Scotland ceased at the 
grains equivalent to 2^ dwts. troy ; gold of the Union ; that of Ireland, in which kingdom the 
highest degree of fineness, or pure, being said gold and silver coins were noimnaUy rated 
to be 24 carats fine. The purity of our present 8^ higher than their English equivalents, was 
gold coins is 11 parts fine gold or one part made identical with the currency of the United 
alloy. The sovereign, or twenty-shilling piece, Kingdom by the Act 8 Ceo. IV. c. 79. It is 
contains 113*001 grains fine gold, or 123*274 hardly necessary to say, that so barbarous a 
grains standard gold. The pound troy of system as that of a different currency in three 
standard gold is coined into 46 sovereigns and states forming for political purposes a single 

f ths of a sovereign, or into 461 14a. M. The community ought not to have been retained an 
ttt or standard price of gold is therefore said instant after the union was effected.- 
tobe46l 14s. 6d per pound troy, or Zl. 17a. lO^d. It is generally supposed, that the successive 
an ounce. The alloy m coins is reckoned of no degradations of the monetary unit were the 
value ; it is allowed in order to save the trouble expedients of bankrupt and dishonest go- 
and expense that would be incurred in refining vernments, who practised on the ignorance of 
the metals to their highest degree of purity, communities, by abstracting a portion of the 
and because when its quantity is small it renders customary quantity of silver from their new 
the coins harder, and less hable to be worn or issues, and were thus able by successive dimi- 
rubbed, Were the quantity of alloy consider- nutions to reduce the metallic value to one- 
able, it would lessen the splendour and ductility third of its original weight. But it may be 
of the metals, and would add too much to the doubted that the community was ever so 
weight of the coins. ^ ignorant as to be taken in by so transparent a 

The unit of money accounts in all countries fraud, or that any government was ever so 
seems to be arbitrary and artificial. In Greece, suicidal as to cripple its futxire resources for 
it was the drachma, a silver coin ; in Eome, the the sake of temporary and slight relief, 
as, a copper coin. No rational inteipretation In aU likelihood payments were made by 
has been given of this selection, and indeed the weight, the impress on the coin having no 
weight of the drachma of Greece varied in the further necessary significance than a pledge 
Done and Ionic races. The mina and talent, of the fineness of the standard. It is, indeed, 
moneys of account, appear to have been derived only on the presumption that accounts in 
. &om the Eastern world, specie were really kept by weight, that we can 

In WestemEurope, the pound, libra, a weight explain those facts of the fifteenth century 
apparently of Sicilian, origin, was almost uni- which caused so great a difficulty to Adam 
versally adapted, though the weights assigned Smith — ^the low price of com, the apparent 
to this quantity exhibit considerable variations, degradation of the currency by 26 per cent., 
It is hardly necessary to say that the pound and the high price of labour. Nor is it likely 
of silver was never coined in mass, but was that the p^liament which took so independent 
only, like the Greek talent and mina, a money a position in the fifteenth century, would have 
of account. been silent during these successive frauds, 

The English system attempted in some degree when it dwelt with so much freedom on acts of 
to unite the traditional pound with a natural the crown of far less importance ; nor that the 
system of weights. The _ pennyweight was crown, a large portion of whose revenues was 
defined by law to be 32 grains of wheat taken derived from fixed rents, fines, and reliefs, 
from the middle of the ear. Mr. Norris (PAil. should have met a temporary difficulty by a 
Trans. 1776) subjected this rude estimate to a permanent loss ; especially as the new issue 
practical test. He weighed 96 grains of wheat would, on the hypothesis of its circulating 
of the harvest of 1773, and found that 32 of at the same nominal value as the old, have 
them taken at random weighed 22*6 grains banished the ktter from sight, and have been 
troy, and 240 such pennyweights were equal necessarily received in payment of taxes. We 
to 6,400 grains troy, the weight of the may be quite certain, that there is nothing 
Saxon pound, which stood to the troy pound which is so rapidly, so clearly, and so effectually 
in the proportion of 540 to 676, and to the understood, as any fraudulent issue of a light 
avoirdupois pound in that of 64 to 70. The currency. 

troy pound was substituted for the Saxon The debasement of the currency, that is the 
pound by Henry VII. issue of base money, has been occasionally prac- 

The moneys of various European countries tised by governments. Its consequences are 
havebeendegradedatvarioua successive epochs, in the highest degree and immediately disas- 
The degradations of the English mint will be trous. Muchof the misery which befell Prance 
found in the table given below. The Scotch during the fourteenth century was ascribed to 
currency had fallen at the time of the Kestora- this pernicious practice, for at the time the 
tion to a thirty-sixth of its original value ; great peers of Prance possessed the right of 
the English to a third. The French, whose coining money, and both monarch and grandees 
franc or livre is the shrunken substitute of the debased the currency without scruple. In 
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England the worst effects followed from the 
adoption of this expedient by Henry the Eighth 
and the Protector Somerset. It is probable 
that no act of government in this country ever 
produced such wide-spread distress as the 
gigantic debasement committed by Henry the 
Eighth. It is certain that there was never 
in those evil times so gross a deed of mon- 
strous and insolent tyranny. The first sub- 
joined table will inform the reader of the 
extent to which the debasement was carried. 
This spurious money was called in by Elizabeth, 
was purchased compulsorily at even less than 
its intrinsic value, and fell little short in nomi- 
nal amoimt of three-quarters of a million. The 
modern system of English money dates from 
the restoration of the currency at the com- 
mencement of Elizabeth’s reign. 

When gold and silver are equally a legal ^ 
tender, i.e. when the proffer of either in liqtiida- 1 
tion of debts is a bar to action, it is necessary ■ 
that their mutual value should be fixed by 
government ; and payment in either should be 
determined by a fixed proportion. Attempts 
were made, though without success, to fix such 
a proportion from the earliest times in which 
gold has been coined in this country, though 
finally the regulations have been so far effec- 
tual as to induce the substitution of gold for 
silver as a l^al tender or as a standard of 
value. [CunaBNcy, Dousia-l 

In England the over-valued metal was gold, 
and apparently the proportion fixed became 
progressively more xmfavourable to silver. 
Hence the substitution of gold for silver in all 
large payments, and ultimately its sole recog- 
nition as a standard. 

In France the reverse error was committed. 
Silver was over-valued, and in consequence 
gold disappeared from circulation. But as the 
proportion established bylaw remainsunaltere^ 
and the option of payment in either metal is 
still left to the debtor, the large accessions of 
gold to the circulating medium % the discovery 
of mines in California and Australia have re- 
versed the phenomenon, and silver is rapidly 
disappearing from France. Considerable at- 
tention has been called to this fact by the 
publication of a treatise on the gold discoveries, 
from the pen of M. Michel Chevalier. This 
work was translated into English by the late 
Mr. Cohden. It appears, however, that, al- 
thongh the evils of a double currency exist and 
are very significant, the fears expressed by the 
author are exaggerated. It is almost impos- 
sible to decide on abstract grounds which of 
the two precious metals is the fittest for a 
standard of value. Neither seems to possess 
so marked an advantage over the other as to 
suggest the abandonment of that metal which 
has been hitherto habitually used. In this 
country it needs not to be observed that gold 
is the standard, silver beinp purposely over- 
valued by per cent, and Iwnited as a legal 
tender to amounts of forty shillings and under ; 
while copper is over-valued by 60 to 70 per 
cent, and similarly limited to payments of 
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twelve pence. These regulation.^ were esta- 
blished at the restoration of cash payments, 
66 Geo. III. c. 68. 

No seignorage or duty has been levied 
in this country on the legal standard, since 
the commencement of the seventeenth cen- 
tury. There is no necessary objection to 
a slight duty on coined money, the weight 
of the coin being reduced by the amount 
of ^ the duty. A coin is a manufactured 
article, manmactured indeed for ob-vious rea- 
sons by government, but, by reason of the 
labour employed upon it, a more valuable com- 
modity than an unstamped and micertified piece 
of bullion. Hence as a sovereign is of exactly 
the same value as its weight in gold of the 
same fineness, there is nothing to prevent tho 
melting of coin, for purposes of exportation, 
beyond the trouble of fusion. As, however, in 
effect, English sovereigns circulate in many 
parts of the Continent, and are even received as 
legal tender, it may be doubted whether the 
melting of English gold coins is carried on to 
any notable extent. A seignorage, however, is 
virtually levied on the silver and copper cur- 
rency, and amounts to so considerablo a sum 
as to defray tho ordinary expenses of the Mint. 
But a seignorage on gold coins is levied in 
France, and the weight of the napoleon is 
reduced ly an equal amount below its nominal 
value. BLence the French gold currency does 
not, like the English, answer all the purposes 
of bullion in a manufactured and certified 
form. 

Since tho reformation of the currency in 
1816, tho statutes prohibiting the export and 
import of gold and silver coins have been 
repealed, and transactions in tho currency of 
this and other countries are not only permitted 
hut unregistered. Tho only possible incon- 
venience which might be supposed to ensue 
from the abolilion of these restiictions is con- 
tained in the supposed ignorance of the amount 
of specie imported into the country. But evem 
if knowledge on this sulriect were of any great 
importance, it is supplied indirectly by the fact, 
that owing to the perfection of our banking 
imstitutions, the greatest amount of all imported 
specie passes through the bank of England, 
and is % means of this institution distributed 
over the world. It is of great, indeed of vital 
importance, to tho monetaiy system of the 
country, that accurate knowledge should be 
possessed of the amount of specie held by 
the great centre of English commerce, the 
bank of England ; but unless the public were 
also acquainted with the amount of specie 
held by the general community, the mere 
facts of the import and exqjort of bullion 
could have little more than a sdentific or 
speculative value. It is enough to know tho 
causes which determine the influx and efflux 
of bullion. 

Notice has been already taken of the substi- 
tution of metallic currency or money proper 
under the head Cubuenct, to which the reader 
may ha referr^. Care, however, must be 
o o 2 
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taken to distinguish hank paper eonyerlible at 
the pleasure of the holder, from paper money in 
the sense of an inconvertihle paper issued at 
the pleasure of goyernment, and not exchanged 
at the pleasure of the holder into specie. The 
effects of the latter form, of paper substitute 
are analogous to those which ensue from an 
issue of a debased metallic currency ; with this 
difference, indeed, that miless the inconrertihle 
aper, so issued, descends, as it too frequently 
oes, to notes of low denomination, the parties 
who are made subject to the effect of such a 
imper are better able to imderstand the depre- 
ciation of the security, and to bear the loss. 
When, however, the metallic currency is de- 
based, the loss for the most part falls on those 
who live by wages, whose hard earnings are 
mulcted by a fraudulent issue, aud whose inex- 
perience is incompetent to de^ with the wrong 
committed. 

The second table annexed to this article 
contains an account of moneys actually coined 
and still current in Europe, aud in some 


places beyond its limits. Some change has 
been effected in certain German states, to be 
treated hereafter. Continental countries are 
rapidly approximating to the use of a common 
measure; for instance, in adopting the franc 
through Western Enrope, and the thaler over 
the eastern hank of the Bhinc. Such a ten- 
dency is not only natural, but highly desirable, 
for there can he no doubt that the operations 
of business would he exceedingly simplified, 
international communication would he made 
more complete, the maintenance of peace ia 
the world would gain additional strength, and 
the fluctuations in the rate of exchange he re- 
duced to the narrowest margin, if it could he 
possible to establish a uniform standard and 
a uniform currency. The barbarism, too, of a 
plurality of money measures in commrmities 
where commercial relations are daily becoming 
more intimate, is of comparatively modem 
origin, for some centuries ago the interpre- 
tation of rates of exchange was easy and 
obvious. 


I. English Coins. — Account of the JS/nglisTi Silver and Gold Coins; showing their Value, the 
Seignorage or JProJit upon the Coinage, and the Price of the Pound Troy of Standard Gold 
and Silver, from the Conquest to the Present Tkme. 
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Coins 

UuuieMts 
in pure 
Silver 

Austria : 

Bix dollar, or florin, Convention 
Copftsuck, or 20 kreutzer piece 
Halbe copf, or 10 kreutzer piece 

KTi, 

179*6 

69*4 

28*8 


Baden : 


KizdoUax 

Bavaria: 

Rlsdollar of 1800 (4 in propor- 


tion) 345-6 

CJopftsnck 59-4 

Brunswick : 

Bixdollar, Convention, . # 339-2 

HaJf-rixdoUar . . . 179-6 

Denmark : 

Eyksdaler .... 
Half-ryTcsdaler. . . . 194-3 

Mark, specie, or J ryksdalor . 64-4 

England : 

Crown {old) .... 429-7 

HaJf-orown .... 214-8 

Shilling 86-9 

Sixpence . . . , . . 43-9 

Crown {new) . , ' . . 403-6 

Half-crown . . . . 201*8 

Shilling’ 80-7 

40*3 

Eranob: 

Erauo . . • , • » 

Demi-franc .... 34-7 

Genoa : 

Scndo, of 8 lire . . . . 457*4 

Hajibubg : 

Bixdollar, spccio . . . 397-S 

Double mark, or S3 schilling 
piece (single in proportion) . 210*3 

Piece of 8 schillings . » 50*1 

Hanover ; 

Bixdollar, ConstiMion . . 400*3 

Florin, or piece of §, fine . 200*3 

ri65 


Value in 


Contents 1 
lit 1 litre 



Sterling 


Silver 1 

bulling 

«. 

d. 

Holland : 

Jif*' _ 

t. 

il. 

2 

1*07 

Florin or guilder (i in prop.) . 

140*8 

1 

8*40 

0 

8*2.0 

12 stiver piece .... 

92*4 

1 

0*00 

0 

4*01 

Florin of Batavia . 

141*6 

1 

7*77 



Lubeck : 




4 

2* 

Bixdollar, specie 

391*9 


6*7*2 



Mark ..... 

105*1 


2-67 



Lucca ; 




4 

0*25 

Scndo 

872*3 

4 

3-Sft 

0 

8*29 

Malta: 






Ounce of 30 tari of Emmanuel 




4 

2*16 

Pinto 

337*4 

3 11*11 

2 

1*07 

2 tari piece .... 

17*7 

0 

2*41 



Muan; 




4 

6*23 

Scudo of 6 lire (J in prop.> . 


8 

8-62 

2 

3*11 

Lira ...... 


0 

7-87 

0 

7*59 

Modena ; 






Scudo 

287*4 





Naples; 






Ducat new (4 in proportion) . 

'2Ur>'i 

3 

5-21 



Piece of 10 CfU'lini , 

295*1 

3 

ft-2() 

0 

6* 

KErraCERLANDS : 




4 

8*36 

Florin ..... 

148*4 

1 

8*72 

2 

4*18 

Half-florin (with divisions in 




0 11*27 

proportion) . . . ' . 

75* 

0 

10-46 

0 

6*63 

POIAND ; 




t 


Florin, or gulden ■ . 

84* 

0 11*72 

0 

9*69 

Portugal ; 




0 

4*84 

New oruhodo, 1809 . 

198*2 

2 

4-67 



Seis vintcHis, or piece of 120 




5 

3*87 

roes 

46*6 

0 

6-50 



Tesloon 

4*2-5 

0 

5'VtS 

4 

7*40 

. Trea \ interns, or piece of 60 j 

1 





rees, 1802 , . 

' 23*3 

0 

3-25 

2 

5*36 

HaK-testoon, 1802 . 

20*4 

0 

2*81 

0 


PonrruGUJBffiK ComNUKs: 






Piece of 8 maoutes, ol Portn- 




4 

7*89 ' 

gUGse Africa 

l."9*8 1 

1 

1 0-Sl 

2 

3*06 1 

Ditto of 4 ditto . . . 

78*1 1 

0 

10*90 



MONEY 



Content! 


Colni 

Contonts 


Ooloi 

Si^ 

Sterlus 

m pan 
Silva: 

Storlmg 

Pihtssia: 

Bixdollar, (kmeniian 

u- 

«. <1. 

4 2*13 

SWnXKBLAND 1 

Bcuof 4£caaikGn . 

^'6 

«. a. 

4 9*18 

Plorm,orpiaceof $ 

188‘4 

3 8*70 

TTraxar: 


0 9*46 

Bona; 



Piastre, 1818 .... 

67*7 

Sondo, or crown 

371*6 

4 3*87 

Tubcaxt: 



Ifezzo-soodo, or haU-ctown . 

186*7 

3 1*98 

Lira ...... 

63*4 

0 7*46 

Paolo 

87*3 

0 6*19 

XbnrsD Sxa.tbs: 



Bussu.: 



Dollar 

370*1 

4 3*68 

Bottble ..... 

312*1 

8 7*68 

’WZBXnUBEBG’ i 



Bouble of Alexander, 1805 

20 copedc piece, 1767 

5 copi^ ptooa .... 

278*1 

8 3*83 

Bixdollar, specie . . . 

559*1 

4 2*14 

62*6 

16*8 

0 8*74 

0 2*18 

Oopfteniolc .... 

Bast Indies: 

69*8 

0 8*86 

SAKonna: 



Bnpee sicca, coined by the 
East India Company at Cal- 



Soodo, or crown (i and } in 





prop.) 

324*7 

8 0*34 

cutta 

176*8 

3 0*54 

Bixoar: 



Calcutta, 1818 . 

176*9 

2 0*56 

Bixdollar, OmvenHon (i and i 



Bombay, new, ox Surat, 



in proportion) 

368*3 

4 2*01 

1818 .... 

164*7 

1 11*01 

Oxcilt: 



Companj^B rupee, 1836 

166* 

1 11* 

Scudo (i in proporfaion) . 

348*3 

4 0*63 

Panam, Oananore . . * 

82*9 

0 4*6 

Spaxx: 

Dollar, of late coinage . 
BaU-dollar, ditto . . . 

870*9 

4 8*79 

Bon^ay^oM . . . 

86* 

22*8 

0 4*88 

0 3*18 

186*4 

3 1*88 

Ditto, double 

39* 

0 6*44 

SWBDBX: 



Oulden (u thcDutch East 



..... 

888*6 

4 6*28 

Company, 1820 . 

148*4 

1 8*73 


Tor the changes introduced into the Oerznan 
Union, see Zolltseubut. 

The folloxTing tables of ancient mon^ are 
extracted from the essay of the Eev. Robert 


Hussey, M.A., sometime Professor of Eccle- 
siastical History in the University of Oxford, 
the latest and most accurate authority on the 
subject : — 


1. AtUo ^ndar^. 


Chaleos (of Copper) . 


3 

i 

Obolos 1*626 

4 ' 

2 

i 

Obolus 


8 

4 

2 

Obolue 

16 

8 

4 

2 

Diobol 

us « 


24 

12 

6 

3 

li 

Triobolus . . 

. . . . . . . 6 3 

na ...... . 98 

SI 

if. 

8 

4 

2 

IJ 

Tetrobolua 

3 

Ml 

12 

6 

3 

2 

1^ |Drach] 



12 

6“ 


S I 2 

Didrachiua ..... 173 


24 

12 

8 

6 ( 4 

2 

Tetradracbma ... 38 


600 

800 

200 

160 1 100 

60 

26 

Hma . . ,418 


8,600 

18,000 

12,000 

9,000 1 6,000 

8,000 

1,600 

60| Talent . . 243 16 


& 9, d, 







MONEYEKS 


MONOCHROME 


Deuadi 12i Half Aureus 8 lOJ 

25 Aureus . 17 8^ 

Mxlle Niuniai==Sestertiain 8 17 1 

V. Eormn Money after Augustus. 

8. a. q. 


lij Quadrans 
Hi Triens 


IV. Sillier. 1 MConlllfomi (Lat. monile, a ‘iiteldaov'), A 

Jl' Botanical term : it is applied to the pod of the 
^ JScdysarum moniliferumy from its ueckiiice-liko 

Sembella 1'0G25 appearance. 

aWoniindaceseCMomraia, one of the genera). 
An order of diclinous Exogens, of the Meni- 
Sosteartius 2 *5 spermal alliance, consisting of aromatic tre(*s 

..V , . . . shruhs, -with opposite leaves. They ar() 

Quinanus . 4 *1 foimd mostly in the forests of South America, 

2 Icenarius 8 *2 The order is distinguished hy its perigynous 

stamens, its pendulous seeds, and its snmll 
„ ,, embryo on the outside of copious fleshy 

Sold. albumen. 

DeuMUiai Hall Atom ^ *8 IM j Monia, a botanist of 

25 Aureus . 17 a| flladeira). A suharboreseent genus of JjintnUi- 

Mille Nuiniai=Sestertiain 8 17 1 /Ircg found on the island of Dcserta Ci-rande, 

I one of the Madeira group, where it is culled 
V. Eormn Money after Augustus. the Carrot-tree. It has a crooked woody stem, 

8. a. q. one to four feet high, gouty at the base, ter- 
‘3125 minating in a tuft of decompound broadly 
ij! Quadrans *40875 triangular fern-like leaves one to throe feet 

1 long, and small white flowers disposed in 

iii Triens *625 compound many-rayed umbels. The orehil- 

li' Semissis ‘S375 ^therers and fishermen, who resort to the 

island, eat the roots when prevented by weatlicr 
•A-s • • • • • 1*875 from getting better food. These roots have 

Dupondius . curved hom-like divisions, bkek outside, 

farinaceous and white within, and much more 
Sestertius 1 3*5 fibrous than those of a carrot. 

82 24 l2|QntoarlM . 3 -3 JW«.iace:n>ot. A name given to the TOody 

L_L_ pencarp of Lecythts oltana. 

48 I 32 16 14 12 1 Dcnarh:s 7 *2 ZMConkshood. The Acoiiitum NapeUus of 

Atom= 25 Denarii 15 ■ boosts. [Acojotr] 

Mille Hurnmi*^? 16«. Zd. Ittoaocarpous (Gr. liovos^ single ; Kafmosy 

fruit). In Botany, a term invented by Do 
VI. Hebrew Mjney. designate vrhat gardens mU 

^ &8. d. q. 3.nnual plants, and a few others which, hko 

erali * i 2*27 the American aloe, although they may live for 

many years, yet perish as soon as they have 
once b^me^t. ^ 

Beka 1 3 2-72 IdTonocblamydeous (Gr. fx6vos ; 

a cloak). In Botany, applied to those plants 
“I 2 ii-M Urhieh have but one aorfl^envelope. 

1,200| 240] 120 Maneh . 7 16 10 *8 | IWonocliora (Gr. ftovSxopSor, with one 

l“i string). In Music, an instrument consisting 

0.000|12,000 6,000 8,000 stri^ Stretched between two, 

-'orTslsnt 306 3 10 ^ ^8 ^ graduated rule, for tho 

Of tlie^oneyni^toied in the Gospels purj^ose of measuring the variety and pro- 

2 :UpteSL Quadras, or fartMng«o '488 portion of musical sounds. The monoehord is 

called the harmonical cation) or the canonical 
IMEoneyersy Company of. Certain ofiSleei^ rule. 



li' Semissis 

•0375 


As . . . . 

. 1*875 


Dupondius . 


24 10 

Sestertius 

13*5 

32 

24 j2 iQuinarius 

. 3 *3 


48 132 16 k 12 1 Denarius 7 *2 


Aureu5s=25 Denarii 
Mille Hummi=^7 16«. 3tb 

15 ' 

GeraTi 

VI. Hebrew Money. 

£ 5 . d. q. 1 
1 2*27 

Heta 

7 3-30 


Beka 

1 3 2-72 

20| 

Shekel 

2 7 1*49 

1,200| 

240| 120 Moneh 

7 16 10 *8 

60,000112,000 6,000 8,000 6o| Kikkar, 

'oiTaleat 306 5 10 

Of tke money menMoned in the Gospels 
Lepton or Mite . 

2 Leptasl Qaadraus, or farthing 

«0'244 

=0*488 


of the Mint were thus designated, under whose 
superintendence and responsibility the various 
moneys of the realm were manufactured. In 
the year 1837 the government contracts with 
tJiis company ceased, and their duties were 
transfeped to other ojB&cers under the more 
immediate j^ointment of the IMaster of the 
Mint. The details of these changes, and of the 
duties of the moneyers as contractors for tho 
manufacture of the money of the realm, will 
be found in the Parliamentary Reports rela- 
ting to the Mint, published in 1837. [Mint.] 
Mongolfier Balloon. A balloon filled 
with atmospheric air considerably dilated 
by heat, so called from its inventor. A fire- 
balloon. 


IMConooliroiziatlc XAmp. ‘When a solution 
of common salt is added to spirit of wine, tho 
mixture burns with a flame in which yellow 
predominates almost to tho exelusipn of tho 
other coloured rays ; the conseguenco is, that 
objects viewed by this light are all either 
yellow or black, and deficient in the tints 
which they exhibit 'irhen seen by solar light, 
or by that of our ordinary combustibles. (Sir 
David Brewster, Family Library) on * Natural 
Ma^c,’) 

AKonooltironio (Gr. tiov6xp<^ffos, of one 
colour). A painting executed in a single colour, 
but relieved by light and shade. A drawing 
in chiaro-senro is a monochrome, whether in 
black and white or in any colour and white. 
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MONOCOTYLEDONS 
Many of the ancient painters \rere inono- 
chromists, as for instance Zeuxis ; the skia** 
gram or silhouette is not a monochrome, though 
executed in a single colour. [Painting.] 

IMCoxiocotyledons (Gr. fdvos, and kotv- 
a cavity). A class of plants having but 
one cotyledon or seed-lobe in the embryo. 
They are now more generally called Endogens 
[which see], 

SMConodelpliS (Gr. fiSvos, and a 

tooTJib). A name given by De Blainville to 
the first sub-class in his binary division of 
Mammalia, comprehending those which have 
no supplementary external pouch or marsu- 
pium, hut which bring forth the young in a 
state sufficiently mature not to require such 
additional protection. It is antithetical to 
Didelphs. 

IMCoxiodon (Gr. fiovSSovs, one-toothed). The 
generic name of the narwhal, signifymg its 
supposed peculiarity of having but one tooth, 
which pnqects like a horn from the fore- 
part of the head ; a second tooth, however, is 
always to be found concealed in the adjoining 
jaw, where it remains in a mdimental state. 
In the female both tusks are mdimental. 

nconody (Gr. fiovtaSla, a solo). A species 
of poem of a mournful character, in which a 
single mourner is supposed to bewail himself: 
thus distinguished from those pastoral elegies 
(like the La^phnis of Virgil) which are in the 
form of dialogues. 

idlonoBcla (Gr. ii6vos ; oTkos, a home). In 
Botany, the twenty-first class in the system of 
Linnaeus, comprising the Androgynous plants, 
or those whose stmeture is both male and 
female. Thus monceezow means having both 
male and female flowers on the same plant, 
hut separate. 

IVCono genesis (Gr. ju6yos; y€y€<riy, birth). 
Professor ran Beneden understands this term 
as applied to the direct developement e. g..of 
an Entozoon from a parent resembling itself. 
Prof. A. Thomson uses it as applied to descent of 
an indmdual from one parent form, containing 
both the sporm cell and germ cell, or male and 
female parent principles. 

IMConogram (Gr. iu(fyos, and ypdfAfia, letter, 
or writing). An abbreviation of a name by 
means of a cipher composed of two or more 
letters intertwined with each other. Mono- 
^ms were used on coins in very ancient 
times, being found on Greek medals of the 
age of Philip and Alexander of Macedon. The 
Greek monogram of the name of Christ, which 
resembles P placed perpendicularly in the 

middle of an X, thus is found on coins of the 
age of Constantine. By far the greater number 
of the ancient monograms are stiUunintelli^ble. 
Among others whose researches on the ancient 
monograms may be consulted with advantage 
are : Montfaueon, Palceograjphia Grraca ; Eroe- 
lich, Annal. Beg. Sgr. ; Combe, Museum Kun- 
terianum) Torremuzza, Description des Mon- 
naies de Bmle\ Pellerin, Becu&il des Vilies 
des Peuples, et des Bois; Mionnet, Timid d 
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MONOLITH 

la Numismatigue. Monograms are frequently 
found on coins and maps of the middle ages ; 
and they are also to he met with as a substitute 
for the signature of the princes of that period. 
This class of monograms is of great importance, 
and their investigation constitutes a distinct 
and peculiar branch of diplomatics. In later 
times monograms were frequently employed by 
printers and engravers to record their names 
at the end or on the title-page of a book, or in 
some portion of an engraving. The Abb4 de 
Marolles, in 1667, was the first who directed 
attention to this branch of the subject; and 
to him succeeded Plorent Lecomte {^Cabinet 
des Singularity d) Architecture, ^o.); Orlandi 
(Abecedario Pittorico) ; Pr. Chriit (An 0 eige imd 
Amlegung der Monogrammatimi) ; De Virloy 
(Diciionnaire d Architecture) ; and Bartsch 
(Peintregravezer, a work of great accuracy and 
research). But the most complete and accurate 
information on this class of monograms is to 
be found in the editio optima of Brulliot 
(Dictionnaire des MonogrwmMes, ^e., avee les- 
quels les Pdntres, ^"C., oni designd Imrs Noms, 
2 tom. 4to. Munich 1882 ; a work founded on 
the principle of considering first letter of 
the monogram as the key to its explanation). 

ZMConograpb (Gr. ixdvos, and ypd^ea, I 
write). A treatise or memoir on a single 
subject, as, for example, the greater part of 
the memoirs which are read before learned 
societies. 

Monogy-ziia (Gr, p-hvos, and yvvfi, a female). 
In Botany, the name given by linnseus m his 
system to the first order or subdivision in each 
of the first thirteen classes of plants, comprising 
such as have one pistil or stigma only in a 
flower. Thus monogynous means having but 
one style or stigma. 

Monoid (Gr. /xoroetB^y, of one form). A 
name given by Prof. Cayley (Proc. of British 
Association, 1862) to a surface which possesses 
a conical point of the highest (w— 1)*^ possible 
order. Such a surface is represented by the 
equation Q w = P, where P and Q, are homogene- 
ous functions of sc, y, z of the orders n and n—1 
respectively, and ei> = 0 is the equation of a 
plane. The origin is the conical point, or ver- 
tex. The cones P and Q, are called respectively 
the superior and inferior cones of the monoid. 
Such surfaces are of use in the investigation 
and representation of curves in space. The 
hyperboloid of one sheet is a familiar instance 
of a monoid. 

Monolitb (Gi*. fwv6\idos, of one stone). 
A term recently introduced into England, to 
signify a pillar consisting of a single stone. 
Herodotus speaks of a huge rock of this sort 
in front of a temple at Sais, which was scooped 
out, and contained an apartment eighteen 
cubits in length, twelve in breadth, and five in 
height. It was said to have been transported 
from the town of Elephantine by order of 
king Amasis, and to have occupied 3,000 men 
for three years in conveying it. Some remark- 
able monoliths have been found in Egypt ; of 
these the aodiac of Denderah, and the obelisk 
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of Luxor, botli of "wliicli have been removed 
to Paris, are well-knomi examples. 

Mouologrue (Gr. fidvos, and X&yos^ a dis- 
course).^ A speech uttered by one of the 
^amatis personae of a play vrhen alone, or, as 
it is vulgarly termed, speaking to himself. In 
the drama of ancient Greece soliloquies are 
rare ; for the passages at the commencement, 
or prologues of plays, where the first actor 
comes forward and explains his own character 
and something of the subject of the piece to 
the audience, can hardly be termed soliloquies. 
The speech of Ajax before his death, in the 
play of Sophocles, is a celebrated exception. 

JVConomanla (Or. idvos, and yuaivofiau, 1 
rage).^ Insanity upon one particular subject, 
the mind being in an apparently sound state in 
reference to other matters. 

SKonome or nEonoxnlal (Gr. pdtvos, and 
vSftos, a portion). In Algebra, an expression 
consisting^ of a single term. It may or may 
not contain more than one factor. Thus a, 
2ab, Zacsi^ are monomials. 

liconomeraxis (Gr. p6vos, and fJtrjpSs, a 
lind>). A section of Coleopterous insects, in- 
cluding those in which the tarsi were supposed 
to be formed of a single joint. 

nXonomyarles (to. pSvos, and ixv^v, mus- 
cle). Bivalves or conchifers, which have only 
one adductor muscle, and consequently but one 
muscular impression on each valve. 

Mononeurans (Gr. p.6vos, and v^vpov, 
nerve). A term applied by EudolpM to the 
series or primary division comprehending the 
animals 's^eh he believed to have only the 
ganglionic system of nerves, as the molluscs 
and insects, 

nXonopetalous (Gr. pdyos, and n-era^ov, a 
petal). In Botany, a term applied to a corolla 
the petals of which cohere by their contiguous 
margins, so as to form a tube. 

IKConopbyllous (Gr, p.ot'S^vWos, one- 
leaved). In Botany, a term applied to a 
calyx the sepals of which cohere by their 
contiguous edges into a kind of tube or cup. 
It also denotes anything which has only one 
leaf, 

itXouophyodonts (Gr. p.6vos ; I gene- 

rate; bdovs, tooth). In Zoology, those mammals 
which generate one set of teeth, as e.g. the 
sloths, armadDlos, orycteropus, ornithorhyn- 
chus, and the true cetacea ; all other mammals 
that have teeth generate two sets, called 
deciduous and permanent. 

nConophysiteS (Gr. pcyo^ucrTrai, fcom.^ 
pi.6voSi and piois, natisre). A name given in 
the fifth century to certain heretics who, in 
the language of the Athanasian creed, * Con- 
founded the suhstance,’ that is, the divine and 
human suhstance, which are united in Christ, 
but neither absorbed into the other. [In- 
cabnation; Eutychtaks ; Nbstobians.] 
AXoxiopleiirolirancliians (Gr. fiovbvT^ev- 
pos, with one side, and fipiyxta, ffilds). A name 
given by De Blainville to an order of his class 
Paracephalophora, comprehending those species 
which leave the branchiae more or less com- 
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pletely covered by a part of the mantle, and 
situated on the right side of the body. 

Monopoly (Or.px)VQn<a\la, from p6vos, alone, 
and irw\4u, I sell). In the history of English 
commerce, we shall find that the natural 
freedom of trade has been greatly interfered 
with by regulations which, originally enacted as 
measures of police, or for public defence, have 
been made, as a portion of the royal or par- 
liamentary prerogative, a source of income to 
the crown, or of pecuniary advantage to the 
favourites of a dominant party in the legislature. 
It is clear that there is a natural right to free 
exchange, and that any interference with the 
fimdamental privilege of individual action (that, 
namely, of disposing according to the best of 
a man’s discretion of his personal labour or 
its products) can be defended only on those 
grounds of publ.c policy which on any inter- 
pretation of the theory of government must 
override private interest orconvenience, in cases 
where the latter is wholly irreconcilable with 
the former. It is hardly necessary to observe, 
that such a clashing of interests is very rarely 
of other than obvious solution. 

In early times the police exercised over 
craftsmen and traders in towns, and by impli- 
cation over the apprenticeship of the former 
and the registration of the latter in a guild 
or fratemily, stood in the place of that modem 
, method of municipal government which is not 
less effective than, the ancient regime, and far 
less obstructive in its incidence. The appren- 
ticeship of the artisan and the registration of 
the trader was a pledge of good conduct, and as 
the privilege in either case was to some extent 
a reversal of the feudal system of dependence, 
the aid of the crown was invoked in order to 
create and confirm the privileges of the borough 
towns. As a natural consequence, the right 
of sole labour and sole sale, which the town, 
adiieved as a protection from feudal lords, and 
the crown sustained as a harrier against feudal 
insolence or independence, degenerated, when 
the motive for the institution was abolished, 
into a narrow monopoly on the one side, and a 
lucrative prerogative on the other. The first 
age of monopoly was the monopoly of chartered 
towns, and their analogues, the great privileged 
markets or fairs. 

This ancient prerogative of the erowii was 
after the Eeformation, when society was wholly 
revolutionised, exercised in favour of individuals, 
‘Towards the close of Elizabeth's reign, the grant 
of monopolies to private traders had become so 
general, and witbal so intolerable, as to provoke 
angry comments in the House of Commons, 
where in particular one of the members en- 
quired whether bread had not been made stib- 
ject to monopoly. These private monopolies 
were declared illegal at the condusion of the 
reign of James 1. But in the end the powers 
claimed by the crown were usurped by par- 
liament. 

Charters conferring special rights and sole 
privileges of trade on companies have their 
beginning at about the same date with private 
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monopolies, but after the Bevolutiou ttey -were est grounds of public policy; and that it is 
conferred in important cases very freely by par- equally certain, that the advantage given to par- 
liament. There -was indeed this defence for tieular interests is only apparent, and tends by 
the action of the legislature, that some of these a just lav^ of retribution to the ultimate injury 
corporations of traders, as, for instance, the of the favoured class, just as it is assuredly an 
Bank of England and the Souldi Sea Company, inexcusable wrong to the general public, 
did considerable public service in negotiating MConopolsrlogae 

loans, and in securing lower terms for the and \6yos, a disoourse)k A term recently in- 
creation of public stock than coiild perhaps have vented to designate an entertainment in which 
been procured by general snbscription. But, as a single actor sustains many characters, 
we have learnt since the privileges of these monopteral (Gr. iu}v6itrnpovt with hut me 
great companies have been invaded or annulled, iwng). £a Architecture, a temple, or circular 
the effect of the restriction has been exceedingly enclosure of columns, without a cell, 
detrimental to the growth of public wealth. Had Monorbyme. A composition in verse, in 
not the monopoly of the bank of England been which aU the lines end with the same rhyme, 
invaded, the benefits of joint-stock banking This spedes of composition is said to owe its 
could not possibly have been afforded to the invention to Benin, who wrote in Latin, and 
community ; and, stiU more markedly, if the dedicated his monorhymes to Pope Alexander 
solo privilege of trade in the East, secured by III. 

its older charters to the East India Company, MConosepalous. In Botany, having the 
had not been annulled, the vast and flourish- sepals aU xmited into one body by their edges, 
ing commerce with the re^ons lying beyond AKonostoma (Gr. noySffrofios, with one 
the Cape would have been represent^ by the mouth). The name of a genus of Trematode 
languid and unprofitable transactions of the Entozoa, including those which, have only a 
incorporated merchants of Leadenhall Street, single pore, serving at once for nutrition and 
All the energy which is now peopling Austral- adhesion. 

asia with the Anglo-Saxon race, would have IMConotbalamans (Gr. /jlSvos, and ddxa/xos, 
been lost or rendered abortive if tbe old mono- a chamher). This term is applied to those 
poly of the Company had been retained. ^ univalve shells which have only one chamber. 

A fourth phase of monopoly was that which AKonotbelsm (Gr. /i6yos, and &od). 
characterised the colonial system. In order to The belief in the existence of one God, in con- 
secure the fancied benefits of a sole trade, the tradistinction to polytheism, the belief in many 
government of this country, in return for a rigid gods. The attempt to ascertain tbe extent or 
system of an exclusive market for its own pro- the origin of such a belief must carry us into 
duce, secured the colonists the questionable an examination not only of historical and other 
boon of imperial protection, and reciprocated documents, but also of human language. If it 
their own exclusive right of traffic by prohibit- be the fact that all names or words which now 
ing or visiting with enormous duties the impor- bear an abstruse signification ‘ had their first 
tation of raw produce from ind^endent states, rise from sensible ideas,’ that words which now 
provided the same commodities formed a p^b denote the Divine Spirit meant originally no- 
of colonial industry. Hence the differenti^ thing more than the breath of the dey ; if it 
duties on sugar, coffee, timber, &c. It is be true, as Professor Max Muller holds, that the 
manifest that under such circumstances the estabHshment of human relationships succeeded 
colony and the mother country were equally the dawn of a knowledge of numbers, and pre- 
losers. Both paid higher prices, or, what is the coded the conception of a Creator, a Euler, and 
same thing, expended more labour for inferior Father of men, it would follow that the convic- 
articles. The merit of refuting theoretically tion of existence of one God was the result 
the absurdities of the colonial system must be not of an intuition but of a gradual education, 
assigned to Adam Smith; tbe 'practical explo- The question cannot be satisfactorily settled 
sion^ of the reciprodt^r scheme was found in on the ground of authority ; for even if it be 
the immense impulse given to trade by the in- granted that the third chapter of the Book of 
dependence of the American plantations, not- Genesis sets forth unmistakably a religion in 
withstanding the gloomy predictions of com- which the doctrine of the Unity and supre- 
mercial men with which the commencement oi macy of the Go^ead was united with that of 
that epoch was accompanied. a coequal and coeternal Trinity, we cannot by 

In modern language, the term monopoly is reference to such a record account for the 
used somewhat loosely for such speoM advan- growth or decay of monotheistic belief in na- 
tages as are assigned or supposed to be assigned tions cut off from all intercourse with the Se- 
to particular interests in the community, and mitie race. If it be maintained that the Fel- 
which are held up to odhim under the name of lenic Zeus is a corruption of the Supreme God 
class legislation. This is not the place in which originally revealed (Gladstone, Eom&r and the 
any discussion on the nature or the nximber of Borneo Age ii. 43 &c.), we are met by the 
such privileges can be fitly introduced ; but in difficulty that that which is so perverted cannot 
general it may be laid down as an economical become clearer and more definite in the very 
^iom, that every invasion of absolute freedom process of corrupt dcvelopement. On such a 
in ac^ of exchange is perpetually open to siq)position not only must the positive truths 
assault, and can only be defended on the high- imparted at first undergo distortion, but the 
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ideas involyed ih them must become "weaker 
and weaker; and tlins tbe personalit 7 and 
power of Zeus would be more ^stinct and real 
in the earliest times tban in tbe later, wliich 
appears not to have been the case. But if we 
take the earlier Vedic writings as esshibiting 
the most primitive workings of the human 
mind with which we are acquainted, it would 
seem that the consciousness of their own 
existence led men to attribute life to every ob- 
ject. This life was not necessarily personal, 
for they had scarcely reached the distinction 
between consciousness and personality ; it was 
simply confined to consciousness ; and every 
object became a living reality, and every word 
a speaking picture. Hence arose the mythical 
speech which described the daily and annual 
course of the suu [Mythoxogy], the succession 
of summer and winter, and the phenomena of 
clouds, lightning, earthquake and storms. Id. 
all this there was, it seems, no personifiLcation, 
and still less was there any aUegoiy or meta- 
phor; but while such language expressed a 
sentiment and a belief, it was hot strictly a 
religion. This first condition of thought, wHch 
regarded every object m creation as endowed 
with life, could have in itself only two possible 
developements. It must issue either in an 
anthropomorphous polytheism, or a degrading 
fetish worship ; in other words, into a multipli- 
cation of deities with human forms and pas- 
sions, or into an abject terror of inanimate 
things. The former result is exhibited in the 
mythological system of the Greeks and Latins ; 
but it cannot perhaps be said with truth that 
this mythology determined the convictions of 
any who deserved the name of thinkers. AH 
prayed to Zeus; but if the Homeric poems 
speak of a Zeus who has many earthly loves 
and is at once arbitrary and sensual, it is 
equally certain that Achilles does not pray to a j 
lying god who owns no law for himself and 
cannot be a law for man. If the Hesiodic 
poets ascribe to the gods horrible banquets, to 
which Pindar and Plato refused to give credence, 
the same poets bid all men to follow after jus- 
tice, because the gods spend their time not in 
feasting, but in watching the ways and works 
of men. In short, an examination of the He- 
siodic writings seems to establish the position 
that the grossness and elaborateness of a my- 
thological system is not necessarily a measure 
or a test of the real religious convictions of a 
people, or at all events of the thinking portion 
of a people. Thus, while familiarly handling 
these mythical tales, Sophocles (Od. Tyr. 863) 
coxdd sp^tk unequivocally of a purity in word 
and deed which has its birth not on earth but 
in heaven, and of which the imperishable law 
is realised in a god as holy and everlasting. 
The case of the Jewish people is closely paral- 
lel; for while the prophets exhibit a sure and 
steadfast trust in one God who is the Father 
and Judge of all men, yet their constant re- 
monstrances are sufidcient evidence that the j 
great body of the people could scarcely be] 
characterised by any other name than tiuit of 
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polytheists down at least to the time of the 
Babylonish captivity. But a further light is 
thrown on the subject, if we examine those 
earlier Vedic writings which form * the oldest 
book in existence/ irrespectively of their age, 
for, in Prof. Max Muller’s words, * If this col- 
lection had been written but fifty years ago, 
in some distant part of the world untouched by 
the general stream of human civilisation, we 
shotdd still call it more ancient than the Ho- 
meric poems, because it represents an earlier 
phase of human thought and feeling.’ These 
writings exhibit with singular clearness and 
force the ^owth or the influence of a mono- 
theistic belief. For many striking illustra- 
tions we must refer the reader to Professor 
Max Muller’s History of Sanskrit Literature, 
ch, iv. But we may quote his remark that, 
long before the Hindus ‘ begiUi to care for tho 
laws of nature, the return of the seasons, the 
course of the stars, or any other scientific or 
practical subject, their thoughts were fixed on 
the one great and ever recurring question, "What 
am I ? What does all this world around me 
mean ? Is there a cause, is there a Creator — 
a Grod ? or is it all illusion, chance, and fate ? ’ 
Yet, even while the poet admits that ‘he 
' knows not what this is that he is like, and that 
he walks turned inward, chained in his mind/ 
he adds, ‘ when the first bom of time comes 
near me, then I obtain the portion of this 
speech.’ In the same hjunn in which these 
words occur there is one verse which explicitly 
declares the existence of but One Divine Being, 
invoked under different names. ‘They call 
(him) Indra, Mitra, Varuna, Agni ; then he is 
the well-winged heavenly Garutmat ; that which 
is One, the wise call it many ways ; they call 
it Agni, Yama, M^Ltarisvan.’ In another hymn, 
the poet, asking repeatedly, Who is the god to 
whom we shall offer our sacrifice ? answers, 
‘He who through His power is the only King 
of the breathing and awakening world, He who 
measured out the light in the air, He who is 
God above aU gods, the Creator of the earth, 
the righteous, who created the heaven, and the 
bright and mighty waters.’ The hymns in 
which these passages occur cannot be assigned 
to any period later than the ninth century be- 
fore the Christian era, many being probably 
very much older: it becomes unnecessary 
Iherefore to speak of the expressions of a like 
belief which have been found in the Orphic 
fragments, in words attributed to Pythagoras, 
and in verses said to have been sung in the 
Eieusinian or other mysteries. 

ItKonotlielltes (Gr. yf>voBe\9iTw,frovx fiSvas, 
and Hkoo, I uM). A sect of heretics, who, 
while they avoided the error of the Eutychians, 
and allowed the two natures of Christ to co- 
exist distinctly in the unity of the person, con- 
ceived the irduenee of the divine will so to 
predominate over the human substance as to 
leave to the latter no action or efficiency of its 
own. 

The origin of this doctrine is ascribed to the 
jemperor Heraclius, who, in the year 630, at- 
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tempted to reconcile the Entycliians or Mono- Aon, and applied to animals in ■wiiicli one or 
phy&ites to the Catholic church by a middle more parts of the body^ present some congeni- 
conrse of this nature, and published an edict, :al malformation. This is sometimes apparent 
under the advice of some theologians of the ixternally, and then mnst amount to some- 
day, in assertion of it. This opinion was con- hing exceeding any ordinary deformity ; or it 
demned by some provincial councils and one may be confined to internal organs. Buffon, 
general council ; and, on the other hand, was Blumenbach, and Meekle have treated on 
maintained by the edict of several succeeding monstrosity, classifying its modifications under 
emperors. Nor was the question finally settlecb three heads : the first including^ cases in which 
though silence was frequently commanded upon parts of the body are increased in number ; the 
it, until it was forgotten in the louder disputes second those where certain organs are deficient ; 
of the Iconoclasts and their opponents, and the third including cases in which size, 

JMConotremes (Gr. /xdpos, and rpv/na, a situation, and structure are concerned. Other 
/toUe), A trihe of ovo-viviparous Mammalia, writers, sxich as Geofiroy St. Hilaire {JSistoire 
of wTbdch only two genera are known to exist; Anomalies), have adopted more comprehen- 
viz. the or OrnitJiorh^chiis, and the sive arrangements ; arising, however, out of the 

^hidna, both peculiar to Australia. The term general subdivision of monsters into simple 
is indicative of tbe common cloacal outlet for and compound ; the former including all cases 
the excremeutal and generative products. in which the elements of a mngle individual 

IMConotrIglypli. In Architecture, such an only are concerned ; the latter those in which 
intercolumniation in the Doric order as brings the constituent parts of two or more indiyi- 
only one triglyph over each column. duals are united. Simple monstdrs have again 

Mottotroiiaoeee (Monotropa, one of the been distributed into three classes — the first 
genera). A small order of curious hut un- including such varieties of malformation as 
important parasitical plants, belonging to the chiefily afifect one organ or system of organs, 
Erical alliance of hypogynons Exogens. They without materially interfering with any vital 
have half-monopetalous flowers, free stamens function : these anomalies are extremely nu- 
all perfect, loose-skinned or winged seeds, and merous, and have been further subdivided 
an embryo at the apex of the albumen. They into cases where size, form, or structure is 
are chiefly found in fir woods in cool latitudes afifected, and those in which the malformation 
in Europe, Asia, and North America. affects the arrangement, connection, or number 

IMCoiuradite. A hydrated siheate of mag- of parts. The second class in this arrange- 
nesia and protoxide of iron from Bergen, in ment includes cases of extensive malformation, 
Norway ; named after M. Monrad. attended by great deformity and by disturbance 

MoziroUt«. A variety of Kyanite from of vital functions. The third class is limited 
Monroe, Orange county, New .York. to malformations of the organs of generation, 

Monsel^eur. A title of courtesy in incLnding among others the various cases 
Erance, which was prefixed to the titles of miscaUed hermaphrodites. The history of in- 
dukes and peers, archbishops, bishops, an' dividual cases of monstrosity would be hero 
some other exalted personages, and used i misplaced; several of the most remarkable 
addressing them, Monsdgneur simply, be are detailed in various volumes of the PhilO’' 
fore the Bevolution, was the title given to th< sophioal Transactions ; in the Transactions of 
dauphin. Monsieur is now the common titl< the Medico- Chirurgical Society, and in tho 
of courtesy and respect in France; andbefor< Penny Gyclopcedia, art. ‘Monster.’ 
the revolution in 1830, Monsieur simply wai ZVlonsters or Cbiznerioal Figures. In 
the title of the eldest brother of the king. Heraldry, a species of bearings, of which 

nXonsoons (from a Malayan word signi some are very common in English coats of 
fying seasons). In Physical Geography, th( arms, and others common in foreign, although 
name given to a certain modification or dis not often used in our own. The sagittary or 
turbance of the regular course of the trad( centaur, man-tiger, sphinx, harpy, triton, 
winds which take place in the Arabian and and mermaid, are monsters compounded of 
Indian seas. Between the parallels of 10*^ the hmnan and bestial shape. Of monstrous 
and 30® sonth latitude the eastern trade wind beasts, the most common in armorial bearings 
blows regularly ; but from the former paralle' are the dragon, the griffin (a compound of tho 
northwards the course is reversed for half the eagle and the Hon), the wyvern (a two-legged 
year, and from April to October the wind blows dragon) : besides these, there are the unicorn, 
constantly from the south-west. During the the heraldic antelope, tiger, and ibex (which 
other six months of the year the regular are chimerical figures, but representing the 
north-east trade wind prevails. The south- natural beast), the musimon (an animS. be- 
wesfc monsoon is supposed to be occasioned by tween the goat and the sheep), and the sala- 
the great rarefaction of the atmosphere over mander. Monstrous birds are the phoenix, 
the extensive regions of Eastern Asia during cannet, martlet, allerion, cockatrice, &c. 
the summer months. [Tkade Winds. laout de Pi^te (Er. ; Ital. Monte di 

XMConster (Lat. monstrum). ^ Anything out Pieta). The name given on some parts of the 
of the common order of nature is occasionally Continent to certain benevolent institutions, es- 
designated by this term ; but it is physiologi- tabHshed for the purpose of lending money to 
cally employed under a more limited accepta- the poor at a moderate rate of interest. They 
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origiiiated under tlie papal government in the 
fifLeenth century, and were intended to coun- 
tervail the exorbitant usurious practices of tbe 
Jews, who formed at that period the great 
money-lenders of Europe. These institutions 
were afterwards introduced into many of tihe 
Continental states ; and similar establishments 
existed, and in some cases stiU exist, at Paris, 
Madrid, Brussels, G-hent, Antwerp, &c. Monti 
frvmentaHi are public granaries, from which 
com is sold to the necessitous Italians, on a 
principle somewhat analogous to that on which 
sums are lent by the Mont de Pi4t^. 

auontanists. Heretics of the second een- 
tmy, who derive their name from their founder 
Montanus, a Phrygian (from which circum- 
stance they are also sometimes called Phry- 
gians and Gataphiygians). Montamis asserted 
that he had received from tlie Holy Ghost 
special knowledge on points not made known 
to the Apostles, and aided hy two enthusiastic 
women, named Priscilla and Maximilla, soon 
gathered round him a large body of followers. 
The most celebrated of his adherents was Ter- 
tuBian. Montanus refused to commimicate 
for ever with persons guilty of notorious crime, 
aud held it unlawful to fiy in times of jperse- 
cution. He also condemned second marriages, 
and eiyoined the observance of three Lents. 
The sect was suhseq^uently divided into two 
branches, one following Proclus, the other 
being composed of the adherents of -aSsehines. 

^ IMContant (Fr.). In Architecture, any up- 
right piece in a system of framing. 

nxonte Bolca deposits. The older ter- 
tiary rocks of the neighhonrhood of Monte 
Bolca, in Horth Italy, are so remarkable for the 
enormons multitude andvarietj^ of the fossil re- 
mains of fishes which th^ contain, as to be often | 
specially referred to. They are chiefly muddy 
limestones, and it is scarcely possible to break 
open a slab without finding indications of these 
fossils. Hear Mount Lebanon is a similar and 
almost equally rich locality of about the same 
geological age, 

IMContem. The name given to an ancient 
custom till lately prevalent among the scholars 
of Eton, which consisted in their proceeding 
every third year on "Whit Tuesday to a tumu- 
lus (Lat, ad montm, whence the name), near 
the Bath road, and exacting money for sedt^ as 
it was called, from all persons present or 
passers hy. The sum so collected was ^ven 
to the captain, or senior scholar of the schoo^ 
to assist in defraying the expenses of his 
residence at the university, (Huggett’s M8. 
CoUeotiom for a history of Windsor and Eton 
Colleges, in the British Museum ; and Brand’s 
Popular Antiquities.) 

' iMContb (Ger. monat, Lat. mensis, Gr, fi-fiv, 
from the same root with moon, Lat. 

mensura, Sansc. mk, to measure). The twelfth 
part of our calendar year. It is so called from 
its being the period of the moon’s revolution 
round the earth. [Calendab.] 

lUContlcemte. A variety of Chrysolite, 
found in small embedded crystals at Vesuvius. 
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Named after Monticelli, the Neapolitan mine- 
ralogist. 

MContmoriUoxtite. A rose-coloured, hy- 
drated silicate of alumina, &c., found at Mont- 
morillon, department of La Vienne. 

jVKonument (Lat. monumentum). A me- 
morial for perpetuating the remembrance of 
an event ; also a cenotaph in memory of the 
dead. The productions of architecture and 
sculpture intended to transmit to posterity the 
memory of individuals and events are most 
generally called monuments. Among those in 
honour ot individuals are tombs and sepulchral 
edifices or columns. The most ancient are 
the obelisks and pyramids of Egypt. Greece 
abounded with monuments of this nature. 
Among such buildings were the Choragic 
monuments, in honour of those who had re- 
ceiv^ the prize as choraqi in the theatrical and 
musical games ; and of these the most splen- 
did is the choragic monument of Lysicrates, 
vulgarly called the Lantern of Demosthenes. 
Among Homan monuments of this class the 
triumphal arches are in the first rank. The 
column called the Monument of London, and 
the Duke of York’s column, illustrate respec- 
tively the definition above given. 

ZlSood (Lat. modus). In Grammar, the 
designation, hy the form of the verb, ck the 
manner of our conception of an event or fact, 
whether as certain, contingent, possible, de- 
sirable, or the like. [Gbasimah.] 

T/looa of a Categorical Syllogism. 
In Logic, the designation of the three pro- 
positions of a syllo^sm in the order in winch 
they stand, according to their quantity and 
qn^ty, 

lyEoon (Gr. fA}vn, Ger. mond [MontsD. 
The satellite of the earth. The moon, after the 
sun, is not only the most conspicuous, but, in an 
astronomical point of view, the most interesting 
of the celestial bodies. The variety of her 
phases, her eclipses, and the rapidity with 
which she changes her place among the fixed 
stars, drew the attention of the earliest ob- 
servers of the heavens; and in modern times 
the important application of the theoiy of her 
motions to navigation and the determination 
of terrestrial longitudes, has given the^ JOunar 
Theory the first rank among the objects of 
astronomical science. 

T^hases of the Moon . — ^The different phases of 
the moon were probably the first celestial phe- 
nomena that received a correct explanation. 
By observing them attentively during the 
course of a single revolution, it would M in- 
ferred that they are occasioned hy the reflection 
of the sun’s light from the spherical surface of 
moon ; and aceord^ly the fact had been 
recognised hy the earliest astronomers. Let T 
he the place of the earth, and ABCDEEGH 
successive portions of the moon in her orbit, 
the sxm being supposed to he situated in the 
straight line T X at so great a distance 
that lines drawn from it to every part of the 
moon’s orbit may be regarded as parallel. 
When the moon is at A, she is in conjunction 
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with the sim, and passes the meridiaii at the ] 
same time ; and her iUnminated hemisphere ^ 
being then ttumed directly^ away from the 
earth, no portion of her disc is visible. A few 
days after the conjunction the moon begins to 
appear on the eastern side 
of the sun at B, having 
the form of a crescent 
the horns of which are 
XI turned eastward, or away 
from the sun. When she 
arrives at C, or 90° from 
her conjunction, the earth 
is in the plane of the 
great circle of her orb, 
which forms the boundary between her dark 
and illuminated hemispheres, and consequently 
half the disc is visible. The moon is then in 
her first guarter. At D more of the illuminated 
hemisphere is turned towards the earth, and 
she appears gibbous. At E she is in opposition 
to the sunj the illuminated side is turned 
directly to the earth, and the disc appears 
round os fuU, After passing E the disc begins 
to wan^ and from E to G- appears gibbous. 
When at G, or 270° from the conjunction, she 
is in the third quarter^ Erom this point to 
the conjunction the moon again appears as a 
crescent, becoming narrower as she approaches 
to A ; but the horns of the crescent are now 
turned westward, still away from the sun. The 
straight lino which joins A and E is called the 
line of the syzygies ; that which Joins C G is 
the line of the quadratures ; and the points 
B X) E H, situated at equal distances from those 
lines, are called the octants. The magnitude 
of the illuminated portion of the disc is thus 
seen to depend on the position of the moon 
relatively to the sim and the eartli, and is 
easily determined hy a geometrical construc- 
tion. The mean period of time in which a 
revolution of the phases is completed, or in 
which she passes from one conjunction to the 
following, is 29d. 12h. 44m. 2-8 s. 

Distance and Magnitude of the Moon . — The 
moon’s distance from the earth is found from 
her horizontal parallax, which may he deter- 
mined either by simultaneous observations at 
stations very distant from each other, or by 
means of the occultations of fixed stars by the 
moon. Erom such observations it is found 
that the amount of the parallax varies consi- 
derably at different times. Its mean value 
gives the average distance of the moon from 
the earth, equal to 69*9 of the earth’s equa- 
torial semidiameters, or about 237,000 miles, 
which is upwards of 400 times less tlian the 
distance of the sun. Combining this result 
with the apparent magnitude (31' 26") of the 
moon’s diameter, when at her mean distance, 
it results that the diameter of the moon is 
to that of the earth in the proportion nearly 
of 3 to 11 ; whence the volume of the moon 
is only about l-49th of the volume of the 
earth. 

A recent discovery has shown us that the 
telescopic diameter of the moon is about 2" 
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larger than the real one. This majr be due to 
irradiation entirely, or to irradiation and an 
atmosphere. 

IncUnation and Nodes of the Lmar 
The moon’s orbit is inclined to the e^ptie 
xinder an angle of 6° 8' 47*9 " ; but the line in 
which it intersects the ecHptie, or the line ^ of 
the nodes, does not maintain a fixed position 
on the plane of the ecHptic. It is observed 
that the moon passes from one of the nodes to 
the opposite one in less time than is required 
to pass through 180° of longitude ; hence the 
line of the nodes has a retrograde motion on 
the ecliptic ; and its motion is so considerable 
that it completes a revolution, or returns to its 
former position, in a period of 6798*28 days, or 
about 18'6 years. This period is remarkable, 
as being that after which the eclipses of the 
sun and moon again return nearly in the same 
order. The cause of the regression of the line 
of the nodes is the attractive power of the sun, 
which is always tending to draw the moon into 
the plane of the ecliptic, and which would at 
len^h cause her orbit to coincide with that 
plane, were the tendency not counteracted by 
the angular motion of the moon round the 
earth. By reason of the angular motion the 
mean inclination remains the same, and the 
resulting effect is the retrograde motion of 
the nodes. But as the sun’s ^stance from the 
earth is a variable quantity, the effect of the 
solar action in displacing the moon’s orbit is 
abo variable. Hence, and also on various 
other accounts, the motion of the nodes, and 
the inclination of the lunar orbit to the ecliptic, 
are subject to certain periodical changes, all 
which must be accurately appreciated and 
computed in the formation of the lunar tables. 
[Ebbtuebations.] 

Mcmtridty of the Limar OrHi . — The 
general orbit of the moon is an ellipse, having 
the earth at one of its foci ; but on account of 
the disturbing force of the sun, and the dif- 
ference of the intensities of this force when 
the moon is differently situated relatively to 
the earth and smi, the ellipse is constantly 
changing its form and position on the plane of 
the orbit ; and hence the numerical values as- 
signed to all its elements are to he considered 
only as average or mean values. The distance 
of the moon from the earth when in a^pogee, or 
at her greatest distance, is 63*842 semidiameters 
of the earth ; and when in ^&ngee, or at her 
least distance, 65*916 semidiameters ; whence 
the eccentricity, or distance of the focus from 
the centre, is about 0-066, half the major axis 
being taken as unity. According to the best 
tables, it is 0*0548442. On comparing the 
positions of the major axis, which is called the 
line of the apsides, at different times, in re- 
spect of the fixed stars, it is found to have a 
rapid motion eastward, completing a whole 
circuit in 3232*67 mean solar days, or nearly 
nine years. But this mean motion is subject 
to inequalities of considerable magnitude. The 
different sitxiations of the line of the apsides 
vrith respect to the line of the syzygies gives 
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rise to the inequality of the lunar laotion, 
called the ejection. [Etesction’.] 
pifferent Species of Zunar Months. — ^As the 
principal points of the lunar orbit — ^the syzy- 
gies, the nodes, the apsides — are in a state of 
rotation ^eith different velocities, and in dif- 
ferent directions, it follovra that the period of 
time in which the moon completes a revolution 
with respect to any of these points, or to 
the jSxed stars, will be different in each case. 
These periods, which are called lunar months^ 
may he explained as follows : Let E he the 
^ centoe of the earth, as ht 

thl^rbit of the moon, a b 

, / transverse axis or I 

f'V<\ apsides, s t the j 

syzygies, n m 

\ p the line of the nodes, and 

A S B N the great circle 
of the sphere in the plane 
of the ecliptic. Also, let 
P be a fixed point on this circle ; and suppose 
the moon to be at p, or seen in the direction 


Synodic revolution 
Sidereal 
Tropical 
Anomalistic . 
Nodical 


Days 

29*63059 

27*32166 

27*32168 

27*55460 

27*21222 


Acceleration of the Moon's mean Motion , — 
On comparing observations of the moon made 
at distant intervals of time, it has been disco- 
vered that her mean motion has been undergoing 
a constant acceleration since the earliest times. 
This acceleration is, however, extremely small, 
amounting only to 10" in a century, and there- 
fore is insensible for any moderate interval of 
time, though it becomes discerniblo after a 
few centuries. Being measured by centuries, 
it is called the secular acceleration of the mean 
motion. Its physical cause was found hy Laplace 
to be a diminution of the eccentricity of the 
earth’s orbit. For descriptions of eclipses of the 
moon, eclipses of the sun hy the moon, rotation 
and Ubration of the moon, see Eclipse and 
Libha-Tion. 


E P. The time which elapses while the moon 
passes from, p, ^ and returns to the same point 
of the ecliptic, is called the tropical revolution, 
and differs only about seven seconds from, tlie 
time in which the moon returns to the same 
fixed star, or performs a sidereal 
Supposenow the moon to he at s, in the Hne of the 
syzymes ; when the moon advancing from s, in 
the direction m,bn, has again come round to the 
same point of the ecliptic, she will not now be in 
conjunction ; for, in the interval, the sun has 
advanced from S to S' (nearly a twelfth of 
the circumference), and consequently the moon 
must go on to s', till she overtakes the sun, before 
she returns to her conjunction. The interval 
from conjunction to conjunction is the synodic 
period, and exceeds the tropical period by two 
days and about five hours. Next, suppose the 
moon to he at her perigee a, or seen in the 
direction E A ; while the moon, after leavii^ a, 
is describing her orbit, the line of the apsides 
EA revolves through the angle A E A', and 
consequently the moon, after coming into the 
line EA, must continue to advance till she 
comes to <^' before she arrives again at her 
perigee. The interval from perigee to perigee 
is called the anomalistiG period-, and it is a' 
longer than the tropical period, though much 
shorter than the synodic. Inasmuch as the line 
of the apsides requires about nine years to 
complete its revolution, while that of the 
syzygies is completed in one year. Lastly, 
suppose the moon at n in the line of the 
nodes. While the moon is advancing round 
her orbit, the line of the nodes, E N, moves 
backward into the direction E N' ; conse- 
quently the moon will have come up to her 
node at nf before she has completed a revolu- 
tion on the ecliptic. The interval from node 
to node is called the nodiced period, and is 
shorter than any of the other periods. Tbe 
following table exhibits, in mean solar days, 
tlio mean lengths of the dififerent limsr 
periods or months; — 
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Appearance and Physical Constitution of 
the Moon, — On looking at the moon with the 
naked eye, her disc appears diversified hy dark 
and bright patches, which are due to the un- 
equal reflection of light by different portions 
of the lunar surface, and not to mountains and 
'ralleys as is commonly supposed. A very 
moderate telescopic power, nowever, suffices 
to show that nearly the whole surface of the 
moon is covered with ele’vutions and depres- 
sions, which are especially evident at the lino 
of separation (called the terminator) between 
the illuminated and dark hemispheres. This 
line, which, if the surface were even, would 
be sharply defined, is at all times extremely 
ragged, and indented with deep recesses 
and prominent points. The mountains near 
it cast behind them long black shadows 
(as do mountains on the earth when the 
sun is in the horizon), from the microme- 
trical measurement of which the height of 
the mountains may he calculated. Accord- 
ing to Sir J. Herschel, some of the highest of 
them exceed If English mile in ^^rpendieular 
altitude. Tycho, the bright spot in the south- 
east quarter from which the rays seem to run, 
is apparently a volcanic crater, 60 miles in 
diameter and 16,000 feet deep, surrounded 
by broad terraces within, and with a central 
mountain about 6,000 feet high. Schroeter 
has estimated the average height of the lunar 
mountains to he upwards of five English 
miles ; but it is easy to see that the measure- 
ment is not susceptible of much accuracy. ^ 
‘The generality of the lunar mountains/ 
says Sir J. Herschel, * present a striking 
uniformity and singularity of aspect. They 
are wonderfully numerous, occupying hy far 
the lai^r portion of the surface, and almost 
universally of an exactly rircular or cup-shaped 
form, foreshortened, however, into ellipses to- 
wards the limb ,* but the larger have for the 
most part flat bottoms within, from which rises 
centrally a small, steep, conical hiU, They 
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offer, in short, in its highest perfection, thej 
true Yolcanic character, as it may he seen in 
the crater of VesuTius ; and, in some of the 
principal ones, decisive marks of volcanic 
stratification, arising from successive deposits 
of ejected matter, may he clearly traced vith 
powerfnl telescopes. What is, moreover, ex- 
tremely singular in the geology of the moon is, 
that although nothing having the character of 
seas can he traced ^or the dusky spots which 
are commonly called seas, vrhen dosely exa- 
mined, present appearances incompatible with 
the supposition of deep water), yet there are 
large re^ons perfectly level, and apparently 
of a deemed alluvial character.* (‘Astronomy,* 
CaMnei C^olof^dia, p, 229.) 

The moon has no atmosphere, or at least 
none of sufficient density to refract the rays of 
light in their passage through it. There is 
consequently no water on her surface ; and no 
animal similarly constituted to those which 
inhabit the earth could subsist there. Her 
surface presents no appearance of vegetation, 
or of variation which can be ascribed to a 
change of seasons. Everything appears solid, 
desolate, and unfit for the support of animal or 
vegetable life. Whether the materials of which 
the lunar substance is composed are of the 
same nature as those which compose .the earth, 
there are no means of knowing. From the 
effect of the moon*s gravitation in producing 
the nutation of the earth’s axis, the mass of 
the moon is determined to be very nearly 
l-80th of the mass of the earth ; whence, as 
her volume is only l-49th of the earth’s volume, 
it results that her density, as compared with 
the mean density of the earth, is *615, or a 
little more than one-half. 

XMtoonstone. A transparent or translucent 
variety of Adularia, which, by reflected light, 
presents a pearly or silvery play of colour, not 
unlike that of the moon. It is held in con- 
siderable estimation as an ornamental stone, 
especially on the Continent, and is sometimes 
cut into ring and brooch stones. The finest 
specimens are brought from Ceylon. 

3MCoor. An uncultivated surface without 
trees, with few grasses or other herbage 
fit for pasture, and generally containing scat- 
tered plants of heath, with a dark peaty soil. 
Moor lands are generally the least fitted for 
culture of any kind of surface, not rocky 
or mountainous. 'Moors are covered with a 
very thin layer of soft, black, sterile soil ; and 
the subsoil is generally gravel, or retentive 
ferruginous clay. By the destruction of the 
heath, or other had herbage, by deep tillage 
and the use of lime, and manuring with bone- 
dust, guano, <&c., as may be practicable, and 
by sowing dovra with grass seeds, they may he 
improved. In many cases, also, trees will grow 
on drained moors ; in which case the soil ulti- 
mately becomes ameliorated by the fall and 
decay of the leaves. 

Moor (Butch maiTen,.^o tie; Fr. amarrer). 
Jn Navigation, this word signifies generally to 
fix a vessel by two anchors in nearly opposite 
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directions, so that she rides by either in certain 
winds, or partly by both in other winds ; also 
to secure a vessel to weights or chains sunk in 
harbours for the purpose. These weights arc 
called mooring blocks, and the whole apparatus 
moorings. 

lUCoorballs. The curious sponge-Hke halls 
found at the bottom of fresh-water lakes, and 
consisting of plants of Conferoa mgagrojpila in 
thrir natural state. The whole plant, observes 
Mr. Berkeley, consists of a mass of branched 
articulated green threads, somewhat resembling 
the hair-balls found in the stomachs of rumi- 
nants. 41 

ncoorisb Arcbitectoxe. [Archxtscture.] 

IVEoplalis. The Mohammedan inhabitants of 
Malabar, descended from Moors and Arabians 
who have settled on that coast and married 
Malabar women. They are said to form a 
fourth of the population. They are commercial 
and industrious on the coast, but have occa- 
sionally shown themselves a furious race in the 
interior. (Forbes, Ori&tital Memoirs, p. 268.) 

lUCora (its native Guiana name). A genus 
of Leguminos(S comprising the Mora of G-uiana, 
a gigantic timber tree, 100 to 160 feet high, of 
which extensive forests exist both in Guiana 
and Trinidad. The wood is very tough and 
close-grained, and under the name of Mora 
timber is largely imported for shi|)building. 
One of its most valuable properties is its 
non-liability to splinter. The species is called 
M. exoelsa. 

XMCoraceee (Morus, one of the genera). A 
natural order of diclinous Exogens of the 
Urtical alliance,’ distinguished by the techni- 
cal peculiarities of having solitary suspended 
ovules, and a hooked albuminous embryo with 
a superior radicle. They are trees or shrubs 
with variously formed leaves, commonly rough, 
accompanied by large stipules, and small uni- 
sexual fiowers collected into heads, spikes, or 
catkins. They occur both in temperate and 
tropical climates, and abound in milky juice, 
often yielding caoutchouc. The order embraces 
the Fig family (Fzczes with its offshoots), and 
the Mulberries {Morvs), with a few other 
genera. 

BfEoraine. A Swiss term, introduced into 
the technical language of Geology, meaning the 
debris or broken fragments of rocks brought 
down into the vaUeys below by glaciers. Such 
moraines are common in the idps and in other 
lofty mountain chains. They are found also 
occasionally where there are now no great 
glaciers. They assist greatly in determining 
the history of some of the more remarkable 
deposits of gravel in Europe. [GnAcnaR.] 

Morals. [Ethics.] 

Morana. The old Bohemian goddess of 
winter and of death: the Maryana of Scandi-- 
navia. A grand yearly festival was celebrated 
in honour of this goddess in the month of 
March. Her image was conveyed solemnly to 
the nearest brook or rivulet, and thrown into 
it amid the rejoicings of the people. This 
festival was called Das Jodm-Mstreihen, das 
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Hom/mr gewinnm-, and, as the words imply, 
was intended to be symbolical of the end of 
winter and the return of spring. (Grimm’s 
Deutsche Mythohgie, p. 446.) 

Morass* Moor lands saturated wiih water 
to snch an extent as not to bear the tread of 
cattle. A morass is to a moor what a marsh 
is to a meadow. It is evident that the drain^e 
of morasses and moors, by lessening the eva- 
poration of water from their surfaces, must 
tend to improve the local climate. 

Moravian Sretbreu* [HnaaNHUT.^ 

Morbidezza (Ital.). In Fainting, a 
softness and delicacy of style. Its opposite 
is a style in which the lines are harsh and 
angular. 

Mordant (Fr.; Lat. mordeo, I bite). A| 
substance used to fix colouring matters upon 
different stuffs. [D yeixq.] Alumina and oxide ' 
of iron are among the most important mordants. ; 

Mordella (Lat. mordeo, I Lite). A-Lin- 
nsean genus of Coleopterous insects, the type 
of a family {Morddlidm) of Latreille’s Hetero- 
merans, distinguished hy the general form 
of the body, which is elevated and arched ; 
with the head low ; the thorax trapezoidal or 
semicircular ; the elytra very short, or narrow 
and pointed at the tips, as well as the abdomen. 
They are distiiaguished from their nearest con- 
geners, as the PyrochroidoB, hy their extreme 
agility, the flbmi texture of their integuments, 
and their tenacious and painful bite. The 
suhgenera of the MordelUdea are JSipphoruSt 
Myodites^ Pelecotoma, Anaspis, and Mordella 
proper : to the last subgenus are now restricted 
the species of the present family, which have 
the antennas of equal thickness thro\\ghout, 
and slightly serrated in the males; the eyes 
not emarginate, and the abdomen terminated 
by a long point. 

Mordenite. A zeolitic mineral found in 
the form of concretions in a trap rock near 
3East Morden, in the bay of Fundy. 

Mordente (Ital.). In Music, a grace in 
use by the Italian school, which is effected by 
turning upon a note without using the note 
below. 

Morel (Ger. morobel). The Morehella 
eswlenta, one of the few fungi found in this 
country which may be used as food with safety. 
It occasionally occurs in woods and orchards, 
whence it finds its way to the markets ; hut it 
is of comparatively rare occurrence. It has 
a hollow stalk an inch or two high, and a 
yellowish or greyish ribbed head two or three 
in^ea deep. 

Moresque (Fr.). In Painting or Sculpture, 
a species of Arabesque or Saracenic ornament, 
in which foliage, fruits, flowers, &c. conven- 
tionally treated, are combined, hy springing 
out of each other, without the introduction of 
the human fiigure, or that of any animals. It 
has received its name from having been much 
used by the Moors, who, however, were not the 
inventors of it. It was developed by Byzantine 
Greeks, who were employed by the early Arab 
conquerors in the decoration of their mosques, 
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in which no imitation of nature could bo 
tolerated. Much of this ornament is still 
preserved in Egypt, in Sicily, and in Spain. 

Morganatic Maniage orSbeft-banded 
Marriage (said to be derived from the GotMc 
word moi^'an, jfo shorten). A marriage between 
I a man of superior and a woman of inferior 
wink, in which it is stipulated that the latter 
hor children shall not enjoy the wnk or 
inherit the possessions of her husband. Such 
marriages are not uncommon in the families of 
sovereign princes, and of the liighcr nobility, in 
Germany ; but they are restricted to personages 
of these exalted classes. 

Morgue (Fr.). The name given to a place 
in many French towns where the bodies of 
persons fouhd dead are exposed in order to be 
recognised and owned by their friends. Tho 
clothes in which they were found are placed 
near the bodies, for their better identification. 
The Parisian morgue is built on the left bank 
of the Seine, in one of the most poptilous 
neighbourhoods of the city. 

Morio Acid. Morin. A variety of tannic 
acid existing in the wood of Morua Unctoriaf 
or fuMic. 

Moriuda (Gr. tx6pov, the mubberry). This 
genus of CincTumacets yields the plant firom 
which the Ach-root is obtained. The plant 
is named M. tinctoria^ and this, together with 
M. citrifolia, hraateata, and uTrAdUta^ is used 
for dyeing purposes in India and Ceylon. 

Morindin. A crystallisable substance ob- 
tained from the root oi'»Morinda eitrifoha. 

Moringacese (Moringa, one of the genera). 
A natural order of hypogynous Exogens, be- 
longing to the Violal alliance. It includes hut 
few species, small trees with bi-tripinnated 
leaves, and white panieled flowers. These are 
found in India and Arabia. Moringa pterygo- 
sperma is a stimulant and rubefacient, and its 
seeds form tho Ben-nuts of old writers. The 
order is known by its many-leaved calyx, its 
perigynous petals and stamens, its one-celled 
anthers, its stipxzlate siliquose fruity and its 
exalbuminous seeds. 

Moriuglo Acid. An oily acid obtained 
from oil of ben, which is expressed from the 
fruit of Moringa pterygosperma. 

Morion. A lapidaries’ name for black 
Eock Crystal. Also, a helmet worn by men- 
at-arms. 

Moritaunic Acid. A modification of tan- 
nic acid, forming part of the colouring matter 
of fustic {Morus tinctoria). 

Mormon (Gr. fiopfju&v, or a masJb). 

The generic name for the short-winged web- 
footed birds, usually called Pujffbs, the singular 
beak of which ^ves the head the appearance 
of a grotesque mask. The depth of the base 
of the bill equals that of the entire head, and 
frequently the length of the hill itself : the 
mandibles are compressed, arched, obliquely 
channelled, and notched towards the tip. The 
eggs and young birds are sought after and 
taken, in great numbers in the Orkneys and 
Faroe Isles. 

PP 



MORMONISM 


IVCormonism. The name commonly given | 
to a religions system of which the head qnar- j 
ters are now in the United States of America, 
althongh many congregations of its sectaries 
exist both in Britain and on the continent 
of Europe, The ‘Mormons’ are also termed 
Latter-day Saints, The founder of the sect 
was one Joseph Smith, an American of Ver- 
mont, settled in the state of New York. His 
religions romance, The Booh of Mormon, an 
Account vyrittm by the Hand of Mormori, 
upon Blates taken from the Blates of Mormm, 
was first printed at Palmyra, New York, in 
1830, It was followed by his Booh of Doc- 
trines and Covenants of the Church of Jesus 
of LaMer-dxLy Saints, in 1832. The Latter- 
day Saint's MUlennuil Star, a periodical still 
continuing, and the Journal of ^ Discourses, by 
Brigham Young (the present chief of the sect), 
and others appearing in semi-monthly num- 
bers, are regarded as the authoritative exposi- 
tion of the creed of this body. The Mormons, 
under the leadership of Joseph Smith, multi- 
plied and prospered in the United States, 
though not without persecutions, until 1844, 
when their establishment at Nauvoo, in Illinois, 
was sacked and destroyed by a popular move- 
ment, and Joseph Smith himself murdered by 
a mob. In 1846 the Mormon exodus from 
Illinois began, under Brigham Young, who in 
1845 had assumed the ‘presidency of the 
twelve apostles,’ and became the leader of 
the church. In 1848 they established them- 
selves in ‘ Great Salt Lake City,’ in Utah ter- 
ritory, a r^on among the Boeky Mountains, 
in the cental portion of the North American 
continent. Here they have since maintained 
themselves, not without frequent collisions 
with the authorities of the United States, sent 
iu virtue of the constitution to maintain the 
Eederal Government among them. The ‘saints’ 
in Utah are commonly estimated at from 40,000 
to 50,000 souls: there are said to be 40,000 
members in the ‘European mission,’ and 
the annual emigration to Utah, carried on 
mainly by a common fund (before the late 
war in the States), was 3,000 or 4,000; but 
these numbers must be received with much 
distrust; the Mormon authorities themselves 
rate them far higher. Mormonism derives its 
recruits chiefly from England, Wales, and the 
northern parts of Europe. 

The original impulse towards Mormonism 
lay in that craving after the continuance of a 
visible governing, miracle-working authority iu 
the church, which Roman Catholicism recog- 
nises and satisfies, but which in Protestant 
communities finds vent in the constant succes- 
sion and temporary popularity of sects sudb 
as the Irvingites, Plymouth Brethren, and so 
forth. But it may well be thought that nothing 
except an extremely low state of education, 
and almost total absence of religious training, 
could have brought tendencies and cravings 
such as these into connection with the coarse 
and even ludicrous pretensions of such a pKc- 
lonage'as Joseph Smith. His Book of Mormon 
578 


is described by the Rev. H. Caswall, author of 
one of the earliest accounts of the sect, to he 
nothing but a plagiarism from an unpublished 
romance, in biblical style, written by one Solo- 
mon Spaulding, a minister of religion. However 
this may be, the imaginary ‘plates’ on which 
the revelation was inscribed have never been 
revealed to any eyes but those of the prophet 
himself. It professes to record the history of 
the family of Lehi, and his son Nephi, who left 
Jerusalem b.g. 600, and introduced the worship 
of the true God into America; the ‘Nephites ’ 
received Christianity through the direct inter- 
osition of our Saviour Himself ; and were 
nally destroyed by infidels, a.i). 421, when 
Moroni, the last survivor, finished and sealed 
up the * records,* which in the fulness of time 
came into the bauds of Joseph Smith. But 
the system of belief now preached by them is 
not to be learnt from these fanciful records, 
but from subsequent commentaries. They pro- 
fess belief in the Trinity and Atonement: in 
the ordinances of faith, baptism by immersion, 
laying on of hands, and the holy supper: in an 
apostolic succession of the ministry: in the 
continuance of ‘gifts ’to the church; namely, 
prophecy, revelations, visions, healings, tongues, 
&e. : in the second coming of the Messiah : in 
the literal gathering of Israel, the restoration of 
the ten tribes, and iu the personal reign of Christ 
for a thousand years. [Millennium.] The 
principle and practice of polygamy, now com- 
monly^ regarded as the most characteristic part* 
of their institutions, did not exist among them 
from the beginning, but were authorised by ‘A 
Revelation on the Patriarchal Order of Matri- 
mony, and Plurality of Wives,’ made to Joseph 
Smith in 1 843. The hierarchy of the Mormons 
consists of several orders : 1. The ‘ first presi- 
dency’ of three members, over whom, however, 
the &at, now Brigham Young, has supremacy: 
2. The ‘ patriarch,’ a kind of office of dignity 
rather than government : 3. The second presi- 
dency of twelve: 4. The seventy: 5. The 
high ^ priests, including the ‘ bishops * or 
superintendents, and the ‘high council’ of 
twelve, a sort of spiritual court of justice be- 
tween believers. Por accounts of tile early 
Mormon history may be particularly consulted 
the publications of Lieut. Gumiisou and Col. 
Kane, United States officers : for hostile, hut 
more or less trustworthy, sketches of their 
faith practice, those of J. C. Bennett, 
an apostate from their persuasion; the Rev. 
H. Caswall, chap. xiii. of Armrioa and the 
American Church, 1851; Conyheara ‘On Mor- 
monism’ {Edinburgh Bemew for 1854); the 
narcatives of Mrs. Mary Ettie and other female 
writers, on the usages of Mormonite polygamy; 
Montogut, ‘Le Mormonisme’ {Bevue des Deux 
Mondes), But this article has been chiefly 
compiled from the information contained in 
one of the last works on the subject, the City 
of the Saints, by the well-known traveller 
Richard P. Burton, a work written in an un- 
usual spirit of favour towards this great im- 
posture and its professors. 
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nxormyras (Gr. fxopjxipos^ a name mTen by 
tbe^ Greeks to a shore-frequenting of a 
variegated colour, probably the Bjparua Mor- 
myrm of Linnaeus). The name was applied 
by Linnseus to a genus of abdominal fishes 
placed in the Malacopteiygian order, between 
the I/udoid and Siluroid families in the system 
of Cuvier. The Mormyri differ from the pikes 
in little else save in the smaU. size of their 
mouth, of which the angles are formed by the 
maxillary bones ; and in a corresponding modi- 
fication of the alimentary canal, the intestines 
being longer, and complicated by two caeca. 
The Mormyri are ~ led to Ihe rivers of 
Africa, and are reckoned the best-flavoiired 
fishes that are caught in the Nile. 

Mloroeco (Fr. maroqnin). A species of j 
goatskin leather, originally imported from the 
Levant and Barbar;^ states. It is extensively' 
used in the binding of books. [Lbather.] 
IHCoronotiea. The Hog-gum tree, M. coc- 
cmm, is a lofty South American and West 
Indian tree, belonging to the CludacecB^ and 
forms a straight trunk one hundred feet liigh, 
with smooth horizontal branches, and thick 
entire glossy leaves. A juice exudes from in- 
cisions of the trimk. This juice hardens into 
a yellowish resin, and has T^en employed me- 
dicinally as a substitute for copaiba. In Brazil 
and Gmana the natives use it for torches, and 
to pitch their boats. 

Moroxite (Gr. fUpolos, the name of an 
Egyptian stone). An opaque greenish-blue 
variety of Apatite from Aieudal in Norway, 
and Pargas in Finland. 

Mtorozyllc Acid. An acid discovered by 
Klaproth in the bark of the Morus alia, or 
white mulberry-tree, 

IMCorpbens (Gr.). In Ancient Mythology, 
the god of dreams ; the son of ‘'Tirws or 
Sonmus, so called as shaping or fashioning 
the dreams of the sleeper. 

XMCorplxIa (Lat. Morpheus). The narcotic 
principle of opium. It may be separated from 
opitmi in the form of white prismatic crystals 
almost insoluble in water, but soluble in boiling 
alcohol; it combines with the acids and forms 
salts, all of which are sedatives, and of great 
therapeutic value as medicines. Of these the 
hydrochlorate of morphia is perhaps the best. 
The acetate of morphia is also a valuable pre- 
paration. One of the most characteristic che- 
mical properties of morphia and its salts is that 
they decompose iodic acid, and consequently 
immediately discolour its aqueous solution. 
The ultimate elements of morphia are carbon, 
hydrogen, oxygen, and nitrogen, and may 
be represented by the formula CgsHgoO^N. 
[Opium:.] 

SCorplinuji (Gr. dtt^y, a name 

applied by Aristotl© to the osprey). This term 
is restricted by Cuvier to a genus of Aooipitres 
called eagle-hawks, having wings shorter than 
the tail, but with long and slender tarsi and 
comparatively feeble toes. Some species have 
the tarsi naked and seutellated, as the Morjphnus 
ffuianensis. 
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Morphologsr {Qv./Aop^,form, and A<fyor). 
In Botany, that department or division of the 
science which treats of the metamorphosis oL 
organs. It appears, from the comparison of. 
one land of oi^n with another, that notwith- 
standing the differences between them, there 
pe so many close analogies, and so much 
identity of structure, as to render it probable 
that they are aE formed upon one common 
plan, modified according to the purpoeas for 
which they are severally destined. The leaf, 
which is the most nniversal of the external 
organs, is taken as the best representation of 
this type ; and with the more reason, because 
aU the other parts are found to have a tendency 
to assume the organisation of a leaf, when any 
disturbing cause interferes with their develope- 
ment. According to morphological writers, the 
scale of a leaf bud is a rudimentary leaf ; the 
petal is a leaf reduced in size, and thinned or 
coloured, or both ; the stamen is a leaf, whoso 
petiole is represented by the filament, while 
^e two lobes of the anther are the two sides of 
its lamina ; and the poUen is the disintegrated 
mesophyll, and so on. These conclusions were 
for a long time ridiculed by many writers ; but 

botanists, anISre now^e foundSlon oF com- 
parative anatomy in plants. At the present 
day the question is indeed no longer speculative, 
but is o^ded by the evidence of our eyes; 
for all those transformations the necessity of 
which morphologists assumed by mere force of 
reasoning have now been witnessed by Scbleiden 
and many others, who hare traced the develope- 
mentqf the organs of plants from their earliest 
condition, through all their modifications, up 
to the period of complete developement, and 
have found that they are all deviations from a 
common type subsequent to the first stage of 
their growth. 

In Zoology, morpholcgy is the history of 
the modifications of fonn which the same 
organ undergoes in the same or m dhlSbrmt 
organisms, ^e sdence has bom advanced 
during the last twenty years by the labours 
of the so-called transcendenial matomuts^ 
and has been most successful when applied 
to the modifications of the vertebrate skele- 
ton. The principles on which the science 
is founded are detailed in the articles Arcbb- 
TYPB ; Homologub ; Skeubton ; and VBBXBBjaa. 
[which see]. 

MCorrice l>aiioe or MCorrla a>fuciee (a 

corruption of Morcsco or Moorish dances). A 
peculiar kind of dance practised in the middle^ 
ages. It is supposed to have been first intro-' 
ducedinto Kigiand from Spain l3y Edward III., 
when John of Gaunt retained from that 
country j but few traces of it are found earlier 
than the times of Henry YHI. ; and it is more 
probable that it was baerowed either from the 
French or the Flemings. In the morris dance 
bells WCM fixed to the feet of the performer, 
and the great art consisted in so moving the 
feet as to produce something like concord from 
the variow heUs. 
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, Mors (Lat. from the root mar, to poimd 
or grind, [La.kgtta.gs]). In Latin Mythology, 
the goddess of death. 

, Mortality, Bills of. Rills of mortality 
are extracts from parish registers, showing the 
numhers who have died in some fixed period 
of time, as a year, a month, or a week; 
and hence they are called yearly, ramtUy, or 
weekly bills. In general, they also contain the 
numhers of baptisms, and sometimes the num- 
bers of marriages. To be correct, these bills 
should state the condition of all thSit die at 
every age, whether boys, married men, widow- 
ers, or bachelors; the corresponding distinctions 
being likewise given for females. Such lists 
of persons of both sexes dying of every disease 
in every month and at every age would, when 
compaced with records of seasons and local 
circumstances, tend greatly to the increase of 
medical knowledge, and afford the necessary 
data for determining the duration of life be- 
tween males and females. 

The keeping of parish re^sters was begun 
in England in the year 1538, in consequence of 
an inaction issued by Lord Cromwell, the 
king’s vicegerent in ecclesiastical affairs, after 
the abolition of the papal authority in the 
kingdom. In Germany they appear to have 
been introduced at a somewhat earlier period, 
for Sussmilch has given extracts from the 
Augsburg bills which go back to the year 1501 ; 
and they were established in most countries of 
Europe about the beginning of the seventeenth 
century. 

The London bills, containing the records 
of baptisms and deaths, were begun in the 
year 1592, but were not kept regularly till 
after the plague which prevailed in 1603 ; since 
which time they have been continued weekly, 
and an annual bill has been also regularly 
published. Their value, however, was veiy 
little understood ; nor do they seem to have 
attracted much notice until 1662, when Graunt 
published his Natural and Political Observa- 
tion on the Mils of Mortality, a work of great 
merit, considering the time at which it was 
written. The ages at which the deaths took 
place were not inserted in the bills till 1728. 
Throughout the country the registers were 
kept, generally speaking, with very little care ; 
but the Act for the registration of births, 
marriages, and deaths, which came into opera- 
tion in 1836, has introduced an incomparably 
better system; and, as the sex, ages, and 
causes of death are now recorded the public 
is in possession of far more authentic in- 
formation than before existed on some of 
the most interesting questions of social statis- 
tics. (See article ‘ Mortality,’ in the Encyclo- 
^eedia Britannioa, 8th edition ; Preface to the 
Poptdation Betwms for 1831 ; Annual Peports 
of the Pegi^rar- General of Births, Deaths, and 
Ma-nriages in EngUtnd, 1839 seg , ; Price On 
Eefv&rfdonary Payments.) 

Mortality^ Baw of. By this term is 
usually understoqd a mathematical relation 
subsisting among' the numbers of persons 
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living at the different ages of life; such that, 
the nximber of persons living at any assigned 
age being given, the number of them who 
remain alive at every subsequent age, and 
consequently the mortality wluch takes place 
in the interval, will be expressible by that 
relation. It must be obvious that in speaking 
of a law of this kind, we can only have regard 
to the averages of large numbers. In respect 
of a single individual, or a small number of 
persons, the uncertainty of the duration of life 
is proverbial; but the case is entirely changed 
when multitudes are concerned; and there are 
few dasses of contingent events of which the 
results can be predicted with so little risk of 
departure from the truth as the average age to 
which the lives of a considerable number of 
persons will be prolonged. 

The circumstances which affect the mean 
duration of human life dependupon a great num- 
ber of different causes ; as climate, the facility 
of obtaining subsistence, the state of civilisation, 
the manner of living, progress of medical science, 
&c., all of which vary in different countries and 
at different times. The law of mortality, there- 
fore, must vary with these circumstances ; and 
consequently, if expressible by any mathe- 
matical function, it must be one affected by 
numerical coef&cients depending on the par- 
ticular circumstances, and of wMeh the values 
can only be determined by observation. The 
simplest expression which has been proposed 
for representing the course of mortality is that 
which is derived from the celebrated hypothesis 
of Pe Moivre ; namely, that if a number of 
individuals be taken in any given year of age, 
the number of deaths which take place among 
them will be the same eveay year until the 
whole pe extinct. In this hypothesis only one 
numerical quantity requires to be determined, 
viz, the average extreme age. Be Moivre 
adopted 86 ; and his hypothesis may therefore 
be simply enunciated as follows: Out of 86 
infants born, 85 will be alive at the end of the 
first year, 84 at the end of the second, and so on 
to the extremity of life, the decrement being one 
in each year. For a considerable number of 
years, about the middle ages of life, this hypo- 
thesis of equal decrements represents the ob- 
served facts with tolerable accuracy ; and, as it 
affords considerable facilities in various cal- 
culations, it was formerly much used in the 
computation of life contingencies. The differ- 
ence between the given age and 86 is called by 
Be Moivre the complement of life', thus the 
complement of a life of 50 is 36 years. 

If we suppose a straight line to be divided 
into a number of equal parts, representing the 
ages of human life, and perpendiculars to be 
dra'Tra through the points of division pro- 
portional to the number of survivors at each 
age out of a ^ven number taken at a previous 
age ; a curve line drawn through the extremities 
of all those perpendiculars will represent the 
law of mortauty as indicated by the observa- 
tions, and the equation of the curve will be the 
relation between the age and the mortality.. 
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Nott it is possible to draw an algebraic curve 
through any number of points; but, in the 
present case, this method of proceeding is 
attended with no advantage ; for if the number 
of points be great, as it necessarily must, the 
equation is of a high order, and its numerical 
computation impracticable. Lambert, of Berlin, 
who appears to have been the first who ex- 
hibited the law of mortality by a curve line, 
constructed a somewhat complicated empi- 
rical formula, which represented the mortality 
observed in London during some part of the 
last century with considerable accuracy, and 
which may be adapted to any other set of 
observations ^ ^^ving suitable values to its 
numerical coefficients. But the most ingenious 
attempt which has^ been made to d^uco a 
formula from 4 priori considerations is contained 
in a paper by the latelMr. Benjamin Gompertz, 
published in the Philosophical Transactions for 
1825. Mr. Gompertz assumed as a principle that 
there is a power in human life to resist the effects 
of disease, or oppose destruction, which loses 
equal proportions of its intensity in successive 
equal small intervals of time ; and from this he 
derived an expression which gives the number 
of survivors (y) of any number of individiials, 
taken at any given age, at the end of any 
number of years {x) counted from that age, in 
terms of three constants, which may be deter- 
mined from observations. The formula may 
be given under this form 

log y =log ? i No. whose log is 
(log log 4? log j), 

Z, y, and q being the constants to be determined. 
On assuming three ages, and taking the cor- 
responding values of a and y from the Carlisle 
table, and determining the constants by means 
of the three equations so formed, the formula 
is found to agree with the table through all 
the ages, within limits which may be fairly 
supposed not to exceed the errors of the ob- 
servations. A supplement to Mr. Gompertz’ 
paper of 1825 will be found in the PhU. 
Trans, for 1862. 

On account of the multitude of causes which 
influence tho rate of mortality among the 
inhabitants of a country, it is plain that any 
formula deduced from a priori considerations 
can only be trusted so far as it is found to 
agree with experience ; and therefore, for all 
practical purposes, recourse is had to a table 
showing for each year of age the number of 
deaths which are observed to take place out of 
a laj^e numher of persons who enter upon that 
age. The ratio of those two numbers is the 
measure of the probability that an individual 
entering npm that age will not survive the 
year, and may be assumed as the law of 
mortality in res;^t of that age. The table 
may be exhibited under different forms : the 
most usual is a table of decrements, which is 
constructed by supposing a large number of 
persons, as 10,000, for example, to start toge- 
ther in the same year of age (the year of 
birth is usually assumed), and to write clown 


in the same column the number of those who 
remain alive at tho end of each successive year. 
From this the number who die in each year, and 
the chances of surviving a year, or any number 
of years, are easily found. For some purposes 
the table of tho probabilities of living over a 
year at each age, or of dying in the course of 
the year, is more convenient ; but either form 
can bo readily reduced to the other. 

The first outline of a life table was tracefl 
by Graunt in his Observations on the Sills 
of Mortality 1662-1678; but the oldest com- 
plete table which we possess is published in 
the Philosophical Transactions for 1693, and 
was constructed by Halley from the mortuary 
registers of Breslau, in Silesia. This town was 
selected, because tho number of births having 
been nearly equal to the number of deaths for 
some years, it might be assumed that the popu- 
lation had remained in a nearly stationary state 
during that time — an assumption which affords 
the means of determining the ratio of the number 
who die at each age to tho number who entered 
upon that age ; for it is evident that in a place 
so circumstaneed, and supposing also there is 
no migration, the number who survive or com- 
plete any year of age within a given period 
is equal to the sum of the deaths at all tiie 
greater ages during the same period. For 
the sake of facilitating calculaticms from the 
table, he reduced the numbers proportionally 
to 1,006, by which number he represented tho 
infants of one year of age. 

This method of determining the mortality 
from the moriuary registers, or hills of mor- 
tality, has been frequently adopted, particu- 
larly by Dr. Smart, in the formation of a table 
showing tho mortality in the city of London 
about tho middle of the last century ; by St. 
Maur, in respect of Paris ; and by Dr. Price 
for the celebrated Northampton table, pre- 
sently to be described. But it is evident that 
as the population of a large town or district of 
country can never bo a^olutely stations^’, 
and as migration must be com^ntly taking 
place to a greater or less extent, the method is 
not absolufiely correct; and, in fact, the re- 
sults to which it leads must be attended with 
great uncertainty. In order to obtain accurate 
results, it is necessary to know the numbers 
who actually enter upon each year of age, as 
well as the numbers who die in that age, 
during the period included in the observation ; 
and hence, in addition to tho mortuary raster, 
an enumeration in each year, or at short in- 
tervals, of the community in the several ages 
of life, is requisite for the accuarate solution of 
the problem. But, although great attention 
has been given of late years to the statistics of 
life, in varioxus countries of Etirope, it is only- 
in a very few instances that sufficiently accu- 
rate data for the construction of a mortality 
table have been obtained from observations 
embracing indiscriminately all the different 
classes oi the inhabitants. Of these few, the 
principal (if not the only) instances are tho 
I observations made in Sweden and Norway j 
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those of Dr. Heysham, at Carlisle; and more] 
recently hy Dr. Oleland, at Q-lasgow. With. I 
these may he noticed Hodgson’s Ohsermtions 
m tU JOu/ration of hife mwngat the 
of ^gland and Wales, extending over a Period 
of 100 Years, each Life being $e;garatdy traced 
(1S64). 

In consequence of the migration ■which is 
constantly going on among the. inhabitants, it 
is very difficult to obtain ■with certainty the 
data necessary for determining the mortality 
of any town or district; but there are various 
associations of individuals with respect to 
which precise data eadst. Such, for example, 
are the religious houses in Catholic countries ; 
the tontines which were established in different 
countries of Europe during the last century ; 
the annuitants of the British government ; and 
especially the life assurance companies, now 
become so numerous. In aU such associations, 
the numbers who enter upon and die in each 
year of age can ho ascertained with precision 
from the records of the association, which, 
therefore, afford the data requisite for deter- 
mining the rata of mortality at the different 
ages, without hypothesis of any kind. Tables 
were thns constructed by Keraseboom, from 
Dutch registers of annuitants ; hy De Pardeua^ 
from the lists of the nominees in the Trench 
tontines, chiefly of 1689 and 1696, and from 
the mortuary registers of the Benedictines, and 
of the nuns in several convents in Paris ; and 
by Mr. Pinlaison, from six different classes of 
annuitants in English and Irish tontines. Of 
the assurance offices, the Equitable Socie^and 
the Amicable Society have published their ex- 
perience separately; and in 1843 a series of 
tables was published under the superintendence 
of a committee of actuaries, exhibiting the law 
of mortality deduced from the combined expe- 
rience of seventeen offices, including the two 
above named. 

. We shall now give a comparative view of 
the mean duration of life at the different ages, 
computed from some of the best known tables, 
premising a short accoimt of eacli table. 

1. Northamj^ton Table. — ^This table, which 
in this country is perhaps better known than 
any other, on account of its having been adopted 
by the greater number of the assurance offices 
as the basis of their tables of premiums, was 
constructed by Dr. Price, from the bills of 
mortality from 1736 to 1780 of the parish of 
All Saints, in the city of Northampton. It 
cannot be considered as possessing much au- 
thority, either on account of the accuracy of 
the data, or the number of lives of which it 
embraces the history ; and the hypotheses made 
use of in its formation — ^namely, that the num- 
ber of inhabitants and the number of annual 
deaths remained the same during the forty-six 
years included in the observations, and also 
that the migrations aU took place at the age of 
twenty years, so far tend to reduce its value 
that at the present time only some twelve or 
thirteen officses retain it as the basis of their 
tables*. It differs from the modem tables in 
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giving a much lower expectation of life at 
the younger and middle i^es ; a circumstance 
which may he in part owing to the improved 
condition of the lahouiing classes of the people, 
hut probably in a mudi greater degree to 
the inaccuracy of the ohsemations. (Price On 
Beversionary Payments, 4th ed. 1783.) 

2. Carlisle Table. — This was constructed 
by Mr. Milne, from registers kept by Dr. Hey- 
sham of the births and deaths which took place 
in the parishes of St. Mary and St. Cuthberb, 
Carlisle, in the nine j^^ears from 1779 to 1787, 
the number of inhabitants having been deter- 
mined by two enumerations which were made 
during that interval. On account of the accuracy 
of the data, and the skilful manner in which 
they were made use of, this table is of consi- 
derable authority, though it probably gives a 
somewhat too favourable view of the duration 
of life as experienced among the inhabitants 
of England generally. (Milne’s Treatise on 
Annuities, ^ 0 . 1815.) 

3. Government Tables. — These tables, as al- 
ready mentioned, were computed by Mr. Pin- 
laison, from observations of the mortality 
among the nominees of life annuities wanted 
by the British government. Mr. EinlaiSon has 
^ven twenty-one tables of the probabilities of 
hfe; but the recorded facts are contained in 
only six of them, the others being formed by 
combinations of these six. (Finlaison’s Be^ort 
to the Lords of the Treasury, published by order 
of the House of Commons, 1829.) 

4. Bgmtable Sooidy's Table. — ^This table, 
which was originally framed hyMr. Griffith 
Davies from decrements of life amongst its 
members, and more fully drawn out by Mr. 
Arthur Morgan from more complete data, 
exhibits the mortality which took place in the 
society from its establishment in 1760 to the 
end of the year 1829. By reason of the great 
number of lives contained in it, and the 
certainty of the data, this is a document 
of great importance. It will be seen from 
the subjoined table, that, for ages under fifty, 
it gives a rather more favourable expec- 
tation of life than the government table for 
males, and agrees nearly with the Carlisle 
table ; but for ages above fifty it gives a less 
favourable expectation than either of those 
tables. The observations commence at the 
age of ten. 

6. The English Idfe Table. — This table is 
described and published in the Mfth and Sixth 
Annued Bejgorts of the Begutrar’-Gmerod (1843 
and 1845). It is constructed from the returns 
to parKament of the ages of the population of 
Eng^nd in 1841 and of the deaths registered 
at different ages in that year, and is probably 
a close approximation to the mean duration of 
life in this country. Dr. Parr, of the Begisferar- 
<3-eneral’s Office, has since published (1864) a 
New English lAfe Table from the returns of two 
censuses and 6,470,720 deaths registered in 
seventeen years. 

Por the sake of avoiding decimal points, the 
numbers in the subjoined table show the mean 
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duration of life for ten individuals, or the num- 
her of years eiy eyed by ton individuals collec- 
tively. In respect of a single individual, the 
znean duration of life is the tenth part of tho 
number given in the table. 
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There are many questions of great interest rc- 
spectix^ the lair of mortality which cannot yet 
be satis&ctorily answere^ from the want ofi 
suffidlent data. The Carliide table gives only 
an indication of local mortality ; but it may 
a^ed, whether the mortality is the same in 
different parts even of the same county, or the 
same in cities as in rural districts ? Now, the 
government annuitants resided in aU different 
parts of the kingdom ; and tho same may be 
said of the membeis 6i the Equitable Society, 
though, perhaps, a msgoiity of the latter were 
resident in I^ndon. Rut tho three tables — 
namely, the CarhsLe table, the table computed 
from ^e government male annuitants, and the 
Equitable Society’s table— present a remarkable 
agreement; and, so fhr as their evidence ^oes, 
we eaanot draw any positive conclusion, mther 
in favour of a partuular district or a select 
class of individu^s. 

It seems to be established beyemd doubt that 
the rate of mortality, at least in England, has 
undergone a very sensible diminution within a 
century, especially in respect of children and 
aged people. This may be ascribed in some 
degree to the discovery of vaccinotion ; but 
more esperially to the general diffusion of 
comfort, and the improved mode of living, 
among the labouring masses of the community. 

Another question of great importance is, 
whether the law of moiety is the same for 
both sexes ? In the above table it will be seen 
that there is a remarkable disparity between 
the male and female annuitants in favour of 
the latter. This indication of the greater lon- 
gevity of females is oonfbmed W we obserra- 
tions of Bo Farrienx on the monneamd nuns in 
Erench convents ; of Kersseboom, on the 
Dutch annuitants; of Dr. Price, on the mor- 
tality at Chester ; and also by the tables con- 
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structod from tho mortality in Sweden, at 

Montpellier in France, and in the cities of 

Amsterdam and Brussels. It is still, however, 

open to doubt whether the superiority shown 

in tho above instances holds generally true. 
In the whole population of Belgium, the 
greater part consisting of peasant^ and lu- 

bourers, it is found that the lives of females 

are shorter than tlioso of males; while in 

the towns the advanta|g;e is on the side of 

the females. Tho commned experience of the 
seventeen life ussarance offices above referred 

to shows no superiority in the duration of 

female life. 

Tlio following tabic, allowing the proportion 

of deaths to the popnlation in the principal 

states of Europe, according to the latest obser- 
vations, is ext^ted from a paper in tho Reme 
Enc^dopedique for July and August, 1833. 
We cannot vouch for its accuracy, but it is pro- 
bably not far fieom the truth. 
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For an accurate description of the various 
mortality tables up to the dste of its publica- 
tion, tho reader Is referred to the exeeUent 
aitide on the sulyeet, by Mr. Milne, in the 
En^lopadia Briicamica, 8th edition, 

Mortar* [Cbiokts.] 

Mobtas. jm Artillery, a short piece of 
ordnance, used to throw riiells at very high 
angles (vertical fire), generally 45*^, the charge 
varying with the range requii^. Mortars are 
distinguished by the diameters of their bores. 
They are not mounted on carriages, but on 
simple bedt of wood or iron. 

ncortar vesseli A small vessel of con- 
sldorablo beam, for carrying a heavy mortar 
amidships, which is slung in a massive bed. 
Iho mortar vessels were foannerly known as 
bomb I’etches. 

Mortgage (FV. fbom moxtt tZesd, and gage, 
pledge). In Law, a mortgage deed is in efibet 
an absolute oonv^yanca from the borrower to 
the lender, with a condition that if a sum of 
money is paid by a stip^ted day the property 
shall be voeonveyed. ^us the grantee has a 
conditional estate^ during tho continuance of 
which the mortgagor, though in possession, is 
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in contemplation of law only tenant at will to 
the mortgagee; and on failure of payment, 
the estate of the mortgagee would become 
absolute at law. But in equity the mort- 
gagee’s estate is subject to an ^vAty of re- 
demption, or right to redeem on the part of 
the mortgagor; and a mortgage is &us re- 
deemable so long as the relation of debtor 
or creditor appears to subsist between the 
parties, and for twenty years after the 
last acknowledgement of that relation by 
the mortgagee, unless upon his application 
the tight be previously foreclosed by a de- 
cree of the court. Mortgages now commonly 
contain a power authorising the mortgagee 
to sell the property and repay himself out of 
the proceeds. 

IMCortler (Fr.). The name given to a cap 
of state, of great antiquity, worn by the 
kings of France, and the form of which is still 
preserved in the cap worn by the president 
de la cour of Paris. 

aMCortification (Lat. mortificus, causing 
deathi^. Local death; gangrene. When any 
portion of the body loses its vitality, a process 
of separation takes place between it and the 
living parts that surround it; and when this 
happens in certain parts or organs it is neces- 
sarily fatal. The symptoms attending mor- 
tification of the viscera are generally loss of 
pain, diminution of fever, sm^ sinking pulse, 
hiccup, delirium, cold sweat, and fainting, which 
precedes death. 

Mostificatioit. In Scottish Law, a term 
nearly synonymous mth mortmain in English. 
By an Act of 1587, land vested in the church was 
declared to be given for superstitious purposes, 
and to belong to the crown; and thus the 
spoliation of the richly endowed church of 
that country prior to the Eeformation was 
finally legalised, 

ItEortlse (Fr. mortaise, from Lat. mordere. 
to Inte). In Architecture, a mortise is the 
junction of two pieces of wood, or other 
material, the cavity being cut in one piece to 
receive the projection left in the other, which 
is called the tenon or tenant. 

Mortmain (Old Fr.). In Law, an aliena- 
tion of lands, tenements, or hereditaments, 
to any corporation, sole or aggregate, guild, 
or fraternity. The foundation of the statute 
of mortmaiu is Magna Charta, hy which 
it was rendered unla’^ul for anyone to give 
his lands to a religious house, &c. iu order 
to take them back again to hold of the same 
house; which was eattended, by interpreta- 
tion, so as to annul gifts of lands wbi^ re- 
ligious houses did not give back to the donor 
to his own use, hut kept in their own hands 
after taking. A great number of statutes were 
afterwards passed in order to restrict aliena- 
tions to religious persons and houses, and 
various devices formed for the purpose of 
eluding them; of which the system of uses, 
which has become in some sort the foundation 
of our law of real property, was one. [Eeai. 
PjEomuTT ; Trust.] But during the whole of 
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this time the king had the power of dispensing 
■with the statutes of mortmain by granting 
licenses of alienation; and this power was 
confirmed to the crown by stat. 7 & 8 Wm. 
III. c. 37. G-ifts for charitable purposes are 
now subjected, by the Mortmain Act of 9 
Geo. II. -c. 36, to particular restrictions, a 
neglect of which frequently invalidates them. 
The term mortmain is derived from the Latin 
words mortua manus {dead hand), because the 
lands so alienated are said to fall into a dead 
hand; i.e. one incapable of performing the 
usual services required of tenants. 

Mortuary (Lat. mortuarius, belonging to 
the dead). In Law, a fee paid to the incum- 
bent of a parish, by custom peculiar to some 
places, on the death of a parishioner. It 
appears to have been a very ancient usage to 
present the priest, on tbe solemnisation of a 
funeral, with some personal chattel of the 
deceased, or a sum of money in lieu of it; 
under the various titles of peeunia sepul- 
chralis, sedatium, in {Saxon soul-shot, &e. 
It had become a legal custom as early as the 
reign of Henry IH., when the reservation 
of a mortuary appears to have been essential 
to tbe validity of a testament of chattels. 
The amount was fixed by 21 Henry VIII. 
c. 6, according to an ad valorem taxation of 
the goods of the deceased. Mortuaries (where 
due by custom) are recoverable in the eccle- 
siastical courts; and it should appear, since 
the statute, at common law; although sudi 
actions have not hitherto been brought. 

Moras (Lat. ; Gr. fidpov, the mulberry-tree). 
A small gen'tts of plants belonging to the 
Moracea, containing some species valuable for 
their fruit, and others fox their foliage. The 
former is our Mulberry-tree, Moms nigra, 
whose weE-known black juicy berries are a 
favourite autumn production; the latter are 
M, alba and others, which constitute the best 
of all food for silkworms, but are somewhat 
tender in our climate, and cannot be usefully 
cultivated even in tbe midland, country of 
England. 

Morvenite. A variety of Harmotome, found 
in the granite of Strontian in Argyleshire. 

Mosciic or Musalc (Lat. musi'vus). In 
Painting, representations of objects by means 
of very minute pieces of stones or pebbles of 
different colours, or variegated glass care- 
folly inlaid upon a ground generally of metal, 
are known by this name. This art was prac-« 
tised at a very early period, and was reintro- 
duced to Italy by the Byzantine Greeks. It 
was applied hy tbe Eomans in four different 
styles : the opus tesseUaium, the opus vermi- 
G^tum, the opus sectUe, and the <pua nmsvewm. 
The first three are purely geometric or orna- 
mental, and are strictly only ojJtts Uthostro-- 
twm, i. e. the regular mechanical arrangement 
of various coloured stones, sometimes in small 
cubes eaUfd tesserae or tessellae, sometimes in 
slabs of various shapes. The opm nmsiuum was 
the only pictorial mosaic, i.e. in which iiatuxal 
objects were imitated. 
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mosaic Gk>ld< Bistdpliide of tin ; a yel- | 
low flaky STitstance, sometimes employed in 
ornamental japan work. This term has also 
been applied to a superior kind of brass, and 
to a yellow alloy of copper, zinc, and gold. 
[Auetim MusrvTJM.] 

Mosafo VSTotbim In Architecture, the in- 
laying pavements, walls, &c. with small dies 
of different-coloured stones or glass, in regu- 
lar figures, or to represent historical or other 
subjects. 

mosasaurxts (Lat. Mosa, the Meicse, and 
Gr. travpos, lizard)* A large extinct Lacertian 
reptile which existed during the deposition of 
the Cretaceous strata. Its remains have been 
found both near Maestricht and in the creta- 
ceous deposits in America. The concavo-convex 
or procaehan type of veriebrm existed in the 
spinal column of this extinct gigantic saurian. 

BKoslem. [Mussuluaj:?.] 

mosque (Arab, medsched). A Moham- 
medan place of reli^oua worship. The princi- 
pal interior decoration of mosques consists in 
the lamps, which are numerous, and singularly 
disposed; the floor is covered with carpets: 
the direction of Mecca is denoted by a niche, 
or by a tablet inscribed with verses of the 
Koran, called the Kebla. The principal Ara- 
bian and Syrian mosques are most remarkable 
for their vast quadrangles, surronnded with 
numerons columns ; those of the Turks for the 
elegance of their cupolas. The original places 
of worship of the Arabians were the temples 
dedicated to the religion of the different nations 
whom they subdued. It was not until they 
had consolidated their power that the Ara- 
bians devoted themselves to the cultivation 
of the arts, and gave any indication of that 
architectural genius which afterwards dis- 
played itself in the structure of mosques. At 
the entrance of almost every mosque there is 
a large court planted with bushy trees, in the 
centre of which, or under a vestibule paved 
with marble, are fountains for the prescribed 
ablutions of the Mussulmans; and to these 
courts is usually attached a small gallery, on 
which the apartments of the ministers of re- 
ligion, &c. abut. But besides mosques for 
public worship, there are others set apart for 
the instruction of young men in the science of 
legislation and the doctrines of the Koran ; 
and to this class, belong the so-called roycd 
mosques, orycwis, of Constantinople. Most 
of these mosques have hospitals for poor, sick, 
or deranged persons, attached to them. Their 
revenues are often considerable, and are de- 
rived chiefly from endowments in landed pro- 
perty. The term mo&qm is found, with slight 
variation, in all European languages. The 
Turkish equivalent is supposed to be derived 
from the Arabic mesgiad, a $laoe of adora- 
tion ; and from this are derived respectively 
the Erench mosqu^e, the German moschee, 
the Spanish mequita, the Italian mascheta, 
and the English mosque. ptoAEBT.] 

IMCosqulto. The American name for the 
species of gnat Ctdex, They abound in damp 
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situations, both in the warmer climates and 
during the summer months in high northern 
latitudes* They pierce the skin with a lan- 
cetted proboscis, and discharge a venomous 
liquor into the wound; they can be guarded 
against at night by enclosing the bed with a 
mosquito curtain. The Laplanders drive them 
away by fire, and by coating the naked parts 
of the body with grease. 

ncoss Agate» The name given to those 
kinds of Agate which enclose dendritic or 
moss-hke markings. They are found in large 
quantities at Oberstein in Saxony. 

Moss Xiand. Land abounding ^ in peat 
moss, but not so much saturated with water 
as to become peat bog, or morass. 

Mosses (Fr. mousse, Lat. muscus, Ger. 
moos). In common language, mosses signify 
any minute, small-leaved Cryptogamic plants. 
But in systematical botany no plants are con- 
sidered mosses, except such as belong to the 
natural order Bryacee or Musd. Such plants 
are simple-leaved ; without spiral vessels or 
stomates; with a distinct axis of growth; 
and with the spores or reproductive matter 
enclosed in cases, called oporanaia or thacCi 
covered by a cup or calyptra. The structure 
of the sporangia is as complex as that of the 
stems and leaves is simple. Each sporangium 
is closed by a lid or operculum ; below which 
is a transverse membrane?, closing up the urn 
left after the fall of the operculum. The 
edge of the um is furnished with one or 
more rows of teeth, in all eases some multi- 
ple of four; in the centre is a columella or 
column, and between the latter and the sides 
of the urn are the spores. It is not a little 
singular that such plants should have cases 
called staminidia^ containing powdery matter ; 
among which are found animalcules, not dis- 
rin^shable from such as are called spermatic, 
and which swim about freeiy in water, 

Moss-troopevs* In En^sh and 8cot- 
tish History, those inhabitants of the borders 
of the respective countries who were banded 
tc^ether in clans and lived by rapine, received 
tins denomination fliom the character of the 
country over which they trooped in their ex- 
cursions. These banditti were little heard of 
after the union of the two crown^ but not 
absolutely suppressed until the union of the 
kingdoms a century afterwards. 

Mossotlte. A variety of Aragonite, found 
in fibrous radiating aggregations, of a pale- 
green colour, in the Lias of Gerfalco in Tuscany. 

Motes. Among the Anglo-Saxons, public 
courts or conventions of the people assembled 
for municipal or legislative purposes. They 
were of various kinds; as 'Wittbnagemotb, 
Eolxmotb, BtJEGH Mote, &c. [which see]. 
Moteer was a customa^ service or payment 
at the mote or court or the lord, from which 
certain persons alone were exempted by char- 
ter or other privilege. 

- Motet (Ital. motetto). In Music, a vocal 
composition, consisting of from one to eight 
parts, of a sacred character. 



MOTHBE LIQUOR 
' IMCotlier Xilqnor or MotlKer Water. A 

term ap|»lied "by chemists to saline solntaons 
from ■which crystals have been deposited, and 
■which, ■when poured off and re-evaporated, 
generally furnish a second crop. 

IMCotlier of Pearl (Oer. perlen-mutter, 
Fr. nacre de perles). The hard, silvery, bril- 
liant internal layer of several Idnds of shells, 
particularly oysters, ■which is often variegated 
with changing purple and azure colours. The 
large oysters of the Indian seas alone secrete 
this coat of sufficient thickness to render their 
shells available for the purposes of manufac- 
tures. The genus pf shell fish called JPmta- 
dina famishes the finest pearls, as well as 
mother of pearl; it is found in greatest 
perfection round the coasts of Ceylon, near 
Ormus in the Persian Grulf, at Cape Comorin, 
and among some of the Anstralian seas. 
The brilliant hues of mother of pearl do not 
depend npon the nature of the substance, but 
upon its structure. The microscopic -wrinkles 
or furrows which run across the surface of 
every slice act upon the reflected light in such 
a way as to produce the chromatic effect ; for 
Sir David Brewster has shown that if we 
take, with very fine black wax, or with the so- 
called fusible alloy, an impression of mother of 
pearl, it will possess the iridescent appearance. 
Mother of pearl is very delicate to work ; but 
it may be fashioned by saws, files, and drills, 
■with the aid sometimes of an acid, such as 
the dilute muriatic ; it is polished by colcothar. 
(Ure’s JDkUomfy of Arts, ^c.) 

Motber of Vinegar. Tlie flocculent my- 
celium of various Moulds, which forms on. the 
surfeice of vinegar. 

IMCotber-oells. In Vegetable Physiology, 
cells in which other cells are generated. 

aMCotlon (Lat. motio). In Mechanical PH- 
losopliy, motion is change of place: i.e. of 
the_ part of space wMch body occupies, 
or in which it is extended. Motion is rea^ 
or absolute when the moTing body changes 
its place in absolute space; it is relative 
when the body changes its place only with 
relation to surrounding bodies; and it is 
apparent when the body changes its situa- 
tion with respect to other bodies that appear 
to -us to be at rest. All the phenomena of 
motion are derived by mathematical deductions 
from the three following laws of motion given 
by Newton in Ms Prindpia : — 

1. A body must continue for ever in a state 
of rest, or of uniform motion in a straight line, 
if it be not disturbed by the action of an ex- 
ternal cause. 

2. Every change of motion produced by any 
external force is proportional to the force im- 

E ressed, and in the direction of the straight 
Ine in which the force acts. 

3, Action and reaction are equal and in 
contrary directions; that is, equal and con- 
traiy changes of motion are produced on bodies 
which mutually act on each other. 

The term quantity of motim is used, by, 
VTiters on mechanics, to denote the prodnet 
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of the mass of a body into the velocity with 
which it moves. It is, therefore, synonymous 
with mommtum. 

Motion”. In Music, refers to the movement 
of l^e parts in contrapuntal -writing. Direct 
or similar motion is when two parts move in 
the same direction, i. e. rise or fall together ; 
contrary motion is when one rises and the 
other falls ; and oblique motion is when one 
part moves in either direction while the other 
IS stationary. Contrary motion is the best, 
and next obliq-ne motion. 

MonoN. Xr Painting and Sculpture, the 
change of place or position which from certain 
attitudes a figure seems to be maki n g in its 
representation in a picture. It can be only 
implied from the attitude which prepares the 
animal for the-given change, and differs from 
Action [which see]. Upon motion, in art, de- 
pends that life which seems to pervade a pietnro 
when executed by a master. 

UKotion in Court. In Law, an occasional 
application to the court, by the parties or their 
counsel. Motions are either of a criminal 
nature, as motions for an attachment for a 
paisheha-viour ; or of a cml nature. A motion 
in the courts of common law is either for a 
rule absolute, i. e. to take effect immediately ; 
or it is for what is termed a rule nisi, or a 
rule to show cause — i. e. a rule to take 
^eetj unless cause be sho”wn against it by a 
certain day, when, if no cause be shown, the 
rule is made absolute. Motions also form an 
important part of the practice of courts of 
equity. Injunctions [In junction] are usually 
applied for in this manner. Motions are ac- 
companied hy affidavits stating &e facts on 
which they are grounded, and generally pre- 
ceded by a notice to the opposite party. 

ZMIotory or IMotorlal. In Physiology, this 
term was applied by Hartley, in 1749, to the 
nerves conveying the stimulus to the muscles, 
in eontradis-tinction to the nerves conveying 
the impressions to the neural axis, which he 
called sensory", but he distinguished those 
actions which result from the conveyance of 
impressions to the brain, producing sensation 
and exciting volition, from those actions which 
are now called reflex \ as where he states 
that * the actions of sneezing, swallowing, 
coughing, hiccoughing, vomiting, and expel- 
ling the fceees and urine, with others of a like 
nature, are to he deduced from those vibrations 
which first ascend up the smsory nerves, and 
them are detached down the motory nerves, 
which communicate -with these by some common 
trunk, plexus, or ganglion.’ 

Sttotto (Ital.). A term used to signify a 
word or sentence added to a device ; when 
put upon a scroll, it is commonly employed as 
an external ornament of coat armour, tfhe use 
of mottoes for this purpose is very ancient. The 
term rmtto is also applied to a sentence or 
quotation prefixed to any writing or publication. 

»Koul4 (G-oth. mulda, dust). Soil com- 
posed of decayed vegetable matter in a state of 
minute division, more or less mixed with gar- 
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den earth. The kiads of mould most in use 
in horticulture are Leaf mould, formed from 
the decayed leaves of trees; Eich mould, 
formed of thoroughly decayed stable dung; 
Heath mould, found on the surface of heath 
lands ; and Peat mould, formed of thoroughly 
decomposed peat. In general, mould is dis- 
tinguished from soils by containing a much 
greater portion of organic than of earthy 
matters. 

MoiJxi) (Fr. moule; Span, molde; prohahly 
from Lat. modulus). In Sculpture, the matrix 
or hollowed wrought form into which the liquid 
or plaster, wax or metal, is run in casting 
works of art. 

A safe~movM is a mould taken in many 
pieces from the original cast from the first i 
mould, which is destroyed, so that it can be j 
safely Kjmoved from tibe model, and bo put 
together again, in order to produce other casts. 

SEMtould Xkolt. A large room in a dockyard 
in which the several parts of the ship are 
drawn out in their proper dimensions, for the 
guidance of the hxiilder. 

Moulds. This name is popularly applied 
to the thread-like Fungi which prey upon our 
provisions, and attack such substances as gum, 
glue, ink, &c., lining at their e:^ense, and 
destroying their valuable j^perties. Many 
of the moulds, observes Mr. Berkeley, are capa- 
ble of sustaining life when immersed in fluids, 
contrary to the habit of most Fungi ; and from 
their capability of appropriating what is nutri- 
tious, and rejecting what is hurtful, they are 
often developed even in solutions of poisonous 
metallic salts, which would be fatal to Fungi 
in general. In a solution of sulphate of copper, 
for example, they become as it were electro- 
typed by the copper, while they appropriate 
the other elements. 

As the spores are often able to sustain a 
considerable de^ee of heat without destruc- 
tion, they occur in situations where they would 
otherwise not be expected, as in preserved 
fruits which have been subjected to heat, and 
when there could be no access of fresh spores. 
"TOere tiiere is any possibility of communica- 
tion, there are few kinds of vegetable tissues 
which they cannot penetrate ; and in animals, 
they oconr in situations where they must, like 
intestinal worms, have worked their way through 
the tissues to the cavities in which they grow. 
They are amongst the most destructive agents 
in the production of disease, as is proved by 
the potato murrain. In the human frame they 
are the j^tful source of cutaneous disoicdcrs. 
(Lindley and Moore, Treasury qf Botany.) 

. Moulding (Fr. moulure). In Architecture, 
the various members of an order, which are 
shaped into various curved or flat forms, of 
which there are eight sorts : (1) l^e fllet, square 
in profile; (2) the astragal; (3) the torus, 
larger than the astragal ; (4) the scotia ; (5) 
the echinus or quarter round ; (6) the inverted 
cyma, talon, or ogee; (7) the cyma, the cyma 
recta, or c^atium; and (8) me cavetto or 
hollow. 


MOUNTAIN LIMESTONE 
In the Eomanesquo, and Teutonic or Oothic 
styles of architecture, mouldings atB of great 
importance, as determining the exact stage of 
art to which a particular building belongs. 
(F. A. Paley, Manual of Gotkio Mtmdings.) 

Moulting. The fall of the plumage of 
birds. It may be either partial or total. The 
complete moult generally takes place annually ; 
the partial moult occurs at the change of 
plumage to which some species of birds aw 
subject at the breeding season. The moult is 
always accompanied by *he developement of a 
new plumage, which may be of a different 
colour from that which is lost. [Indukbntum. ] 
Mountain (La Montugne).^ In French 
History, a popular name given in 1793 to the 
party of extreme Jacobins in the Convention, 
who occupied the highest rows of seate, while 
die moderate men generally crowded into 
lower places in the centre (thence called ptotw). 
As government fell more and more into the 
hands of these violent politicians, it liecame in 
course of time a title of honour, and (after the 
fall of Eobespierre) of reproach. 

Mountain Slue. Blue copper-ore. [Chbs- 

BTXITB.] 

Mountain Cork. [Asmssros.] 

Mountain Green. [Csetsocoiaa.] 
Mountain Seather. A variety of AsIms- 
tos occurring in flat flexible pieces resembling 
leather, and of a whitish colour. It differs 
firom common Asbestos chiefly in having the 
fibres interlaced instead of even and parallel. 

Mountain Xitmestone. The rock thus 
named is often called the carhonif&rom lirm- 
stone, but to English geologists the older name 
will always be interesting, as marking some of 
its essential peculiarities in England. 

This kind of limestone is of various colours, 
and often so full of organic remains as to 
appear almost entirely made up of them, espe- 
dally of fragments of encrinitel columns; but 
sometimes scarcely an organism is to bo de- 
tected, and the ro^ is veined and variegated 
with streaks of calcawons spar. Both these 
varieties form useful and often handsome 
marbles. 

This rock is of further interest, as being 
that which in the centre and north of England 
is the seat of our most productive lead mines ; 
hence it is called metalliferous limestone. The 
great patch of limestone extending from the 
Tweed to the Tees, bound(?d by the coal mea- 
sures on the east, and on tne west by the 
Cheviot Hills, is especially known as the lead 
measures. The characters of the rocks are 
very variable. The veins hitherto worked 
occupy a space of about fifteen miles north 
and south, and twenty west and east, and run, 
with little exception, nearly west and east. 

The Yorkshire limestone distwet, exclusive 
of its metallic veinsi, is travewed by others, 
which, as they are only filled with non-metellic 
minerals, are of little interest to the miner, 
although of dew importance to the geologist. 
They intersect the metallic veins, disturbing the 
pansdlelism of the strata, and often occasioning 
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mucli irregularity and confusion. The contents 
of these cross-courses are very miscellaneons ; 
and where the material with which they are filled 
is •«*»'«'» harder and more durable than the re- 
gular strata, their course is often perceptible 
upon the weather-worn surface of the country 
which they traverse. Such is the cross vein of 
the lead measures called the DeviTs Backbone, 
forming a ridge that may be traced a consider- 
able distance along the country through whidi 
it passes. 

The Derbyshire limestone district is well 
known. Castleton is its northern point, and 
it extends southward about twenty-five miles to 
Weaver HiU. Its breadth is very irregular, but 
nowhere much exceeds twenty miles. At its 
eastern end it produces the delightful and varied 
scenery of IVfatlock, and its north-western ex- 
tremity is celebrated for the wonders of the 
Peak. 

,In regard to the varied aspect of this district, 
it may be observed that the different strata of 
limestone differ considerahly from each other ; 
that beds and dikes of basalt intervene, provin- 
cially called toadstone (todt-stein, dead or un^ 
^oditcUve rocTc) ; and lastly, that the country 
is traversed by great faults or dislocations. 

The singular turreted and broken appearance 
of these limestone rocks, and the fantastic 
shapes which their various masses occasionally 
assume, are well seen in Dovedale ; and some 
of their other peculiarities, especially their 
curvatures, and some of the dislocations which 
they have suffered, are evident in Matlock and 
its neighbourhood. In the High Tor the 
stratification appears horizontal and regular 
when viewed in front ; but a more accurate ex- 
amination shows that it is curved and irregular. 
An instance of curved strata may be seen in 
Crieh Cliff, about four miles east of Matlock ; 
it is an isolated hill about 900 feet above the 
level of the river. The different beds of lime- 
stone are of very different qualities and compo- 
sition ; the upper cherty, and often bituminous, 
abounding in corallines and encrinital stems, 
&c., often curiously seen in relief \ipon its 
weather-worn surface. Beneath the rock, beds 
of magnesian limestone and silicious limestone 
or dunstone are seen, and towards the lower 
part beds of black marble. The lowest lime- 
stone stratum is that which forms the Peak 
Forest^ the downs of Buxton, and the Weaver 
Hills ; and in it are several remarkable caverns. 
We find at Castleton numerous veins of fiuor 
spar, used in the manufacture of vases, &c.; 
also elastic bitumen, or fossil caoutchouc. The 
subterranean streams which traverse many of 
these caverns, the stdactUes and stalagmites in 
which they abound, and the thermal waters 
which characterise the district, are all important 
points to be noticed. The toadstone of Derby- 
shire is sometimes regularly stratified between 
the limestone beds. The toadstone never con- 
tains shells or organic remains; chalcedony, 
zeolite, and globules of calcareous spar are not 
uncommon in it. In the cave at Castleton it 
forms a large irregular column, 
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The veins ot the limestone in Derbyshire 
contain ores of lead, manganese, copper, zinc, 
and iron : indeed, the proper repository of the 
lead appears to be the limestone, though it also 
occurs in some other strata, and rarely in the 
toadstone, in which it is always in small quan- 
tities, and merely in strings or very imperfect 
veins. 

Near Bristol the limestone hills rise from 
below the new red sandstone, and from the 
edges of the coal basin. In some places it is 
very bituminous, as on the Avon at Chepstow, 
where it exudes petroleum. On the Welsh 
coast of the Bristol Channel we have another 
ridge of limestone, forming one side of the basin 
in which the great coalfield of South Wales is 
situated. The hills on the west of Swansea and 
the cliffs on the soxith of Pembroke are of this 
formation; and on the banks of the Wye it con- 
stitutes scenery of a soft but most romantic 
character. ^ There is something singularly 
fascinating in the landscape of limestone 
districts, resulting not only from the varied 
forms and groupings of the mountain masses, 
but depending also upon the nature of the 
substance and of the soil derived from its 
decay. Upon the perpendicular and projecting 
precipices lichens of various and singular hues 
alternate with the grey surface of the uncovered 
rock; a variety of shrubs are scattered by 
nature’s hand upon its picturesque and waving 
sides; ivy^ and other creeping plants issue in 
gay luxuriance from its crevices, and the glens 
and valleys are adorned by every variety of 
verdure. [CAnBONiFEsotrs System.] 

Mountain Systems. In all countries tho 
mountains are singularly influential in modify- 
ing the essential features of the land, in in- 
fluencing climate, and in governing the distri- 
bution of life. There is nothing in physical 
geography that affords a better indication of 
the present condition and future capabilities of 
a country than its mountain and river systems. 

Mountains occur usually in lines of consider- 
able length as compared with their breadth. A 
mountain chain is thus a continuous series of 
elevated land, broken occasionally by valleys, 
and rising here and there into lofty peaks. 
When the phenomenon is on a grand scale, 
the chain influences greatly the geological 
structure ; and when local, there is local geo- 
lo^eal cause. 

Each great tract of the earth has its mountain 
^stem,^ governing its form and often marking 
its outline. In some countries where there are 
many such chains having different directions, 
the older mark the coasts, and the newer the 
central ridge. In others the coast range is 
the princip^ and more modem elevation, and 
determines the whole character of the interior. 

The principal moimtain chains of the earth 
are as follows, and are noticed under separate 
headings. In Exirope and Asia, including North 
Africa, a vast central line of chief elevation in- 
cludes the H 1 MAI.ATAW chain, tile Ca-UOASUS, the 
Alps, the Atias, and the Pyrenees. Somewhat 
subordinate to these, but still important, are the 
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Caepathians, the Balkast, and the Apennines. ' 
In ^Tith Africa there is no principal monntain 
chain. In America there are the Akoss and the 
Eocey Mountains, and the much Wer, hut not 
T,mimportant, chain of the Appalachians. 

Yoleanoes do not form mountain chains, 
though they occasionally occur in continuous 
lines. Besides the continuous chains and de- 
tached volcanic mountains, there are not grant- 
ing instances of isolated mountain masses. 

Many of the great mountain chains are 
continued heyond the coast into the ocean as 
submarine momatains. There can be little 
doubt that these phenomena mark great lines 
of upheaval, and are very important in reference 
to the earth’s history. 

XMCourstingr (akin to Gael, mairgnich, to 
groan ; Gr. to be anxious ; Goth, 

mauman : Wed^ood). Any external indica- 
tion or manifestation of grief for the death of 
a friend or relative. Certain usages in regard to 
mourning have been in force among all nations 
from the earliest ages ; but except in the grief 
of which they are intended to he the symbol, 
no customs exhibit fewer marks of uniformity. 
Thus, the Chinese mourn in white ; the Turks m 
blue or in violet; the Egyptians in yellow ; the 
Ethiopians in grey. In ancient Borne and Lace- 
daemon the ladies mourned in white. In Eastern 
eoimtries it was regarded as a peculiar mark of 
afSliction to cut the hair ; and at Borne, on the 
contrary, to let it grow. The Greeks adopted 
the Eastern practice, and bestrewed with their 
hair the tombs of those for whom they mourned. 
The peculiarities of the ancient lews in time 
of mourning are well known ; and the various 
customs of which so minute an accoimt is con- 
tained in the Pentateuch are still maintained 
on these occasions by their descendants , From 
the commencement of the Christian era the 

llurope has heenf with very few exceptions, 
black. The kings of France mourn in violet. 
The duration of the period of mourning differs 
in different countries, but in aH is usually regu- 
lated by the nearness of relationship between 
the survivors and the deceased. The rules 
that determine the forms and duration of court 
mourning emanate from the sovereign, hut 
do not extend heyond the court. (The art. 
‘Beuill,’ in the Efncyclopidie d<$ Gens d% Mmde^ \ 
gives a very complete view of the chief modes of 
mourning in use in ancient and modern times.) 
[Sepdltubb, Bites op.] 

Mouse. In Naval Afl^irs, a hump or knot 
worked on a rope, to prevent a noose from 
slipping. . 

Mousb, In Zoology. [Mtrs.] 

MousliMT a Book. Passing a piece of 
spun yam round tiia point and back of (he 
hook of a block, in order to prevent its disen- 
gaging itself from anything it may be hooked to. 

Moutb (Ger. mnnd, Goth. munt!^). In 
Architecture, the same as Oatbtto [which see}. 

Movable X'easts. Certain festivals held 
in commemoration of different events recorded 
in the Gospels and the Acts of the Apostles. 
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As they are reckoned backward and forward from 
the Besurrcction, and as the celebration of that 
event depends on the time of new moon, which 
varies at different times through the space of a 
month, these dependent festivals also vary in 
the same way. Easter is always the tirst Bun- 
day after the flRst new moon after March 21 ; 
and from this all the others are reckoned for 
each year. 

Movement. In Politics, an expression 
adopted of late years into the political voca- 
bulary of most European nations, signifying 
that party in a state which strives to obtain 
such concessions in favour of popular rights 
as will ultimately place the chief functions of 
government in the hands of the people. It is 
opposed to the Conservative party, or the parti 
de resistance. 

Moving or Motive X'orce. In Mechanics, 
the cause of the change of velocity in the 
motion of a body. At any instant it is mea- 
sured by the increment of momentum, referred 
to the unit of time, and is, therefore, expressed 




dt^ 


The imit of moving force is 


that which in every unit of time could impart 
to the unit of mass a unit of velocity. That 
part of the moving force which may be con- 
ceived to be acting upon each unit of mass of a 
moving body is often called the accelerating 
force. 

Moza (Fr.). There are various substances 
used in surgery to produce a sore by means of 
slow combustion. Moxa, which is one of these 
substances, is prepared in Japan and China 
from certain species of Artemisia, as A. Moxa, 
A. chinensis, &c., and consists of the downy 
covering of their leaves and stems. 

Mozambique Cnxrent. A south-westerly 
current thus named sets along the African coast 
toward the channel of Mozambique during 
the whole year, and is probably the result of 
a drift current produced in the South Indian 
Ocean by the monsoons; it varies much in 
different seasons and years. The set of the 
winds drives the water up among the islands, 
and forces it to recover its level by rushing 
through the Mozambique channel. 

This current is a part of the chain convey- 
ing the waters of the Pacific to the Atlantic, 

I and is connected with the current produced 
within a narrow belt of ocean on the south 
side of the equator. On the north side the 
causes act less regularly, and the results are 
not traceable. 

Muoie Acid. A crystalline acid formed 
by the oxidation of gum arabic, sugar of milk, 
and other members of the saccharine group of 
substances. It is a dibasic acid. 

Muclvora (Lat. mucus; voro, 7 devour). 
A name applied to a family of Dipterous in- 
sects, comprehending th<«© which feed on the 
juices of plants. 

Mnok, Bumring au A phrase which has 
been adopted into the English language to sig- 
nify an indiscriminate attack upon friends and 
|, enemies ; as in the verso, 
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Who tma a muck, and tilts at all he meets. 

This expression is derived from tlie Javacn woid 
amok, ■which means to kill ; the inhabitants of 
Java, and many other of the Asiatic islands, 
being remarkable for a frenzy which leads them 
to aim at indiscriminate destruction. These fits 
of desperation were long considered peculiar 
to the class of slaves in the islands above 
mentioned; but there are many instances on 
record -where whole villages, and even armies, 
have tinder the influence of amok devoted 
themselves to destruction to avenge an injury 
or an insult. The accounts of the wars or the 
Javans, says Baffles, in his Bisbory of Java, as 
wdl as of the MaUyus, abound with instances 
of warriors running amok ; of combatants rush- 
ing on the enemy, committing indiscriminate 
slaughter, and never surrendering themselves 
alive. The .cause of these fits of desperation 
has been attributed to intemperate opium- 
eating. 

Wnooios axembraae. The membranous 
lining of the canals and ca-vities of the body 
which are exposed to the contact of air or 
other inorganic substances. The basis of this 
membrane is compact cellular tissue, ha'ving a 
peculiar cutieular covering, beset in some cases 
with abundant nervous papillm, in others -with 
the orifices of secretory glands. 

AKueronate (Lat.mucronatns, from mncro, 
a In Botany, applied to any organ 

winch is abruptly terminated by a hard sharp 
point. 

SWIaoTuaa (Hucuna-guaca, the Brazilian 
name of one of the species). The genus of 
Legnminous plants -which yields the Cowage 
or Cow-itch of the Materia Medica. The 
speries is M. pricriens, a taE West Indian 
cumber, bearing thick leathery pods, which 
afford the Cowage, a celebrated remedy for 
intestinal worms. The pods are shaped like 
the letter/, four or five inches long, and dothed 
with short stiff brittle brown hairs which cause 
intolerable itching. Their beneficial effect is 
attributed to the action of the irritating hairs 
on the worms. 

SMEucus (Lat.). The secretion of the mucous 
membranes, the most characteristic of which is 
that jErom the nasal membrane, Mucus is -viscid, 
and ai^-uires apparent fluidity in water, with- 
out being actually dissolved. It may be re- 
peatedly dried and moistened without material 
change of properties. When boiled in watw 
it becomes tough, but on cooling resumes its 
former characters. When dried, it is yellowish 
and translucent. It is precipitated from its 
^neous mixture by acetic acid and by alcohol. 
Under the microscope it presents nucleated 
globules and epitheual scales, which vary in 
appearance according to the situation and 
functions of the particular membrane from 
which they have been thrown off. 

Mttdar* The Indian name of Calofroyis 
yiganiea, a plant of the Aselepiadaeeous order, 
used m^dnally in the East Indies in scrofu- 
lous cases. 
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AXuezxln, In Mohammedan countries, the 
general appellation of those officers, or clerks 
of the mosques, whose duty it is to procla^ 
the summons to prayers, at the five canonical 
hours ; viz. at dawn, noon, four o’clock p. ac., 
sunset, and nightfall. 

AXuffle. An arched vessel with a flat 
bottom, in which substances may be exposed 
to a red heat without coming into contact -with 
the fuel. [AssjLvmG.] 

ACttfU. The TurMsh title of a doctor of 
the law of the Koran ; derived jErom /cifvas, a 
resmipt or answer to a question of law ad- 
dressed to the competent authority; which 
fetvas it is the province of the mufti to issue. 
The mufti of Constantinople, or Sheikh-ul- 
Islam, is the chief functionary of the Turkish 
church, and represents the sultan in spiritual 
matters, as the grand -vizier does in temporal. 

IMCuggrletonlans. A sect of Christians 
who sprang up in England in 15dl, and de- 
rived their name jErom one Muggleton, a tailor, 
who, together with an associate called Beeves, 
gave themselves out as the two last and 
greatest prophets of Jesus Christ, and asserted 
that they had power to save or to ruiq in a 
future state whomsoever they pleased. Not- 
withstanding the absurdity of their pretensions 
they obtained many adherents ; and the belief 
in their inspiration has been maintained by a 
small number down to the present time. A 
collection of the -writings of Muggleton and 
Beeves, together -with other Muggletonian 
tracts, was published in 3 vols. 4to. in 1832, 
In the religious conta?oversy to which the 
promulgation of their doctrines gave rise, 
their cffief opponents were the Queers, and 
among these were George Box and William 
Penn. 

3MEugUoids (Lat. mugil, a mvilei), A family 
of Acanthopteiygian fishes in the system of 
Cuvier, characterised by having an almost 
cylindrical body covered -with large scales, and 
furnished with two separate dorsals, the jSrst 
of which has but four spinous rays. The mouth 
is either edentulous, or is provided -with teeth 
of extremely minute size. This family includes 
the genera Mugil, Tetragonv/ms, and Atlmina ; 
it is included in the Cycloid order in the 
system of Agassiz. 

^ nxulatto. A term in general use in Ame- 
rican countries (in which tiiere exists a mixed 
population of different races and colours) for 
the offspring of a union between a white and 
a negro. 

In our West Indian possessions the offspring 
of a white and a mulatto is called a quadroon, 
or one-quarter black ; of a white and quadroon 
a mustee, or one-eighth black; of a white and 
mustee a mustafina, or one-sixteenth black; 
after which they are said to be wMtmashed, 
and are considered as Europeans. On the 
other hand, the offspring of a mulatto and a 
negro is called a cc^e ; of a cabre and negro, 
a griffa ; and,^ generally speaking, after this 
there is^ no distinctive appellation but negro. 
All this is sufficiently simple ; but in the Spanish 
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and PoEfcnguese colonial possessions, the inter- 
mixture of Europeans with negroes, mnlattoes, 
&e., and these again with other classes, has 
given rise to a multiplicity of denominations 
sufficiently vague and indefinite even in these 
languages, but wholly untranslatable into 
English. It must bo admitted, however, that 
great ingenuity has been displayed in tracing 
the amount of European and negro hlood that 
flows in the veins of the mixed races, as the 
following list of terms (which might be con- 
siderably augmented) will prove; Z^mbi, 
^uatralvi, tresalvi, saltatras, coyote, zambaigi, 
cambusos, jiveros, puchuelas, albarassados, 
barrinos, &c. All these again may be multi- 
plied in arithmetical progression, thus forming 
a host of modifications, each, however, retain- 
ing more or less his original characteristics in 
proportion to the relation in which he stands 
to his original stock. 

In Spain, tlie term mulatto has been em- 
ployed to designate persons having a tincture 
of Moorish blood. 

IMCulberry (Ger. maiilbeero, Lat. moms, 
Gr. fi6pos). The fruit of the Morns nigra and 
Morus alba. The so-called Paper Mulberry 
is the Broussonstia •pa'pyrifera ; its tenacious 
pliable inner bark furnishes a valuable mate- 
rial for the dress of the South Sea Islanders 
and Chinese. [Mosua.] 
nculbeirry Calcvtlusi A urinary concre- 
tion, consisting chiefly or entirely of oxalate of 
lime. Many of these calculi in form and 
colour somewhat resemble the fruit of the 
mulberry, [Urine.] 

XMCcticii (Butch molsch, akin to Latin moUio 
and muleeo, &c.). Straw or litter half rotten. 
In Horticulture, when this material is applied 
round the roots or stems of plants to protect 
them from the drought or from frost, they are 
said to he mulched. 

Mule. A machine for spinning^ cotton. 
This very ingenious piece of mechanism was 
invented, alwufc the year 1777, by Samuel 
Crompton, formerly of Hall-in-the-Wood, 
Lancashire. For many years the machine 
was worked by hand only, the variety of its 
movements rendering it difficult to accom- 
plish the moving of it by the power of water 
or of steam so simply as to be of common use, 
(Buchanan’s Essays on Mill-work 184:1,) 

Mule. In Botany, [Hybriu.] 

Mueb (Lat. raulus). In Zoology, the hy- 
brid between the jackass and the mare: the 
hybrid between the stallion and the female ass 
being termed Mnny. In most cases, the pro- 
geny either of mules inter se or ■mth the 
parent stock is unfiruitful, but a few instauces 
ju which progwy has been perpetuated have 
been oh»erv^ The Spanish mules are the 
progeny, on the sire’s side, of a breed of asses 
far more strong and graceful than those exist- 
ing in England. [Hybbid.] 
mCuU. A term used in Scotland almost sy- 
nonymous with Cape ; and applied to various 
projecting portions of the island, as the Mull 
of Galloway, of Cantyre, &:c. 
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AXnllas. The priests of Tartary are so 
called. They form one of the three grand 
classes into which the Tartars are divided ; the 
other two being the marzas or nobilitjy, and 
the peasantry. Their chief duty consists in 
reading the Koran ; but their stock of know- 
ledge is generally so scanty, that they are 
seldom able to interpret the Arabic in which 
the office of the mos(iue is jMrformed. The 
village muUas are generally decently behaved 
and respectable men ; * a litlle too much ^ven 
to sell charms for the ague, but living for 
the most part among their neighbours a quiet 
and charitable life, the arbitrators as well as 
curates of their sequestered valleys ; and fre- 
quently possessing, in addition to these weighty 
charges, the sinecure office of parish school- 
master.’ {Quart. Bev. vol, xxix. p. 129.) The 
Tartar mulla and the Persian Mollak [which 
see] have evidently a common origin} but 
their rank and offices are distinct. 

IMCnJaeln. The common name for the spe- 
cies of Verbaseum, of which several occur wild 
in this country. 

SMCttUet (Fr. molette). In Herald^, this 
term denotes the rowel of a spur. In Pinglish 
blazonry it is depicted of five points ; iuF:i^dhi 
of six. It is UB^ as the fllial distinctiemof the 
third son, PDifeeeekcs.] 

Mullet (Lat. muUus, Gr. jwtfAXer, although 
the same word did not denote the same fish). 
The name of the fishes of the genus MugUf 
which, in addition to the family characters of 
the Mugiloids, have the middle of the under 
jaw produced into an elevated angular point, 
adapted, when tho mouth is closed, to a cor- 
responding groove in the upper jaw ; tho num- 
ber of the branchiostegous rays is six. Of this 
genus there are three British species ; viz. the 
^ey mullet {Muml Cajgito, Cuv.) ; the thick- 
hipped mullet (MuM ChtlOf Cuv.); and the 
short mullet {MugU curias^ YarreZl ) ; of these 
the first species is the least rare. The 
mullets (Mulltis Surmuktus^ Our, ; and MuSim 
harbaim, Linn.) belong to a different family of 
fishes : the former of these species were the 
fish so greatly esteemed by the ancient Bomans, 
and for which extravagant prices were given 
when it had attained an unusually large size, 

Mullicite. A native phosphate of iron 
(Vivianite) found at Mulliea Hill, New Jersey. 

BKoUlon. In Architecture, tho upright 
post or bar dividing two lights of a window. 

MCultiaxtlcnlate (Lat. multus, many ; arti- 
culus, a joint). In Zooloipr, a term applied to 
the antennse of insects, and to the of crus- 
taceans and cirripeds, when they are composed 
of a great number of joints ; also to bivalve 
shells which have numerous teeth in the hinge, 

ACaltloajrinate (Lat. multus; carina, a 
ke^. In Concholo^, a term applied to a shell 
which is traversed oy many keel-like ridges ; 
as the Fusw Tert^atula muUi- 

carinata. 

lKnltidenta.te (Lat. multus; dens, «s i(co^4). 
In Zoology, when a part is armed with many 
teeth or tooth-lSke procesBPS, A family 
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Nereids is hence termed Multidmtatc& hy De 
Blainville, on account of the structure of their 
homy ja'\rs. 

MCultHoculai: (Lat. multus ; loculus, a case 
or coffer). In Botany, a term applied to eap^ 
sales or ovaries which have many ceEs. 

MunTiLOOULAE. In Oonehology, this term 
is applied to those shells which, like the nau- 
tilus, have their cavity divided into many 
chambers. 

IMCultiiiomial (Lat. multus ; nomen, name). 
In Algebra, an expression consisting of more 
than two terms, which are connected by the 
signs of addition or subtraction, + or — . 
Sometimes it is called a ^olpiomial ; and in 
modem works, after the Brench writers, a 


MULTIPLE POINT ON A CURVE 

valuables a?,, . . . a; n, the fimction U whose 

partial differential coefficient 

dx^ . . . dXn 

wonld also be termed a multiple integral, and 
denoted by 

. udx^ dx^ , . . dxji. 


Jff- 


Multinomial Theorem. A theorem 
discovered by De Moivre for forming the nu- 
meral coefficients which arise in raising any 
multinomial to any given power without the 
trouble of actual involution. The hinomial 
theorem of Newton is a particular case of 
this ; viz. that in which the number of terms 
is only two. 

It may easily be seen that each term in the 
expansion of (Xy'Tx^ Jr ... +^a)”* ‘will be of 
the form C a:,Oi x^o^ x^*h^ . . . Xj^^, where 0 is a 
numerical coefficient, and the exponents may 
have all possible values, zeros included, sub- 
ject to the condition ai + a 2 + . , . On« 
There will consequently be 

1) . . . (^ + ?ra--l) 

1, 2, 3 . ..... m 

terms in the expansion, this being the number 
of combinations, allowing repetitions, of n 
things taken w at a time. [Combinations-] 
The coefficient C will be equal to the number 
of different permutations of n letters of which 
are of one kind, of another, ctg of a third, 
and so on ; hence 




. o«l 


[Pebmutations.] This is also the numerical 
coefficient which must be prefixed to the term 

372*8 . . , 37n«„, 

in the quantic or homogeneous function which 
Prof. Cayley represents by 

rn I *=•••■ 

[Quantic.] 

Multiple (Lat, multiplex). Any quantity 
which contains another an exact number of 
times without a remainder is a rmdtiffle of the 
latter, and the latter is a svhmidtipU or part of 
the former. 

Multiple Integral. The result of suc- 
cessive integmtions. Thus the function of x 
whose differential coefficient is a given 
fxmction X, would be called a multiple integral 
of the order, and denoted by 


. . XcJfa:** or 


te)- 


Again, if u were a function of n independent 
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In effecting the integration according to a?,,, 
the other variables must, of course, be re- 
garded as constants, and the integral com- 
pleted, accordingly, by the addition of an 
arbitraiy fimction of these variables, before 
proceeding to the next integration, and so on. 
In the case of definite integration these arbi- 
trary ftmctions are determined at each suc- 
cessive step. In applications of the calculus 
we are concerned principally with definite 
dotihle and triple integrals. In geometry, for 
example, we meet .with snch integrals in pro- 
blems on the quadrature of surfaces, and cuha- 
tuxe of solids. Thus the double integral 

jQTb (a?, y) dx dy, 

would represent the quadrature of a surface 
if B (a?, y) denoted the reciprocal of the cosine 
of the angle betwen the axis of e and the 
normal at the point a?, y, s. The same integral 
also represents the volume of the space en- 
closed between a surface, having «f«B {xy) for 
its equation, the plane of a? y^ and a certain 
cylindrical surface with generators parallel to 
the axis of e. 

In evaluating multiple integrals much de- 
pends upon a suitable choice of coordinates, 
and it is frequently necessary to transform 
the variables before attempting the integra- 
tion. This is done by means of the fol- 
lowing formula: If a? and y are each re- 
placed by functions of two new variables u 
and v, then dx dy must be replaced by J du 
where J is the Jacobian 

dx dy 
du dv 
dx ^ 
du dv 

A similar theorem holds for tri;^le integrals. 
After transformation, the new limits, of course, 
require careful determination. 

Multiple Point on a Curve. A point 
through which the curve passes sevpal times. 
Bor instance, if every line drawn 'throngh a 
pomt w on a curve meet the latter inr points 
coincident with m, then m will be a multiple 
point of the ?•*>» order ofmultiplioity ; thus if, in 
general, % represent a homogeneous function 
of the order in the Cartesian coordinates 
ar, y, the origin will be a multiple point of the 
r*** order on the cuirve whose equation is 

u-i + +.&C. ... =*0, 

Of the infinite number of lines drawn through 
such a multiple point, r^ at most, will meet the 
curveinr + l coincident points; these will be 
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tlie taBgexits to tho r branches of the curve which 
pass through the multiple point, which latter 
will he characterised by the mirnbcr of these 
tangents which are real or imaginary, distinct 
or coincident* [Double, Conjugate, and 
Stationary Points.] A curve of the «.*** order 
will in general possess no multiple points 
whatever, and should it do so, in exceptional 
cases, there will be limits to their number as 
weU as to their order of multiplicity. Thus a 
curve of the order possessing a multiple 
point tSf the order must necessarily consist 
of a system of right lines through a point; 
for if the line joining the multiple point with 
any other on tho curve did not lie wholly in 
the curve, wo should have the anomaly of « + 1 
intersections of a curve of the order by a 
right line. Similarly a fro^&r curve of the 
w*** order having a multiple point of tho order 
w— 1 can possess no other multiple point else- 
where, for the right line joining the two would, 
in such a case, meet the curve in more than n 
points. In short, it can easily bo shown that 
to demand that a given point shall bo a 
multiple point of the order on any curve is 

equivalent to the imposition of condi- 

tions. The existence of multiple points has 
the effect of diminishing the class of the 
curve, or, what is the same thing, the degree 
of its reciprocal, and in estimating this effect 
a multiple point of the order r may be 

regarded as equivalent to donblo 

points. [SlNOULABlTlES OP A CuEVE,] 

Methods of finding multiple points are 
given in most treatises on the Differential Calcu- 
lus. They can, however, be frequently detected 
at once from the form of the equation of the 
curve. (Salmon’s Higher JPlam Curves.) 

A mtdimle point m a surface has a simi- 
lar definition; every right line through it 
there meets the surface in several coincident 
points, the number of which determines the 
order of multiplicity. Such points are some- 
times called (Xflftical points. [Conical Point; 
Double Point, &c.] 

Multiple Tangent of a Cunre. A line 
which touches that curve several times. Thus 
if of the several tangents which can be drawn 
to the curve from anypoinb of a line, r always 
coincide with the line itself, the latter will be 
a multiple tangmt of the order of multiple 
dig. Of the r points of contact of such a tan- 
gent some may be imaginary or coincident, and 
the nature of the multiple tangent will vary 
accordingly. To a multiple tangent on a curve 
corresponds, of course, a multiple point on 
its reciprocal, so that the theories of both 
are intimately connected. [Multiple Point; 
Double Tangent, &c.] 

Multiple Taught Xdne af a Surlkoe. 
A line which touches the latter several times. 
[Double and Teiple Tangent Ianes.] 

Multiple Tangent IPlane of a Surface. 
A plane which touches the surface iu more 
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than one point ; the number of points of con- 
tact determines the (nailer of multiplicity. 
[Double and Tsiplb Tangent Planks.] 
Multipllcaud. In ^ Multiplication, the 
number or quantity that is to he rep^a^l the 
number of times denoted by tho multiplier. 
Multiplication. In Arithmetic, an ab- 
breviated method of adding together several 
equal numbers. The result is termed the wo- 
ductf any one of the equal numbers is called 
the multiplicand, and tho number which indi- 
cates how many of tho equal numbers are to be 
added is called tho multiplier. 

Mnltisplral (Lat. multus; spira, Or. a'w€tpa, 
a spiral turn). In Conchology, this term is 
applied to those opereula of univalve shells 
which exhibit very numerous and narrow si>iral 
coils round a submedian centre. 

Multistriate (Lat. multus ; stria, a sireah). 
In Zoology, when an animal or part is marked 
with many siroaks. 

Multivalve (Lat. multus; vulva, a valve). 
In Conehology, when a shell consists of seve- 
ral calcareous pieces ; as that of the chiton or 
barnacle. 

Mvatoca. The name given to the code of 
laws by which the Turkish empire is governed; 
consisting of the precepts contain^ in the 
Koran, the oral injunctions of Mdhammed, and 
the decisions of the early caliphs and doctors. 
It relates to every subject of life, and comprises 
various matters appertaining to government 
the sultan being the sole judge of its appli- 
cation to particular eases. [Sultan; Vizir.] 
{Edhihurgh lieview, vd. x. p. 259.) 

Multuugulate (Lat. multus; ungula, a 
hoof). In Mararaal^y, when a quadruj>ed 
has the hoof divided into more than two parts 
corresponding with three or more di^ta; as 
the elephant, rhinoceros, &c. Bay so de- 
nominated a family of hoofed quadrupeds cor- 
responding with the PolyschidcB of Aristotle. 

Multnrs. In Scotch Law, the toll or 
emolument given to the preprietor of a mill 
for grinding com. 

Mnxn mer. mumme). A malt liquor m^e 
chiefiy at Brunswick of the malt of wheat, with 
the addition of a little oat and bean meal- 
Mnmia Mlueralis. A bituminous sub- 
stance resembling brown asphalt. 

Munomlform. In Entomology, the nymphs 
of certain Lepidoptera are so called which 
resemble an Egyptian mummy. 

Mummy (Arab, mumia, from mum, was). 
The name given to dead bodies preserved in 
a dry state from putrefaction. Mummies 
have been divided into two classes — natural 
and artificial ; the former arising from pecu- 
liar conditions of soil and atmosphere, which 
permit of the drying of the animal tissues ; the 
latter embracing the various means that have 
been employed to preserve dead bodies from 
corruption. Of the former or natural class of 
mummies, instances are to be found in the 
vaults of several Continental churches, parti- 
cularly at Strasbnig, Toulouse, and Bordeaux. 
The art of embalming owes its origin to the 
QU 
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veneration with wMch the ancient Egyptians 1 
regarded the corpses of their relatives and of 
the animals which their religion held sacred ; of 

found embalmed. The art was practised also by 
the ancient Jews, Greeks, and Romans, though 
it never attained such perfection among them 
as among the peoplefrom whomit was borrowed. 
It was also adopted as a national custom by 
the Guanches, the undent inhabitants of the 
Canary Islands ; a foil account of which is to 
be found in the Baaai &ur Us Isles Fortunhes^ by 
M. Bory de St Vincent. 

The account which Herodotus has left us of 
the Egyptian process of embalming has been 
amply confirmed in all essential particulars, 
not only by subsequent undent writers, but 
in still more recent times (see the MsTmir of 
M. de Rouyer). According to this acconni^ 
there were three processes employed by the 
professional embalmers. In the most costly 
method, the hrain was extracted through the 
nosteils hy a hooked iron instrument, as well 
as by the infusion of drugs. The viscera were 
then removed through an incision in the 
side; and the belly, having been filled with 
myrrh, cassia, and odoriferous herbs, was sewn 
up. The corpse, imhbed with natron, was then 
buried for seventy days, at the end of which 
time it was smeared over with gum, and re- 
stored to those who brought it. The second 
method consisted in filling the intestines with 
cedar oil, without any extraction of the viscera: 
the oil, having been kept in the body for some 
time, brought away with it, when drawn off, 
all the bowels and viscera in a fluid state, while 
the natron destroyed the flesh, leaving only 
the skin and the bones. In the third mode 
of embalming, for the poor, a mixture of salt 
and water was injected into the body, which 
was then wrapped up in natron. 

It was long a matter of uncertainty what 
became of the intestines after they had been 
removed from the body of those embalmed 
according to the first process. Porphyry and 
Plutarch have both asserted that they were 
thrown into the ITile ; but modern discoveries 
in the tombs leave no doubt of the fact that 
they were embalmed separately, and deposited 
in four vases in the coffin. (Sir G-. Wilkinson’s 
Manners and (hsioms of the Ancdmi Fgy^tians^ 
vol. ii. p. 467, second series.) 

Diodorus mentions three different classes of 
persons who assisted in preparing the body 
for the funeral: the scribe, who regulated the 
incision in the side; the ^araschistesy or cutter; 
and the embalmers. To these may be added 
the undertakers, who wrapped the body in 
bandages, and who had workmen in their 
employment to make the eases in which it was 
deposited. Many different trades and branches 
of art were constantly called upon to supply 
the undertakers with things required for 
funereal purposes : as the painters of mummy 
cases ; those who made images of stone, por- 
celain, wood, and other materials ; the manu- 
fipwturera'of Chaster, earthenware, and bronze 
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vases ; those who worked in ivory ; the leather 
cutters, and many others. 

It appears that the early Christians embalmed 
their dead, and, according to St. Augustine, 
mummies were made in his time, at the end of 
the fifth century. But it is probable that at 
the period of the Roman invasion of Egypt 
the custom was on the decline; and Sir 
Wilkinson maintains that in all probability it 
fell gradually into disnse, rather than that it 
was suddenly abandoned from any accidental 
cause connected with change of custcin, or 
from religions scruples. 

IKEumps (Dutch mumms). This term is 
generally applied to inflammation of the paro- 
tid glands. It is seldom attended by much 
fever or constitutional symptoms, hut is occa- 
sionally translated to other glandular parts. 
A gentle dose of physic, and the application of 
a piece of flannel dipped in warm salt water or 
in solution of acetate of ammonia, is generally 
all the treatment required. Prom the way in 
which this complaint sometimes spreads in 
families or schools, there is some reason to 
believe it to be contagious. It sometimes 
appears epidemically. 

AXundlc. A Cornish mining term for Iron 
PTrites. 

mCandlfLcant (Lat. mundare, to cleanse). 
A term applied in old Pharmacy to certain 
healing and cleansing ointments and plasters. 

IMCungo. A term applied to woollen cloth 
manufactured from old wool obtained from 
tile rags of hard fabrics, the rags being torn 
into fime by cylindrical machines armed with 
teeth. This cloth gives substance and warmth, 
and is capable of a fine finish, but from the 
shortness of the fibre is weak and tender. It 
is chiefly used for paddings, linings, office coats, 
druggets and blankets. Broad^oth is some- 
times made with a large admixture of this 
cheap and inferior material. [Shoddy.] 

ItCunloipality. The word rnmiceps^ in the 
language of early Roman jurisprudence, signi- 
fied a person capable of holding an office 
or dignity (from munus, an office, and capio, 
I take). It was appropriated in its more 
particxdar meaning to those who, by the 
constitution of Rome, were admissible to 
certain privileges and honours, but not to 
the right of Buffi?ag 0 or magistracy, in conse- 
quence of not heing^ full citizens. These were 
the strangers who in various ways became in- 
corporated with the Roman people without 
acquiring the right of citizenship. The juris- 
consult Paulus (as cited by Pestus) notices 
three sorts of municipes : 1. Free strangers 
settled in Rome; 2. Citizens of common- 
wealths which became absorbed in that of 
Rome by conquest or submission (quarum 
civitas universa in civitatem Romanam venit): 
such were Aricia, Caere, Anagnia ; 3. Citizens 
of allied^ commonwealths, who retained their 
citizenship at home while at the same time they 
became municipes of Rome : such were Tibur, 
Pisa, Arpinum.^ It is plain that this last is 
the sense in which the citizen of one state was 
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said to bS municeps of anotlier. Towns of 
last two kinds (if the passage of Paulus 
is correctly understood) were probahly com- 
prehended by the Homans under the title of 
rmnidyia ; i, e. towns which possessed their 
own rights, and the burgesses of which were 
also municipes of Rome. Such burgesses often 
a^uired full Roman citizenship and even 
dignity, but seem to have been always (in 
the -republican times) regarded as of recent 
and comparatively ignoble franchise : as in the 
passage of Juvenal respecting Oicero (ignobilis 
et modo Romse municipalis eq[ues) ; i. e. one 
coming from the municipium of Aipinxun. 
By later writers, mnnicipia are sometimes con- 
founded with colonies. The word m.unici;j^al 
and its derivatives have passed into modem 
usage in two dliferent senses: 1. The local 
government of a small district, especially of 
a town, and particularly if elective, is termed 
a municipality : such are municipal coiy ora- 
tions in England; 2. Every Latin municipium 
had its own customary law (jus raunicipale). 
Hence with later jurists municipal law came to 
signify the law of particular towns, districte, 
and provinces. In this latter sense the cus- 
toms of the French cities and provinces were 
called mwiicvpal lams. Among modern pub- 
licists the word has received a still greater 
extension; the positive law of a country (in 
opposition both to natural or moral law and 
to the law of nations) being often called its 
municipal law. The same term is also some- 
times used rather vaguely in contradistinction 
to the constitutional or political law" of a 
state ; as where crimes are divided into offences 
against the state and municipal offences. 

Muniments (Lat. niunimentum, from mu- 
nio, I fortify t as serving to defend the title), 
A common name, in Legal phraseology, for 
deeds, charters, and other instruments evi- 
dencing the title to landed property: great 
landowners have generally a munimmt room 
in which these are kept. 

MCntiifeet. Indian madder, the produce of 
B%Ma corMfoUa. 

Monljahus. In Zoolo^, a suhgenus, Ger- 
'ovUus, of stags, distingui^ed by having the 
horns supported on bony pinnacles ; they are 
foimd in the Asiatic Archipelago. 

Muntz’s Metal. An alloy of copper and 
zinc, used for the sheathing of ships, composed 
of 60 per cent, of copper and 40 of zinc. It 
admits of hot rolling. 

Mnrsenoids (Lat. muraena, a sjp&nes of eel). 
The name of a family of Apodal fishes, in- 
cluding the true eels {AngvMld) and the eels 
without pectoral fins {Mwtma), The fishes of 
the latter genus are more voracious, and have 
their jaws anned with more formidable teeth 
than the AnguUlm. One species {Murema 
Helena) was much esteemed by the ancients, 
wbo fattened it in ponds expressly constructed 
for the purpose. 

Mural Circle or Moral Arc or 
rant. In Astronomy, an instrument, generally 
of large size, attached to a stone wall or pier of 
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solid masonry, and fixed in the meridian for 
the purpose of measuring the distances of stars 
from the pole or the zenith. The first mural 
quadrant, or rather arc, used at Greenwich, 
was erected by Flamsteed in 1689, and divided 
by Abraham Sharp. There are still two quad- 
rants in the Observatory, each about eight feet 
radius ; one of them was erected by Graham in 
1725, for the observations of Halley, and was 
redivided by Bird in 1753 ; the other was con- 
structed by Bird in 1750, and is the instru- 
ment with which Bradley and Maskelyne made 
their most important observations. Experience 
having shown that entire circles are susceptible 
of much more accimate division, and are much 
less liable to derangement than quadrants, a 
mural circle was constructed by Troughton, and 
placed in the Observatory in 1812. Since that 
time the advantages of this construction have 
been fully appreciated ; and a mural circle is 
now regarded as the principal fixed instrument 
in all the great public obson’atories. 

Troughton’s mural circle is six feet in dia- 
meter. It is formed of brass, and fixed by 
means of sixteen conical rtidii, concentric to 
and at right angles with a conical axis nearly 
four feet long, seven indies in diameter at the 
extremity at which the circle is fixed, but only 
half as much at the other extremity. The axis 
rests and turns in two collar^, one towards 
each end of the cone, fixed at the front and 
back of a stone pier about four feet in depth. 

. The degrees are cut into five spaces, on a nar- 
jrow ring of white metal composed of gold and 
palladium. The divisions are read by six 
micrometers, placed at equal distances round 
the circle, and securely fixed to the stone pier. 
The telescope is fixed at right angles to an axis 
which works within the conical axis of the cir- 
cle. It consequently moves in the plane of the 
circle, and can be clamped in any position, so 
that the readings may be made cm diSlKront 
parts of the circle. In order tiiafc the drcle 
may move easily round its axis, and that the 
lower side of the front socket may be relieved 
from the load of the instrument, two huge fric- 
tion wheels are suspended in front of the pier 
from the arms of two levers, which, by means 
of coimterpoises, may be made to support the 
whole or any part of the weight. The details 
of construction, however, admit of being varied 
in many different ways. 

The use of the mural circle is to measure 
angular distances in the meridian. The axis 
must therefore be placed exactly horizontal, 
and the plane of the circle vertical and in the 
meridian, and the line of sight at right angles 
to the axis and parallel to the plane of the 
circle. Small errors, however, in the adjust- 
ments scarcely affect the results. The advan- 
tages of the mural above all other astronomical 
circles consist in the permanence of the miero- 

X s, aud the facilities for observing stars by 
tion. (For a detailed description of this 
instrument, see Pearson’s Pmetoi Astronomy \ 
also Hr. Robinson’s * Description of the Mural 
Circle of the Armagh Observatory,’ in vob ix* 
0 0 2 
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of the .Memoirs of the Boyal Asironomiml 
Society^ 

IWurcbisonite. A variety of Pelspar, of 
a golden or red and yellovr coloiu:, found in 
the Isle of Arran, and in rolled pebbles, at 
Bawlish and at Heavitree near Exeter. It 
is named after the discoverer, Sir Eoderick I. 
Muroliison. 

AKurder. In English Law, the kilHng any 
person under the king’s peace, with malice 
prepense or aforethought, either express or im- 
plied by law. The word is of the same origin 
with the German mord^ French meurtre ; in 
law Latin, murdrare, which word was, before 
4 Geo. II., when legal proceedings were in 
Latin, an essential term of art, so that murder^ 
a vit instead of murdravit vitiated an indictment. 
(2 Hale 187.) The malice prepense is the chief 
characteristic which distinguishes murder from 
other species of homicide ; and it is the great 
office of the jury to determine whether or not 
such mahec has been shown : either express, 
as evinced by outward circumstances ; or im- 
^Ved, as where one deliberately kills another 
without provocation the law implies malice. 
Malice is also implied where persona having 
authority to arrest or imprison, using the 
proper means for that purpose, are resisted in 
so doing, and killed, which offence is murder. 
Killing in the prosecution of an imlawful act, 
when the act is done deliberately and with 
intention of mischief either indiscriminately or 
to particular individuals, is likewise murder, 
whether or not there was a premeditated design 
of killing the individual slain. So where par- 
ticular malice against an individual is wreaked, 
by mistake, against another. I?7henever, also, 
death ensues on an unlawful act done in prose- 
cution of a /t'forafow intention, it is murder ; as 
where a man is killed by a shot discharged at 
an animal with intent to kill and steal it ; or 
whore the intent is only to do some great 
bodily harm, and death ensues. "When several 
assemble to commit a breach of the peace force- 
fully, and happen to kill a man in the prose- 
cution of such intention, they are all guilty 
of murder. In some cases, also, murder may 
be the consequence of a lawful act criminally 
or improperly performed, as by duress in a 
gaol. 

The exeention in cases of mxmder, by 25 
Geo. II. c. 37, was to take place the next day 
but one after sentence, unless stayed by the dis- 
cretion of the judge; with an exception for 
Sunday, by 9 Geo. IV. e. 31 : and it was usual 
to sentence on Friday, in order that the Sunday 
might intervene before execution. But, in 1836, 
by 6 & 7 Wm. IV. e. 30 the time before exe- 
cution was made the same as in other capital 
offl*nces, (See now 24 & 25 Viet. c. 100.) 

By the French code p4nal of 1810, the several 
kinds of homicide are accurately defined ; and 
the crimes of assassinat, parricide, infanticide, 
and empoisonnement are capital. But the 
power given to the jury by the code of 1808, 
of pronouncing under what oircumstanoes a 
criminal act has been committed, materially 
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modifies the severity of the law. If exte- 
nuating drcumstances are found by the jury, 
the punishment is diminished. 

XHCiirex (Lat. a shell-fish). A name applied 
by Linnaeus to a genus of V&rmes Testaceee 
having a univalve spiral shell, with an oval 
aperture ending in an entire, straight, or 
sUghtly ascending canal. The Molluscs thus 
characterised form a family {Mwrioidm or rock- 
shells) in the order of Prosohranchiate Gas- 
tropods of the system of Woodward, and 
include the following genera : Murev, jPisania, 
Banella, Triton, Fasciolaria, TurUnella, Can- 
cellaria, IHohotropis, P^rida, Fustis. The cele- 
brated Tyrian purple dye was obtained from 
two little shell-fish, the Tuccinum and Murex, 
the former beii^ found on rocks near the shore, 
and the latter in deeper water on the Phoeni- 
dan coast. 

IMCarexan. The pvrpwio add of Dr. 
Pront. Its formula is O6H4 O5N3, . 

IMurexlde (Lat. Mwea). The purpurate 
of ammonia of Br. Prout. It is best obtained 
by adding four ^ains of alloxan, and seven 
of alloxantine, dissolved in half an ounce of 
boiling water, to one-sixth of an ounce of a 
saturated solution of carbonate of ammonia. 
The liquor acquires a magnificent purple co- 
lour, and deposits small crystals of murexide, 
which are green, and iridescent by reflected 
lights but deep red by transmitted fight : they 
form a beautiful microscopic object. The che- 
mical formula of murexide is 0i2H5 0elSf5. 
Murexide has been successfully used as a dye- 
ing material. [IJbic Acid.] 

nXuriacitep A mineralo^cal synonym for 
Anhydrite (anhydrous sulphate of lime) when 
it contains common salt, with which it is ffe- 
quently assodated. 

XHuriatio .A.oid ox Bydrochlorio Acid. 

This acid was discovered by Glauber, and 
called by him spirit of salt. In its pure 
or_ gaseop form it was first obtained by 
Priestley in 1774 ; its composition was shown 
by Bavy in 1809, who proved it to be a com- 
pound of hydrogen and chlorine. It is pro- 
cured in the gaseous state, hy acting upon 
common salt (chloride of sodium) by sulphuric 
add ; the water of the add is decomposed, and 
its hydrogen combines with the clriorine of 
the salt to form hydrochloric add ; whilst the 
oxygen is transferred to the sodium, which is 
thus converted into soda, and this unites to 
the sulphuric add to form sulphate of soda. 
69 parts of common salt, and 49 parts of 
concentrated sulphuric acid, afford, by their 
mutual action, 87 parts of muriatic add, and 
71 of sulphate of soda. This add may also be 
fomaed by passing an electric spark through 
a mixture of equal volumes of chlorine and 
hydrogen; or by exposing such mixture to the 
sun’s rays, or inflaming them by a taper, they 
bium with explosion, and form a volume of the 
acid equal to the united volumes of the gases. 
As the specific gravity of hydrogen is to that 
of chlorine as 1 to 36, the specific gravity of 
the resulting hydrochloric acid gas compared 
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■with hydrogen -wiU he 18’5, and 100 cubic I 
inches of it ^ -will weigh 39*5 grains. Hydro- 
chloric gas is rendered liqmd under a pres- ^ 
sure of 40 atmospheres at the temperature of' 
50®; it extinguishes flame, and is intensely' 
sour, powerfully reddening vegetable blues. 
Water absorbs it with much violence, taking 
up about 480 times its volume. This is the 
state in which this acid is generally used. Its 
specific gravity is about 1*19, and it is com- 
monly obtained by distilling a mixture of 
equal weights of salt, sulphuric acid, and water. 
When hydrochloric acid acts upon metallic 
oxides, a mutual decomposition of the oxide and 
acid generally ensues ; the oxygen of the oxide 
unites to the hydrogen of the acid to form water, 
and the metal to the chlorine to form a metallic 
chloride. Thus it is that soda and hydrochlonc 
acid form chloride of sodium. The most effec- 
tive test of the presence of hydrochloric acid is 
nitrate of silver, which forms an insoluble chlo- 
ride of silver in solutions containing it. 

IMCuricate (Lat. muricatus, pointed like the 
murex). In Zoology, where a surface is armed 
with short, but not close-set cones, having a 
sharp apex. 

ncuridae (Lat. mus, a moitse). The family 
of Eodents, of which the genus Mus is the 
type : by some naturalists it is restricted to 
the genera Mus, Hes^erom^s, Dmdromys, Smin-- 
thus, Perognathus, Oncetus, Gr&rbillus, Hydro-- 
mys, HapdoUs, and Fsmdomys ; by other natu- 
ralists it is extended to include the Jerhoidcs, 
Myoxida, md Castondcs. 

Murines (Lat. mus). The name of a tiribe 
of Rodent quadrupeds, of which the g'enus 
Mus is the type: it includes the families 
MuridcB, Arvioolidce, and Soiurida, and is the 
most widely distributed of all the Rodent tribes. 

Mur oxnontite. A variety of AUanite found 
m black grains at Mauersberg and Boden in 
the Saxon Erzgebirge. 

Murrain (Rr.). The popular term applied 
to various malignant diseases to which cattle 
are subject, and wbich have at various times 
made terrible havoc among them. 

Thus a disease raged extensively on the Con- 
tinent from 1710 to 1746. (Lancisi, Dispufatio 
Historioa de Bo vUla Beste.) Luring that period 
many written descriptions were prodiiced of 
this pest, among which the work of Sauvages, 
the celebrated professor of medicine at Mont- 
pelier, stands pre-eminent. The disease pro- 
duced in 1757 a great fatality among the 
cattle of this country ; and an account of this 
malady was published in an excellent work by 
Lr. Layard, a physician of London, 

The murrain, as commonly met with in 
England, may be characterised as an extremely 
malignant infiammatory oedema, attacking, and 
indeed confining itself for the most part^ to one 
of the hind quarters of the animal. It is most 
common in the seasons, of spring and autumn, 
and affects principally young cattle. The 
most prominent features are tumefaction and 
a discolouring of the side affected, with conse- 
quent lameness and inability to move ; emphy- 
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sema of different parts of the body, but parti- 
cularly over the region of the spine ; and all 
the symptoms of putrid fever present in dis- 
eases of a typhoid character. It speedily runs 
m to gangrene, and few animals survive an 
attack of this kind more than ten or a dozen 
hours. 

Although this English murrain is somewhat 
modified in its virulence by season, localitj-, 
and tbe condition of the sufferer, it is never- 
theless generally looked upon as inenrabh?. 
It affects chiefly young animals in good con- 
dition at changes of food in spring and autumn. 

Another murrain is the Bo-caUed pletu’o- 
pneunionia, an inflammation of the hings and 
of the membrane surrounding them, which first 
became contagious in this country in 1840, and 
has since, at intervals, destroyed great numbers 
of cattle in the dairy districts. Then there is 
the so-called foot and mouth disease, another 
ep^ootic which has done mischief enough 
(without being generally fatal) to deserve the 
name of murrain. Lastly, we have had since 
midsummer (1865) tbe Siberian linderpest, or 
true cattle murrain, often destroying whole 
herds. It is apparently a typhoid fever, pro- 
ducing characteristic eruptive blotches and 
abscesses in the intestinal canal, and result- 
ing in death after a few days, during which 
there is a mucous discha^e from the nose and 
eyes, foetor of breath, ulceration of palate, and 
profuse diarrhoea. 

In its attempts to deal with this terrible dis- 
ease, the veterinary science of the day has shown 
itself almost powerless. The variety of reme- 
dies applied, and the singular conflict of 
opinions on the efficacy of those remedies, 
prove at least the absence of all systematic 
attempts to record and classify the symptoms 
of the malady as from time to time it has 
made its appearance. Erom the vivid descrip- 
tion given by Virgil in tbe third (xsoryic, it 
would seem that the epidemic which ravaged 
Northern Italy in his day much resembled the 
present cattle plague; and for at least seven- 
teen years during the last century the effects 
of the same or a like disease were felt in this 
country. Yet it has been not unjustly said that 
‘there seems to be hardly a thread of experi- 
ence to be disentangled from the story of those 
ravages which might form, a clue to our pre- 
sent difficulty.’ The one authoritative remedy 
at present is the slaughter of the herd in 
which a single tainted animal is found — a 
course which savours strongly of panic, and 
protects, or seeks to protect, the community 
at the expense or even by the ruin of tho 
owners of diseased herds. Such a system 
not only casts a grave reflection on tho vete- 
rinary science of the time, but tends to ex- 
cite a spirit of panic, which may cause setious 
mischief during future epidemics among human 
beings. It can scarcely be considered safe or 
prudent to adopt a course which ‘resembles 
those savage instincts of the lower creatures, 
accordi^ to which a sick bird is pecked to 
death, and a maimed wolf torn to pieces by the 
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pack ; * and it may ke remarked tliat all com- 
etent medical witers on the siibjeot agree in 
enying that the disease is incurable,^ and 
in condemning the method of indiscriminate 
massacre. 

It is possible that observations of the symp- 
toms of the present disease may lay the 
fonndation for a real veterinary science ; but, 
for the present, the prevention of the malady 
is more important than the question of medical 
treatment, and, like that of all other iirfectioua 
diseases, consists in carefully secluding the 
herd from contact mth diseased animals, and 
in allowing free access of air to aU buildings, 
stalls, &c., with daily fumigation of them hy 
proper disinfectants. Care should be taken 
to examine three or four times a day the 
cattle on every farm, so as to remove the 
healthy animals as soon as possible from 
those that are affected. In other words, ven- 
tilation and cleanliness are found to he as in- 
dispensable for the health of cattle as for that 
of men. 

IMCurrblne (Lat. miirrhina vasa, from Or. 
fLo^^ia). The material of the murrhine vases, 
often mentioned by writers of the Eoman em- 
pire, has been a subject of much dispute among 
modern antiquaries. The vases came from 
the East, and, according to Pliny, were made 
of some precious stone found chiefly in Par- 
thia ; hut some have coiyeotured that this was 
an erroneous opinion prevalent among the 
Romans, and that they were in reality of 
orcelain, of which the manufacture was im- 
nown to the Western nations. (PHn. Mst. 
"Nat* 1. 37 j see also a memoir in the 43rd vol. 
Jf the Mim. d& V Acad, des Insa . ; and Maurice’s 
Indian Antiguities, vol. vii.) 

IVEurry or Sanguine. In Heraldry, a 
dark red; one of the colours or tinctures 
employed in blazonry, expressed in engraring 
by opposite diagonal lines crossing each other. 
It is reckoned a dishonourable colour, and is 
rarely to be met with in English coats of arms. 

MCurzas. The name given to the here- 
ditary nobility of the Tartars, or, more 
strictly perhaps, to the second class of their 
nobility; the first or principal class being 
designated heys. This titular appellation is 
also sometimes conferred on the descendants 
of public oiSeers; but the latter are looked 
upon as upstarts by the older nobility, and 
regarded as an inferior race. The Murzas have 
from the earliest ages been distinguished for 
their bold and refractory character; and the 
privileges which they formerly possessed sup- 
plied them with the means of giving effect 
to their turbulent dispositions. Since the 
conquest of Tartary, they have sunk into 
comparative insignificance; though many of 
them retain a large share of their former 
property, and have considerable influence 
among their own countrymen. {Quart. Bm. 
vol. xxix. p. 128.) The Tartar mwrm is evi- 
dently of the same origin with the Persian 
rmTza\ with which, however, it must not be 
confounded. [Mieza..] 
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Mas (Lat.). A genus of Rodent Mammalia, 
comprising many species, which are found in 
nearly every part of the world. The most 
familiar examples are the Norway or Com- 
mon Rat [Mus demmanvs\ the Black Rat 
(Mw BattuB\ the Mouse {M. mus<Mlus\ the 
liong-tailed Field-mouse (Jf. agrestis), the 
Harvest Mouse (Jf. messorius), and the Wood- 
mouse (Jf. sylmticus). These species are found 
in great numbers, and will devour food of 
almost every sort. The Jf. giganteus of 
Hardwicke, found in Southern Lidia, weighs 
more then two and a half pounds, and measures 
more than two feet in length. This species 
happily has not, like the Brown Rat, been 
introduced into Europe. The latter species 
has completely extirpated its predecessor, the 
black rat, in many of the great towns of 
England. The latter species has now become 
exceedingly rare. The species of the genus 
Mus are distinguished by the great rapidity 
with which they increase their number, 

IMCusa. 

bXnsaceeB (Mnsa, one of the genera). A 
small but important natural order of Endoge- 
nous plants belonging to tbe Amomal alliance, 
and related to the orders yielding ginger, 
arrow-root, &c. ; but differing in having several 
stamens instead of one only. The Plantain 
(Mu^a sapimtvm\ the most valuable product 
of the vegetable ttagdominhot countries, from 
the abundance of nutritions food yielded by its 
fruit, and from the application of its leaves in 
thatching, and of thread obtained from its 
petioles in the manufacture of the finest 
muslins, is the representative of the order. 
Another species is the Musa ^aradidaoa, or 
Banana ; and the singular plants called 
Btrditzias^ with their orange and blue fl,owers, 
are also members of the order of Musaoem, 

Mnsca (Lat. a jiy'). A linnsean genus of 
Dipterous insects, now expanded into a family 
{MusddtB) of the fifth tribe (Atherzcera) of 
the order Mpiera in Latreille’s system. It is 
distinguishea by a proboscis always very 
apparent, membranous, and bilabiate, generally- 
bearing two palpi, and capable of being entirely 
withdrawn into the oral cavity ; and a sucker 
of two pieces. The antennse always terminate 
in a plate with lateral setse. The Musddis are 
^vided into the sub-families Creo^MlaSt which 
includes the meat-fly {Musoa uomitoria) and 
the common house-fly {Mtesca doTnestioa ) ; the 
AntTwmyzm^ the MydromyscB^ the ScaiomygieSi 
the BolicTioc&rai the Lsptopoditce, the Ca^ro~ 
myz^B, the GymnomyztB, and the Sypoc&ra, 

IMCosoadine or Muscatel. A rich sweet 
wine made of Muscadine grapes in the South 
of France. These grapes are also dried on the 
vine, for fine table raisins. 

MttsclielS:alk. The u ame given to the shelly 
limestone occupying the middle of the Triassic 
series of rocks on the continent of Europe, It 
is absent in England, and for this reason the 
upper and lower divisions of the new red sand- 
stone run together, and are almost inseparable. 
The muschelkalk contains a good number of 
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cTiaracteristic fossils. It is generally compact, ' 
and of a pale ashy ^ey colour, but is some- ' 
times bitnminous, emitting a fetid odoni when 
struck by the hammer. 

Though not found in England, it is remark- 
ably persistent in most parts of ‘Western 
Europe, and almost always in its typical form. 
Among the fossils are some reptilian remains ; 
and a peculiar Ammonite {Ceratite), interme- 
diate between those of the carboniferous lime- 
stone and the secondary rocks, is almost if not 
absolntely characteristic of it. 

iMlusoi* [Mosses.] 

AKttscicapa (Lat. musca, a jiy^ capio, I 
taJce), A genus of Dentirostral Passerine 
buds, characterised by a depressed beak, fur- 
nished with hairs at its base, and with the 
point more or less hooked and emarginate. 
The genus is now split into various subgenera; 
as Tyrannus, GymMoceph^us, Mmdpeta, and 
Musdcapa proper, &o., included in the family 
name of Musdcapidcs. Their general habits 
are cruel and predatory, like those of the 
shrikes; and, according to their size and 
strength, they live on small birds or insects. 
The smallest and weakest of the Mus<sicapid(B 
gradually approach the form of the wagtails. 

nXasoldee. The family of Dipterous insects 
of which the fly {Musca) is the type. 

XlXnsciformes (Lat. musca, a fly } forma, 
form). The name of a tribe of Tip'didm, or 
crane-flies, comprehending those which have a 
stout body and short legs, resembling the com- 
mon flies. 

3MCuscle (Lat. musculus, Gr. yt-vs). Pleshy 
fibres susceptible of contractions and relaxa- 
tions. Some of the muscles are obedient 
to the will, and therefore called voluntary \ 
others, such as the heart, are independent of 
the will, or involwitary ; and others, as the 
diaphragm and muscles of respiration, generally 
have a mixed action, being to a certain extent 
only dependent upon the will. Muscles are 
aggregates of minute muscular fibres, which 
appear to be composed of small globules ; but 
we are, in fact, ignorant of the ultimate struc- 
ture of the musdes, and of the causes on which 
their wonderful powers depend. They are en- 
veloped in and penetrated by cellulk? mem- 
brane, and abundantly supplied by nerves, 
blood-vessels, and lymphatics. 

"When muscular flesh or fibre is carefully 
dried, it loses about 75 per cent, of water, so 
that a pound of what is usually called raw lean 
meat includes only about four ounces of what 
may properly be termed nutritive matter. When 
lean beef or other flesh is very finely imneed, 
and digested in small but repeated portions of 
cold water, and well expressed, the prindpal 
soluble matters of the muscular tissue are 
squeezed out of it, and may be thus obtained 
in concentrated solution, the fibrine,^ fat, al* 
buminous tissues, and some other insolubh 
bodies remaining in the residue. The juic( 
thus obtained has an acid reaction ; it contains 
phosphoric, inosic, lactic, butyric, and perhaps 
some other acids, tinged by the colouring prin- 
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ciple of the blood; albumen and the salts of 
the blood are also found in it, together with 
kreatine and inosine ; the latter, wmch has also 
been called mmcle-sugari^^ + 4HO), 

being a pecuHar ciystaUisable sweet substance, 
not susceptible of vinous fermentation, and 
said to be chiefly confined to the involuntary 
musdes, more especially to the heart. (It is 
aliw said to be occasionally present in the 
urine, and to be identical with phasedomannite 
or the sugar of the kidney-bean, Pktsedtis 
vidgaris.) When the juice of flesh, obtained 
as just stated, is heated, it becomes turbid, and 
deposits albumen tinged by colouring matter, 
the coagulnm amounting to about 3 per cent, 
of the fresh muscle. Eibrine, gelatine, albu- 
men, fat, and other constituents of the muscle 
hnuing its fibre, nerves, vessels, &c., are the 
rincipal substances which remain after the 
s^austion by cold water, and are of course 
highly important in reference to their value as 
dements of nutrition. 

All the musdes are under the immediate 
nfluence of the brain and nerves ; and conse- 
quently when this influence is a'bstracted, as 
by the division of the nervous trunks by which 
they are supplied, the powers and functions of 
the muscles, whether voluntary or involun- 
^ry, are in the first instance disturbed, and 
afterwards cease altogether. Electricity is 
capable to a certain extent of recalling the 
action of the muscles, provided it be applied 
before rigidity ensues; hence the supposed 
dentity of that power of matter and certain 
^►roperties of the nerves. The arrangement of 
the fibres of musdes is infinitely various, and 
adapted to the particular pTirposes which each 
has to fulfil. In the voluntary muscles the 
fibres are generally parallel, or nearly so ; but 
in the involimtary muscles they are more or 
less interwoven and interlaced. When musdes 
contract, they become shorter, harder, and 
thicker, and their bundles of fibres are thrown 
into undulated Hues, with a tremulous or 
vihxatoiy motion, most rapid where the contrac- 
tion is most powerful, and producing a distinct 
sound, which may be most easily heard when 
the tip of the Itoger is put into the ear; it 
occadons a noise Bke that of carriages rum- 
bling over a distant pavement. (Wollaston, 
Philosophical Transactions^ 1809.) The num- 
ber of these vibrations amounts to between 
twenty or thirty in a second: these muscular 
sounds are importantly concerned in the dia- 
gnosis of certain diseases through the medium 
of the stethoscope. 

mCuscle Baadi, In coal-mines, the black 
shale containing embedded musde shells. 

JHEoscovado^ The name given to unrefined 
or moist sugar. 

Muscovy Glass. A synonym of Mica, 
from its having been formerly used in Eussia 
as a substitute for window-glass. 

Muses (Gx. MotStrcw, Lat. Mubjjb). In My- 
thology, the goddesses of music, poetry, art, 
and science. The worship of the nine Muses 
was a later developement. Pausanias states 
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pack ; ’ and it may be remarked that all com- ! 
etent medical -writers on the subject agree in 
enying i^at the disease is incurable, ^ and 
in condemning the method of indiscriminate 
massacre. 

It is possible that observations of the symp- 
toms of the present disease may lay the 
foundation for a real veterinary science ; but, 
for the present, the prevention of the malady 
is more important than the question of me<ncal 
treatment, and, like that of all other infections 
diseases, consists in carefully secluding the 
herd from contact with diseased animals, and 
in allowing free access of air to all huildings, 
stalls, &c., -with daily fumigation of them by 
proper disinfectants. Care should be taken 
to examine three or four times a day the 
cattle on every farm, so as to remove the 
healthy animals as soon as possible from 
those that are affected. In other -st^ords, ven- 
tilation and cleanliness are found to be as in- 
dispensable for the health of cattle as for that 
of men. 

XMCiurrlilne (Lat. murrhina vasa, from Che. 
(lo^pia). The material of the murrhine vases, 
often mentioned by writers of the Roman em- 
pire, has been a subject of much dispute among 
modern antiquaries. The vases came from 
the East, and, according to Pliny, were made 
of some precious stone found chiefly in Par- 
thia ; hut some have conjectured that this was 
an erroneous opinion prevalent among the 
Romans, and that they were in reality of 
porcelain, of which the manufacture was un- 
biown to tiie Western nations. (Plia. Hist. 
W. L 37 5 see also a memoir in the 43rd vol. 
if the de V Acad, des Insa . ; and Maurice’s 

Indian Antiquities, vol. vii.) 

IMCurry or Sanguine. In Heraldry, 
dark red; one of the colours or tinctures 
employed in blazonry, expressed in engraving 
by opposite diagonal lines crossing each other. 
It is reckoned a dishonourable colour, and is 
rarely to be met with in English coats of arms. 

Murzas. The name given to the here- 
ditary nobility of the Tartars, or, more 
strictly perhaps, to the second class of their 
nobility; the ^st or principal class being 
designated be^s. This titular appellation is 
also sometimes conferred on the descendants 
of public officers ; but tbe latter are looked 
upon as upstarts by the older nobility, and 
regarded as an inferior race. The Murzas have 
from the earliest ages been distinguished for 
their bold and refractory character ; and the 
privileges which they formerly possessed sup- 
plied them with the means of giving effect 
to their turbulent dispositions. Since the 
conquest of Tartary, they have sunk into 
comparative insignificance; though many of 
them retain a large share of tiieir former 
property, and have considerable influence 
among their o-wn countrymen. (Quart, Eeu. 
vol, xxix. p. 12S.) The Tartar murza is evi- 
dently of the same origin with the Persian 
mirza ; with which, however, it must not be 
confounded. [Mirza.] 
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Kus (Lat. ). A genus of Rodent Mammalia, 
comprising many species, which are found in 
nearly every part of the world. The most 
familiar examples are the Norway or Com- 
mon Rat (Mus decmianm), the Black Rat 
(Mu>s Battm), the Mouse (M. musculvd), the 
Long-tailed Pield-mouse (M. agrestia), the 
Harvest Mouse (M. messorius), and the Wood- 
mouse (M. sylvaticus). These species are found 
in great numbers, and will devour food of 
almost every sort. The M. giganteus of 
Hardwidee, found in Southern India, -weighs 
more then two and a half pounds, and measures 
more than two feet in length. This species 
happily has not, like the Brown Rat, been 
introduced into Europe. The latter species 
has completely extirpated its predecessor, the 
blade rat, in many of the great towns of 
England. The latter species has now become 
exceedingly rare. The species of the genus 
Mus are mstinguished by the great rapidity 
with which they increase their number. 

ncusa. [BATTAlirA:] 

IMCusaoeee (Musa, one of the genera). A 
small but important natural order of Endoge- 
nous plants belonging to the Amomal alliance, 
•and related to the orders yielding ginger, 
arrow-root, &c, ; hut differing in having several 
stamens instead of one only. The Plantain 
(Musa sa^imtum), the most valuable product 
of the vegetable imgdominhot countries, from 
the abundance of nutritious food yielded by its 
feuit, and from the application of its leaves in 
thatching, and of thread obtained from its 
petioles in the manufacture of the finest 
muslins, is the representative of the order. 
Another species is the Musa famdisiaca, or 
Banana ; and the singular plants called 
^relitzias, with their orange and blue flowers, 
are also members of the order of MusacecB. 

Musca (Lat. a fly). A. Linnsean genus of 
Hipterous insects, now expanded into a family 
(Musaides) of the fifth tribe (Athericera) of 
the order Diptera in Latreille’s system. It is 
distinguished by a proboscis always very 
apparent, membranous, and bilabiate, generally 
hearing two palpi, and capable of being entirely 
"withdrawn into the oral cavity ; and a sucker 
of two pieces. The antennae always terminate 
in a plate with lateral setae. The Musoidae are 
^vided into the sub-families Oreo^Ml(s, which 
includes the meat-fly (Musoa veyndtoHa) and 
the common house-fly (Musca domesUca) ; the 
AnihomyzcB, the Hydromyzee, the Scatomyz^, 
the DoUohQcera, the L&ytopodiieB, the Oapro-' 
myz(B, the GyrmomyziB, and the JSypooera. 

Muscadine or Muscatel. A rich sweet 
wine made of Muscadine grapes in tibe South 
of Erance. These grapes are also dried on the 
vine, for fine table raisins. 

^ Muscbellcalk. The namegiven to the shelly 
Kmestone occupying the middle of the Triassio 
series of rocks on the continent of Europe. It 
is absent in England, and for this reason the 
upper and lower divisions of the new red sand- 
stone run together, and are almost inseparable. 
The muschelfcalk contains a good number of 
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oTiaracteristic fossils. It is generally compact, ’ 
and of a pale ashy grey colonr, hnt is some- ' 
times bitiiminoxis, emitting a fetid odour ■when 
struck by the hammer. 

Though not found in England, it is remark- 
ably persistent in most parts of Westem 
Europe, and almost always in its typical form. 
Among the fossils are some reptilian remains ; 
and a peculiar Ammonite {C&raiiii)^ interme- 
diate between those of the carboniferous lime- 
stone and the secondary rocks, is almost if not 
absolutely characteristic of it. 

iMCoscit [Mosses.] 

XMEusoicapa (Lat. musca, a jly\ cspio, 1 
take). A genus of Dentirostral Passerine 
birds, characterised by a depressed beak, fur- 
nished with hairs at its base, and with the 
point more or less hooked and emarginate. 
The genus is now split into various subgenera; 
as Tyyannm, Gymnoce^halus^ Muscipeta, and 
Mmdcajpa proper, &c., included in the family 
name of Musdcapdcs. Their general habits 
are cruel and predatory, like those of the 
shrikes; and, according to their size and 
strength, they live on small birds or insects. 
The smallest and weakest of the Musdcapida 
gradually approach the form of the wagtails. 

Mlaaoidae. The family of Dipterous insects 
of which the fly (Mtisca) is the type. 

ACusolformes (Lat. musca, a fly} forma, 
form). The name of a tribe of Ti^vUdce, or 
crane-flies, comprehending those which have a 
stout body and short legs, resembling the com- 
mon flies, 

AXuscle (Lat. musculus, Or. j^vs). Eleshy 
fibres susceptible of contractions and rel^a- 
tions. Some of the muscles are obedient 
to the will, and therefore called voluntary} 
others, such as the heart, are independent of 
the wiU, or involuntary ; and others, as the 
diaphragm and muscles of respiration, generally 
have a mixed, action, being to a certain extent 
only dependent upon the •will. Muscles are 
aggregates of minute muscular fibres, which 
appear to he composed of small globules ; but 
we are, in fact, ignorant of the ultimate struc- 
ture of the muscles, and of the causes on which 
their wonderful powers depend. They are 
veloped in and penetrated by cellular mem- 
brane, and abundantly supplied by nerves, 
blood-vessels, and lymphatics. 

When muscular flesh or fibre is carefully 
dried, it loses aho-ut 75 per cent, of water, so 
that a pound of what is usually called raw lean 
meat includes only about four ounces of what 
may properly be termed nutritive matter. When 
lean be^ or other flesh is very finely minced, 
and digested in small hut repeated portions of 
cold water, and well expressed, the principal 
soluble matters of the muscular tissue are 
squeezed out of it, and may be thus obtained 
in concentrated solution, the fihrine, fat, al- 
buminous tissues, and some^ other insoluble 
bodies remaining in the reridue. The juice 
thus obtained has an acid reaction ; it contains 
phosphoric, inosic, lactic, but^c, and perhaps 
some other acids, tinged by the colouring prin- 
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ciple of the blood; albumen and the salts of 
the blood are also found in it, together •with 
kreatine and inosine ; the latter, which has also 
been called muscle-sugar ( = CigH , 30 , 2 , + 4HO), 
being a peculiar crystaUisable sweet substance, 
not susceptible of vinous fermentation, and 
said to be chiefly confined to the involuntary 
muscles, more especially to the heart. ^ (It is 
also said to be occasionally present in the 
urine, and to be identical with phaseohmannite 
or the sugar of the kidney-^ean, Fhmeolm 
vulgaris.) When the juice of flesh, obtained 
as just stated, is heated, it becomes turbid, and 
deposits albumen tinged by colouring matter, 
the coagulnm amounting to abont 3 per cent, 
of the feesh muscle. Fibrine, gelatine, albu- 
men, fat, and other constituents of the muscle 
forming its fibre, nerves, vessels, &c., are the 
principal substances which remain after the 
exhaustion by cold water, and are of course 
highly important in reference to their value as 
elements of nutrition. 

All the muscles are under the immediate 
influence of the brain and nerves ; and conse- 
quently when this influence is abstracted, as 
'hj the di^vision of the nervous trunks hy which 
they are supplied/ the powers and functions of 
the muscles, whether voluntary or involun- 
tary, are in the first instance disturbed, and 
afterwards cease altogether. Electricity is 
capable to a certain extent of recalling the 
action of the muscles, provided it be applied 
before rigidity ensues; hence the supposed 
identity of that power of matter and certain 
properties of the nerves. The arrangement of 
the fibres of muscles is infinitely various, and 
adapted to the particular purposes which each 
has to fulfih In the voluntary muscles the 
fibres are generally parallel, or nearly so ; but 
in the involuntary muscles they are more or 
less interwoven and interlaced. When muscles 
contract, they become shorter, harder, and 
thicker, and their bxmdles of fibres are thrown 
into undulated lines, with a tremulous or 
vibratory motion, most rapid where the contrac- 
tion is most powerful, and producing a distinct 
sound, which may be most easily heard when 
the tip of the finger is put into the ear; it 
cessions a noise Hke that of carriages rum- 
bling over a distant pavement. (WoUaston, 
PHlosopMcaZ Transactions, 1809.) The num- 
ber of these vibrations amounts to between 
twenty or thirty in a second: these muscular 
sounds are importantly concerned in the dia- 
gnosis of certain diseases through the medium 
of the stethoscope. 

IMCuscle Sandri In coal-mines, the black 
shale containing embedded musde shells. 

XMCuscovadOtf The name given to unrefined 
or moist sugar. 

IMCusoo-vy Glass. A synonym of Mica, 
from its having been formerly used in Eussia 
as a substitute for window-glass. 

Muses (Q-r. MoOtrew, Lat. Musse). In My- 
thology, the goddesses of music, poetry, art, 
and science. The worship of the nine Muses 
was a later developement. Pausanias states 
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tliat originally three were ■worshipped oa Heli- 
eon, Mdeta, and Aoid$, or Eeflcetion, 

Memory, and Song (ix. 291). Hesiod {Tlmg. 
775 &c.) giyes the names of nine, and calls 
them daughters of Zeus and Mnemosyne (or 
Memory), holding them to he the sources of 
eloquence, music, and wealth. [Pibeidbs.] 
IMCusette. A name sometimes given by^e 
continental nations to the bagpipe. The iti- 
nerant performers on the musette, who were 
formerly very numerous in many European 
countries, were called musars, 

Museum (Gr. /toucretov, from goCtra, a muse). 
A collection of curious olDjcets in nature and 
art ; bub, in most instances, the former. The 
name denotes a temple or place sacred to the 
Muses ; and is said to have been first given by 
Ptolemy Philadelpbus to that part of the royal 
palace at Alexandria in which he placed the 
famous library. In England, the museum^ at 
Oxford is the most ancient institution hearing 
the name. It was founded in 1679, and en- 
riched, in the first instance, ehiofiy by the con- 
tributions of Elias Ashmole ; but want of room 
and of funds has prevented it from affording 
an adequate exhibition of the various classes 
of objects for which it was originally destined, 
and wHch modern discoveries have so greatly 
augmented. The foundation of the British 
Museum, in London, was laid by Sir Eichard 
Cotton’s presentation of his collection of ma- 
nuscripts. Since that period the library bas 
been increased by the addition of the Harleian, 
Lansdowne, Egerton, and several other collec- 
tions of MSS. ; by extensive purchases out of 
funds a’fiTorded by government ; by the deposit 
of copies of newly published works, according 
to the legal right conferred on this institution ; 
and by the donations of George III. and George 
IV., the latter of whom presented to it Ms 
father's library. In sculpture, the British Mu- 
seum possesses among other things the collec- 
tion of marbles brought by Lord Elgin from 
Greece, that called the To'wnley marbles, an 
assemblage of Egyptian, and the Layard or 
Hineveh works of art, together with recent 
acquisitions from Lycia and other parts of Asia 
Minor. It contains also the Hamilton vases, 
the famous Berberini or Portland vase, and 
the collection of Etruscan art formed by Sir 
“W. Temple, In several departments of na- 
tural Mstory, especially in mineralo^, it is 
extremely rich. It was founded by Sir Hans 
Sloane in 1733, and filled the mansion known 
by the name of Montague House, until the 
present buildings were erected. The most 
celebrated museum in Italy is the Vatican, at 
Borne; next to it that of Florence, and the 
Museo Borhonico, at Naples. In Prance, as 
well as in Italy, galleries of pictures are con- 
sidered as within the meaning of the general 
term musk, and the museum of the Louvre 
is chiefiy remarkable for its contents of this 
description. 

Mnsturooxu (Fr. mousseron). The AgaHcus 
cam^esiHs, or eatable agaric — a species common 
in pastures, and well known for its culinary 
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cxceHence. The term is sometimes applied in- 
discriminately to all firm fleshy species of the 
genus Agwrims, whether eatable or not. 

There is no doubt that Agarims camj^estris is 
preferable to any of the allied species, though 
it must not he regarded as the only one that is 
wholesome. Indeed, it is rejected from many 
Italian markets, where species of more sus- 
picious character are allowed to pass muster. 
A lai^e variety of the mushroom called the 
Ox Mushroom measures sometimes fifteen 
inches across, with a proportionately stout stem. 
The pileus is rough with scales ; the gills are 
quite free, leaving a groove round the top of 
the stem ; the smell is powerful, but agreeable. 
It grows in enormous rings many yards in dia- 
meter, and is wholesome, and of fine flavour. 

It is impossible to give any general rule for 
avoiding poisonous mushrooms ; but no one 
shotdd eat Fungi wMch have a revolting smell, 
or leave a hot sensation in the mouth and 
throat. They should moreover always be eaten 
in moderation, and well masticated. In case 
of accident, an emetic should be taken imme- 
diately, and medical ad'vice called in ; for the 
symptoms of poisoning from fungi are too grave 
to he trifled with by domestic medicine. 

Musbtaliids. In Persia, high priests who 
represent the vicar of the Imam ; they are 
usually three or four in nmnber, and exercise 
enormous influence in the administration of 
the written law. 

Music (Gr. /jLovcriK'fi, sc. Literally, 

any art over which the Muses presided. The 
primitive Athenian education consisted of two 
branches, music for the mind, gymnastics for 
■the body, but the former term had a much 
wider signification than that which it now 
bears. It comprehended not merely the use 
of the lyre or the taking part in a chorus, 
hut also elocution ; and as knowledge ad- 
vanced, the term was so extended as to in- 
clude all the learning and accomplishments of 
the age. In the more modern and restricted 
sense, music is the art of combining sounds in a 
manner agreeable to the ear. 

Hdyr&m Music . — Notwithstanding the labours 
of the early fathers of the church, and of many 
other learned men, there are few materials, 
even in the Old Testament Scriptures, for a 
satisfactory acco'unt of the music of the Je'wish 
people, whose restricted intercourse -with other 
nations prevents our receiving any illustra- 
tion of it from contemporary writers. From 
passages in these Scriptures music 
appears to have been united with prophecy. 
Samuel (1 Sam. x. 6) says to Saul, ‘ Thou 
shalt meet a company of prophets coming 
down from the high place, with a psaltery, and 
a tabret, and a pipe, and a harp before them.’ 
These prophets were doubtless poets or psalm- 
odists, improvisatori of verses which ^ey sang 
to the accompaniment of an instrument; and 
many of the fathers have supposed that the 
Jews had a college or school of prophets, which 
was also a school of music, for ^ey almost 
universally accompanied themselves, or were 
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accompanied by others, with musical instrn- ' 
ments. Dm’ing the reign of Da^dd music was 
much esteemed. He appointed a great corps 
of musicians for the celebration of the religious 
ceremonies ; and his patronage necessarily ex- 
tended its influence. But for some time before 
the destruction of the Temple and the first 
Babylonish captivity, music and the sacred 
rites had met with interruption, both on 
account of war and by their intercourse with 
foreign nations. The Bahylonish captivity was 
a mortal blow to the endeavours they had made i 
to recover their music. The subsequent in- ' 
roads of Egyptians, Persians, and Eomans suc- 
cessively left the unfortunate Jews no leisure 
to cultivate the arts ; and it appears probable 
that their music, which scarcely deserved the 
name till the reign of David, depended for effect, i 
even at its best epoch, more upon the number 
of performers than upon any refined knowledge 
of the art. 

Among the modem Jews, instrumental as 
well as vocal music was excluded from the 
synagogue from the time of the destruction of 
Jerusalem. The singing allowed at the pre- 
sent day is a modern innovation ; for, accord- 
ing to a passage of their prophets, tiie Jews 
consider it contrary to their law, or at least 
improper, to sing or rejoice until the coming of 
the Messiah. The G-erman Jews alone at the 
present day have a regular musical establish- 
ment in their synagogues. . They sing in parts, 
and have preserved traditional melodies, which 
are considered very, ancient. At Prague an 
organ is used to accompany the singing. 

Egyptian Mimo, — The opinion of the 
ancients was pretty general that Pythagoras 
was indebted to the lessons of the Egyptian 
priests for nearly all the science he possessed, 
and especially l^at of music. Though Dio- 
dorus Siculus assures us that the Egyptians 
were not allowed to cultivate music, and that 
they considered it useless and even injurious 
to society, and the cause of effeminacy; yet 
Plato, who had visited Egypt, observes, in one 
of his Dialogues, that none but excellent music 
was allowed where the youth were assembled. 
Strabo tells us that the youth were instructed 
at the earliest age in music, that the songs were 
fixed by law, and that the sort of music used 
was established by the government exclusive 
of every other sort. The Greeks even attri- 
buted the invention of some of their musical 
instruments to the Egyptians; such as the 
triangular lyre, the single flute, the drum, and 
the sistrum (Gr. o'iia'Tpov, a mUle). 

Like aU. other professions in Egypt, that of 
music was hereditary, Herodotus tells us 
that the inhabitants of Lacedaemon, who were 
Dorians, resembled the Egyptians in this, 
that their musicians were ^1 of the same 
family; and that their priests, like those of 
Egypt, were taught medicine, and the art of 
playing upon stringed instruments, when they 
were initiated into the mysteries of religion. 
The^ same author mentions that in the pro- 
cessions of Osiris the Egyptians carried sta- 
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tues of the god, singing Ids praises, and were 
preceded by a flute. A singular proof of the 
antiquity of this art exists at Borne, on the 
GugHa Botta, in the shape of a large obelisk 
brought from Egypt by Augustus, and thrown 
down and broken at the sacking of the city, in 
1627, by the constable of Bourbon, It exhibits, 
among other hieroglyphics, the representation 
of an instrument, as 'here given, very like the 

colacsione (a species of 

guitar) still in use in ^ 

Naples. Erom the pegs 

it is evident that two ^ 

strings were employed ; and the length of the 
finger-board, if the strings were tuned at a 
great interval from each other, would afford a 
very considerable scale of notes. This instru- 
ment alone proves to what extent music was 
cultivated in Egypt, and that its inhabitants 
were acquainted with the method of repeat- 
ing the scale. Thoth, or the ancient Hermes 
Trismegistus, to whom is ascribed the invention 
of writing, astronomy, religious rites and cere- 
monies, has the credit also of having invented 
the IjXQt with three strings. The following, 
according to one form of tlie myth, was the 
origin of the invention: The Nile, after its 
inundation on one occasion, left on retiring a 
quantity of dead animals, and among the rest 
a tortoise. The fiesh soon perished and dried 
up, from the heat of the sun ; nothing hut the 
shell and the cartilages was left, and from 
their contraction they had become sonorous. 
Hermes, strolling on the banks of the river, 
struck his foot against this tortoise-shell, and 
was agreeably surprised by the sound it pro- 
duced ; and this furnished him with the first 
idea of a lyre. He gave his instrument the 
general form of the shell, and strung it with 
the dried tendons of animals, resembling the 
gut-strings of the present day. This is, how- 
ever, only a Euhemeristic or rationalised vei> 
sion of the myth, which is given in a more 
genuine form in the Homeric Hymn to Hermes, 
and in Apollodorus iii. 10. 2. 

The single flute, called phoUnx, seems to 
have greater claims to antiq^uity tiaan the 
lyre itself. Apuleius, describing thq mys- 
teries of Isis, tells us the form of this in- 
strument, as well as the manner in which 
it was held; and all the representations 
of it show that it resembled the buHock’s 
horn. Indeed, there can be no doubt that, 
in the remotest period, the horns themselves 
were used for the purpose. But it is certain 
that the Egyptians had instruments much more 
susceptible of inflection than those of which 
we have been speaking; for on the ceilings and 
walls of the chambers of the tomb of Osyman- 
dyas, at Thebes, described very circumstantially 
by 'Diodorus, there are, among other decora- 
tions, several representations of musical instru- 
ment ; one of which, from Denon, is given on 
the next page, for the pm’pose of showing the 
reader that the harp of the present day is in 
general form not very dissimilar to the instru- 
ment then in Egyptian use, and that perform- 
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ance upon it must have required eonsiderahle 
skill. Other representations of harps occur ; 

one has been given 
by Dr. Burney. A 
rOv. 1 1 figured at 

A ^tolemais, a dty 

I 1 bits fifteen strings, 

/ complete 

I 1 uctavea : this, how- 

V more tori- 

angular in shape, 
— and much more 
like the modern harp. The instruments in 
Abyssinia vere found by Bruce to have a 
dose resemblance tb those of Egypt. 

The arts which flourished in tins nation at so 
early a period would doubtless have continued 
to do so under their own kings ; hut after the 
subjugation of the nation by Cambyses, b.c. 
526, a period of great depression followed. 
The Ptolemies, indeed, encouraged the arts; 
but under their reigns they were cultivated 
chiefly by Greeks. At a feast of Bacchus, 
given by Ptolemy Philadelphus, Athenseus 
says that the choir was composed of six 
hundred musicians, and of that number one- 
half were performers on the dthara. Accord- 
ing to the same author, under the seventh 
l^lemy, Egypt abounded with musicians ; and 
at tMs period the practice of music was so 
common in the country, that there was not a 
peasant or labourer near Alexandria unable 
to play on the lyre and flute. The father of 
Cleopatra, who was th® last of the Ptolemies, 
from his skill on the flute took the title of 
Auletes (flute-player), and established musical 
competitions in his palace, himself disputing 
the prize with the first musicians of the dajr. 
Such was the flourishing state of the art m 
Egypt up to the time of Cleopatra’s misfor- 
tunes. Among the modern Egyptians no 
remains or traces of the ancient art are now 
to be found. Still they are passionately fond 
of music ; and there are, according to Savary, 
to he found among them both male and female 
musidans who sing and accompany themselves. 
This author describes them as most successful 
in their plaintive music; to which, he says, 
even the Turks themselves, the enemies of art, 
will pass whole nights in listening. 

Grecian Music , — ^According to the logo- 
graphers, who modified the Greek myths to 
suit their own puip)oses, there came into 
Greece with Cadmus, the son of Agenor, a 
class of men well versed in the arts and 
sciences, and called Curetes. These established 
themselves in Phrygia, where they were called 
Corybantes ; and in Crete, where they received 
the name of Bactyli: they spread also into 
Ehodes, Samothracia, and other places. In 
these places writing and music, we are told, 
were the arts prindpaUy taught by them. 
The legend goes on to say that Cadmus, in 
Samothrada, took to wife Harmonia (sister of 
lasius and Dardanus), who was so skilled in 


music that the Greeks gave her name to the 
art. Diodorus, in describing the marriage 
feast of the parties, makes the^ gods them- 
selves guests. Hermes came with his lyre, 
Apollo brought a similar instrument, Athena 
assisted with a flute, and the Muses also 
brought their flutes ; Electra, the mother of 
the bride, celebrated the mysteries of Cybele 
with dancing, tambourines, and cymbals. This 
story was probably founded on ceremonies 
which the priests, at certain festivals, per- 
formed in honour of Harmonia and Cadmus. 
It is unnecessary, however, to notice here the 
mythical tales which involve reference to the 
art of music, as not a particle of genuine 
history can he extracted from them. 

The instruments mentioned in the Hiad and 
Odyssey/ are the lyre, the flute, the syrinx, or 
Pan’s pipes. The lyre in the Homeric poems is 
called (popfjLLy^, Kiddpa, and 5 Aristophanes 
being the first Greek poet who calls it Ki>pa. In 
the Homeric poems music and poetry are inse- 
parable : aotd6s, a siwsr, being the word used 
to express a poet. In the eighth hook of the 
Odyssey, Demodocus is descaihed in his cha- 
racter of poet and singer as the glory; of the 
human race. The poets and musicians of 
Greece appear to have much resembled tbe" 
Celtic bards. They wandered about, singing 
their works in great cities, and usually found 
admission to the palaces of princes, where they 
were treated as though endued with inspiration. 
Burney remarks that religion only can impart 
permanence to any system of music; and he 
conjectures that the airs sung in the temples 
in the time of Plutarch were Sien of the same 
relative antiquity as to us is the plain chant 
of the hymns of the Catholic Church. Plato, 
Porphyry, Athenseus, and the scholiast of Pin- 
dar, speak highly of the talents of Thaletas 
of Crete, who is said to have founded the second 
of the musical schools which flourished at 
Sparta. If we are to credit Plutarch, Archi- 
lochus contributed more than any other to 
the advancement of poetry and music. Hero- 
dotus, always ready to ascribe historical se- 
quence to mythical or semi-mythical times, 
makes him the contemporary of Candaules, 
and of Gyges, king of Lydia, 724 years before 
Christ; but modern chronologists place him 
much later. He was a native of Paros. 

"Without entering into particulars, it is suffi- 
cient to mention that at this period melody was 
strictly determined by the measure of the verse. 
A different set of feet in a verse necessarily 
required new airs in the music. Hexameter 
was the most ancient species of measure, and 
so co'ntinued till the introduction of lyric poe- 
t^. If Archilochus was the inventor of music 
different to that which suited the hexameter 
verse, he was indeed the inventor of lyric 
poetry, which after his time became a species 
of versification totally distinct from that of the 
heroic, Archilochus is supposed to have been 
one of the first conquerors at the Pythian 
games. Tijrrtseus, who was a soldier as well 
as a musician, was celebrated for Ms military 
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songs or airs. The scholiast of Horace makes ' 
the Lacedaemonians indebted to Mm, during 
the Messenian -war, for a Tictory in a battle, 
in wMch he led them on to the sonnd of the 
military flute, and states that for tMs good 
service they rewarded Mm with the rights of 
citizensMp. The authors who have written 
on the progressive state of Grreek music una- 
nimously celebrate the talents of Terpandec ; 
but neither the exact time of his appearance, 
nor the place of his birth, can be ascertained. 
Many have given Mm the credit of having 
added the three strings to the lyre: it is 
said, however, that he was the first who 
used the seven-strij^ed lyre among the Lace- 
daemonians, by wM^ be gave ^eat offence 
to the people. The Spartans disliked innova- 
tion, and Plutarch relates that the Ephori fined 
Mm for Ms invention. The Arundelian mar- 
bles state that he obtained the first prize in 
music at the games instituted at Sparta to 
aveirt the anger of Apollo for the murder of 
one of Ms priests by the Dorians, Plutarch 
says that no other proof of Ms skill could he 
wanting, seeing that Ms name appears four 
times on the register of the Pythian games, 
where he carried off successively four of the 
prizes. At the Grecian games music formed a 
principal part of the ceremony: the comhate 
were to the sound of music. In the dramatic 
representations, the declamation vas accompa- 
nied by an orchestra, and there were moreover 
particular prizes allotted to the professors of 
the art. At first music had but little share 
in the Olympic games, but at a later period 
prizes were given to successful competitors in 
tMs art. It is well axithenticated that, at a 
comparatively late period, Nero appeared at 
them, and of course carried off the prize. The 
Pythian games, founded in remembrance of 
Apollo’s mytMeal victory over the serpent 
Python, were at first confined to poetical and 
lyrical contests ; but in these music was after- 
wards admitted to a share of the prizes ; and, 
in the year 559 before Christ, a crown was 
decreed to the best performer on the lyre, or, 
rather, on an instrument with strings. The 
prize was notMng more than a laurel crown, 
in memory of the love of Apollo for Daphne ; 
though afterwards the apple, a fruit conse- 
crated to Apollo, was added. At these games 
a peculiar musical composition was performed, 
of considerable length, in allusion to the con- 
test of the god with the serpent: it was 
composed by Sacadas, and sung for the first 
time by Mm at DelpM. Among the musi- 
cians and poets who distinguished themselves 
at these games were Aleman of Sardes; 
Alcaeus of Mitylene, the ' contemporary of 
Sappho (to the latter of whom Aristoxenus 
and Plutarch attribute the invention of the 
Mixolydip mode, of wMch. PJato, the advo- 
cate of simplicity in music, much complains); 
Minmermus, famous for Ms performances on 
the flute, in the sixth century before the Chris- 
tian era ; Simonides, bom at Ceos, 538B.c.,th6 
master of Pindar, who was born at Thebes, 
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in Bceotia, about 620 years before our era. 
At the Nemean games, wMeh took their name 
from Nemea, a village in Arcadia, the contests 
were somewhat similar to those at the Olympic 
games, and it is known that those in music 
formed a portion. It was at these games that 
the musiraan Pylades, of Megalopolis, sang, 
accompanied by the lyre, an air composed by 
Ihmotheus, in wMch the words werd^ so suited 
to the circumstances of the battle of Mantine^ 
that the audience immediately turned their 
eyes to PMlopoemen, who was present, and 
interrupted the singer by shouts and accla- 
mations of applause. Timotheus, bom at 
Miletus, 446 b.c., was one of the most 
celebrated poets and musicians of antiquity. 
Pausanias tells us that to the seven strings of 
the lyre he added four more ; though Suidas 
says that he added but two, the tenlb. and the 
eleventh ; for which innovation he was banished 
from Sparta, and ordered to cut off the addi- 
tional strings, that he might not corrupt the ears 
of the youth with too great a variety of notes. 
This Timotheus, who died two years before 
the birth of Alexander, must not be con- 
founded with the celebrated flufce-player who 
was so great a favourite with that prince, 
and whose tones animated him to arms. The 
Isthmian did not differ from the games already 
described : they received their name from being 
celebrated on the isthmus of Corinth. Other 
games existed in different cities, as, for instance, 
the Panathenaic at Athens. Music was culti- 
vated at all, and held in much esteem. 

At Athens, in the time of Pericles, music 
was considered so necessary a part of education, 
that not to understand it nor play any instru- 
ment was considered a disgrace. Pericles was 
espedally zealous in Ms patronage of music. 
Besides regulating the form and increasing the 
number of musical competitions at the Pana- 
thenaic festivals, he built an edifice called the 
Odeum, for the express purpose of rehearsals 
revious to performance in the theatre. It was 
uring Ms era that Antigonides and Dorion, 
the two most eminent flute-players, flourished. 
So great appears to have been the passion for 
flute-playing, that as much as three talents 
(upwards of 600^,) were given for a single flute. 
Women also were performers on the flute. Of 
these the most renowned was Lamia, to whom, 
for thebenefits she had prevailed on Demetrius 
to confer upon the city, the Athenians dedi- 
cated a temple, under the name of Aphrodite 
Lamia. It seems that execution on tMs in- 
strument was carried to a great extent; for 
Aristotle cries out against the difScult passages 
that used to be practised, and even against 
music generally. The people, however, who, 
as a mass, are never disposed to give up the 
pleasures of sense for those of the mind, con- 
tinued to encourage these novelties and their 
authors ; and, from being the handmaid, music 
became the mistress of poetry. The justice of 
the complaints of Plato and Aristotle on tMs 
point is confirmed by Aristoxenus Mmself, well 
skilled in the art; and Plutarch frequently 
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laments that the theatre had mined rnjisic. passed a great portion of his time in taMug 
After the complete subjugation of the Gfreeks, lessons of Torpus, the most skilful harpist and 
music, like the rest of the arts, fell into decay, lyrist of his day. Nero’s successors -were patrons 
They continued, indeed, to cultivate music under of thepuhHc games, and of dramatic andmusical 
the Eoman emperors, and under their own ; even exhihitions thronghout the empire. Hadrian 
afterwards, under the Turks, it was one of their had always been attached to the arts of Greece, 
amusements ; bnt so barbarous is it iu the pre- He instituted new games, which his successor 
sent day, that it is difficult to conceive that the Antoninus continued. Commodus, whose dis- 
same nation ever possessed a music which drew position was similar to Nero’s in CTuelty, re- 
down the plaudits of thousands. To form semhled him also in an intense passion for the 
any idea of the ancient -.Greek' music is now stage, on which he delighted to appear as a 
past ah hope : materials upon which we could singer and dancer. The fall of the empire 
judge have long since passed away ; but we necessarily induced the fall of the arts, and 
will add, in conclusion to this section, the music, of course, among the rest : in short, it 
opinion of M. Ginguen^ on the subject. * "We disappeared with them — ^with them to spring 
see in the poetical works of the Greeks the into new life and surpass all its former glory, 
variety and livehness of their passions, and after centuries had passed away, and all art 
these same passions could not be expressed in seemed to have been lost for ever, 
music without an equal variety of air and Italian Music , — Italy has been to the rest of 

modulation. I do not mean by that to say Hurope in modern times what ancient Greece 
that Greek music was entirely similar to our was to Home. Though we cannot so well 
own: to dedde that point it would be necessary trace the art of music in its early restoration 
to hear and compare the one with the other. I as we can the arts of design, we know that to 
maintain only that Greek music was full of the religion and church which brought them 
harmony ; that it admitted that variety of forward we are indebted for the foundation of 
modulation which alone can give pleasure to all that is good in the musical art. The plain 
cultivated minds ; and that to suppose that the chant of the Catholic Church is said to owe its 
Greeks were pleased with a music that compre- origin to St. Ambrose, archbishop of Milan, in 
hended hut four notes is one of the greatest the fourth century. He, it is generally under- 
follies that can be imagined.’ ^ stood, brought it into form and based it upon 

Boman Music . — Strabo and Livy affirm rules, and two centuries afterwards it was con- 
that the public music of the Eomans, as used siderably amplified and improved by Gregory 
at sacrifices, was learnt from the Etruscans, the Great, who introduced the kind of music 
Servius Tullius, in Ms alleged division of the known as Ghregorian, and wMch is still used 
eople into classes or centuries, is said to in the service of the Roman Catholic Church 
ave directed that two entire centuries should in all countries. The music of Italy, aided by 
consist of trumpeters, horn-players, and those a language which Metastasio called mtmoa 
who sounded the charge. One hundred and stessa., notwithstanding the revolutions wMcli 
fifty years afterwards, the marshal at funerals it at first underwent, at length became the 
was, by the laws of the twelve tables, directed to guide for the rest of Europe. Even out of the 
provide six flute-players. Among the Eomans, church, as early as the thirteenth century, 
as was also the case with the Greeks [see music was cultivated; for Prince Conrad, in 
above J, music and the drama were inseparable. 1268, went out against Charles I. of Sicily 
In the end these exhibitions became offensive ; witli a female choir accompanied by cymbals, 
but the further notice of these is unnecessary drums, flutes, violins, and other instruments ; 

and it is known that all the courts of Italy 
were filled with musicians, for the amusement 
of their sovereigns. At Elorence is still in 
existence a manuscript collection of sacred 
songs, entitled Laudi in honour 

of God, the Virgin, saints and martyrs, which 
as early as 1310 used to be sung by a 
society called the LaudisU. A society of this 
sort existed when Hr. Burney was at Florence 
in 1770 ; and he states that he often heard 
them singing about the streets in three parts, 
accompanied by a portable organ. When 
Petrarch was crowned with laurel at Eome, iu 
1841, music was introduced to grace the cere- 
mony ; and from the account of that ceremony, 
printed at Padna in 1549, it appears that it 
consisted of instrumental as well as vocal 
muBiQ. It appears that, iu 1022, Guido, a 
Benedictine monk of Arezzo, was the first who 
imagined the scheme of designating by points, 
distributed upon lines and spaces, the different 
sounds of the octave. The Prenbh, however, 


m this place. Jliusic, however, was for a long 
period confined to sacred uses ; and it was only 
after the defeat of Antioehus the Great that 
the Asiatic custom was introduced of having 
female musicians — ^saltria — ^to play at festi- 
vals and private banquets. The Etruscan 
music was cultivated with success ; for all the 
instruments of the Greeks, wMch are known to 
us from their bas-reliefs, are to be found in 
paintings on Etruscan vases : so that it may be 
safely assumed that the Eomans were accus- 
tomed to the best music that the age afforded. 
Under Augustus, who was not a great patron 
of the art, music was not much esteemed. 
Tiberius banished musicians from the city, 
which under Mm became as sad as in the 
days of Augustus it had been lively. Caligula, 
however, recalled them. Claudius, though he 
patronised gladiatorial fights in preference 
to music, stiU encouraged the art ; but tmder 
Nero it shone in all its ancient splendour. 
Such was tMs emperor’s delight in it, that he 
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claimed tlie credit o£ tliis invention for Htibald 
and Odo a centiuy before tbe time of G-nido. 

Guido gave to fcbe notes the names re, 
mi, fa, sol, la, taking tbem, it is said, from the 
first syllables of -words in tbe first stanza of 
the bymn of St. John tbe Baptist, in wMcb 
tkey are certainly found : — 

J7t queant laxis resonare fibris, 

Miia, gestoTvtmfamaii tuornm, 

Solye poUuti Zabii reatum. 

Tbe syllable si was afterwards added by a 
musician called Le Maire. Brom a manxisoript 
in the Vatican dedicated to Charles, king of 
Sicily, above mentioned, it appears that Mar- 
clietto of Padua bad improved tbe art; for 
tbe !lVrS. proves that be was acquainted witb 
clissonjances and ebromatic coimterpoint. That 
tbe science was making vast strides from tbe 
old plain chant is clear from tbe bull of Pope 
Jobn XXII. in tbe early part of tbe fourteenth 
century, wherein complaint is made of what be 
was pleased to call tbe abuse of descant, by 
which tbe principles of tbe antipbonal and 
gradual bad fallen into such contempt that 
the singers could no longer recognise tbe 
founda-laoiis upon which melodies were estab- 
lished, and that it exceeded tbe bounds which 
tbo ecclesiastical tones prescribed. Without 
particularising the steps by which it continued 
to advance, the Ars eontrapunoU of John de 
Muris, in 1380, laid down laws of harmony, 
some of which axe observed in composition at 
tbe present hour. He says that, in the scale 
of the octave, there are six species of con- 
sonances — three perfect and three imperfect. 
Of the first sort are the unison, tbe octave, and 
tbo^ fifth; of tbe second sort, tbe two thirds, 
major and minor, and the sixth major. It is 
curious that he did not place the minor sixth 
among the number of consonances, since it is 
but an inversion of the major -third, which he 
admits to be a consonance. Prosdoscimus, in 
1412, speaks of the fourth, of which no men- 
tion is made by De Muris, and treats it as a 
dissonance ; though, he says, it is less so than 
the second and the seventh, and that it may be 
placed in a middle class, between consonances 
and dissonances. Advanced, however, as the 
science became at this period, it was not until 
tbe middle of the fifteenth century that the 
laws of harmony were fixed on the foundation 
that still bears tbe superstructure of the 
refined combinations of even modern music. 
The first treatise on music was printed in 
Italy towards the end of the fifteenth cen- 
tury, by John Tinctor ; but that pubbshed a 
few years afterwards, by Pranebino Gafforio 
(printed in 1496 at Milan), excelled its pre- 
cursor. The claim of the Italians to the 
invention of coimterpoint has been disputed 
in favo-or of the Flemings, and also of the 
English. There is no doubt that the former 
contributed much to its advancement and per- 
fection; but the works extant, if we are to 
judge from them, ^ satisfy us that the claim 
cannot bo maintained. In the compositions 
of this period there is a want of melody 
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which all tbeir display of science and curious 
combinations could not atone for; but in 
tbe sixteenth century melody and co-miter- 
point were united by the splendid genius of 
Palestrina, and some of his contemporaries 
and disciples ; and the art was enriched by 
-the treatises of Peter Aaron, Zarbno, Artusi 
of Bologna, the Venetian Zacconi, and many 
others, which spread throughout Europe, and 
left scarcely more to be desired on the first 
principles of music as a science. Palestrina, 
tbe principal cause of this revolution, began 
his career by a dibgent study of the masters 
who had preceded him, making _ himself fami- 
liar with their difificulties and with their styles. 
Applying himself to the simplification and 
purification of harmony, and to the discovery 
of more flowing and natural melodies, he 
nevertheless paid a degree of homage to the 
preceding school, whose pedantry and obscurity 
he knew how to correct. 

The Gothic style of composing masses and 
motetts on a canto fermo, which he practised 
in his early com;^ositions, he entboly abandoned 
after 1670. His style, upon which be was 
continually refining, became at last tbe model 
of tbe age ; and after his time, for a consider- 
able period, the best ecclesiastical compositions 
were honoured by being called aUla J^alesfrina. 
Nanino, his fellow student and intimate friend, 
Cifra, his disciple Luca Marenzio, and many 
other masters of the Eeman school, gloried to 
tread in his steps; whilst Zarlino at Venice, 
Costanzo Porta at Padua, Orazio Vecchi and 
Monteverde at Mantua, Bottrigari and Orturi 
at Bologna, endeavoimed, and -with considerable 
success, to build their counterpoint with the 
dearness, purity, and elegance of the great mas- 
ter of modern music. Among these Monteverde 
is particJularly to be noticed, for bis passing 
beyond the master whom he followed. He 
was the first who used double discords, such as 
the ninth and fourth, the seventh and ninth, 
and the seventh and second ; as also the un- 
prepared false fifth and seventh. This at the 
time created great disputes in the repnbHc of 
music. Monteverde, in prefaces and letters, 
defended his practice ; but Ms best defence was 
to be foimd in the progress made by him. The 
bcenses he took, far from being offensive to the 
ear, were soon adopted by others who had 
abused them. The passion for fugues, canons, 
and other difficult compositions of that nature, 
requiring the highest degree of science, con- 
tinued in tbe seventeenth century, wMcb pro- 
duced many learned musicians. One of the 
most extraordinary of these was Francesco 
Soriano, who pubbshed 110 canons upon tbe 
hymn Ave Maris Stella, for fo-ox, five, six, 
seven, and eight voices ; but Pietro Valentini 
went far beyond him, and has left, it is to be 
apprehended, all future canonists in a hope- 
less condition. He -wrote one to the words Elos 
tuos mis&ricofdes ooulos, &c. resolved in more 
than two hundred different ways, for two, three, 
four, and five voices ; another for ninety-six 
voices; a third for -twenty voices only, but 
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witli foTir different sulDjects going at tlie same 
time. Other ma'sters employed themselves in 
a similar manner. Of the Boman school, also, 
XjXLca Marenao merits special mention here : 
thongh great in church music, he is best known 
and admired for his exquisite madrigals, which 
still continue to be performed in this country. 
Marenzio died at Borne, in 1699. At the head 
of the Venetian school, the Italians themselves 
place Adrian IViUaert, a Pleming. To him 
Zarlino attributes the invention of composi- 
tion for more than one choir. He was maestro 
di capella of the churdh of St. Mark at Venice. 
His works are voluminous : his disciples were 
Cipriano Bore, Zarhuo, and Costanzo Porta. 
The Neapolitan school, one of the^ most 
celebrated in Italy, was established in the 
fifteenth century, under the reign of Perdi- 
nand of Arragon, a great patron of all 
the arts. It was at Naples that Gafforio and 
Tinctor, whom we have before mentioned, 
Guamerio, and many others, distinguished 
themselves. Church and madrigal music there 
flourished. In the latter bran<3i, Carlo Gesu- 
aldo, prince of Venosa, showed in an eminent 
degree the powers of that style of writing. 
The Lombard school registers the names of 
Costanzo Porta, its head; Gastoldi, Giuseppe 
Biffi, and Paola Cima, of Milan; Pietro 
Ponzio of Parma; Orazio Vecchi of Modena; 
and ClauiBo Monteverde. The most cele- 
brated disciples of Porta were Balbi and 
PiccioH. Orazio Vecchi was among the first 
composers of dramatic music, and for a consi- 
derable time maestro di capella at Mantua. 
The Bolognese school comprises few writers in 
the sixteenth century, thoxigh in the century 
following its professors equalled those of the 
first rank throughout Europe. Andrea Bota 
may he considered the head of it. Florence in 
music seems to take no distinguished place : 
Wts know only of Alessandro Striggio and Fran- 
cesco Cortuccia as enjoying much reputation. 

Dramatic 'music appeared in Italy in the 
fifteenth centuiy, a musical tragedy having 
been acted at Borne in 1480; but the real 
epoch of the music of the drama can scarcely 
be dated before 1597, and its first appearance 
was at Florence. Ottavio Binuccini is recorded 
as the poet, and Peri as the musician, both 
Florentines, and the name of the piece Bajphm, 
This priority is, however, disputed in favour of 
Vincenzo Galileo, the father of the celebrated 
astronomer, who, desirous of recovering the 
musical declamation of the Greeks, imagined a 
recitative applied to the episode of IJgolino in 
Dante. Up to the middle of the seventeenth 
century the drama was principally recitative, 
when, in 1649, Oavalli began to introduce more 
airs than had hitherto been used, a practice 
further extended in the Doria of Cesti, com- 
osed ill 1663 ; after which, for some time, it 
egenerated so much into spectacle, that, in 
the works represented about the end of the 
seventeenth century, neither poet, composer, 
nor siugers are recorded, but the machinist 
and deccv^tor only. Among the composers 
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were, however, men of great knowledge and 
genius, such as Gasparini, Perti, ^ Colonna, 
Lotbi, and Alessandro Scarlatti, who is said to 
have been the inventor of the obligato recita- 
tive. Great improvements were introduced in 
the beginning of the eighteenth century hy 
the pupils of Scarlatti ; viz. Leo, Vinci, Sarro, 
Hasse, Porpora, Feo, Abos, and particularly 
Pergolese, Aboqt the middle of the century- 
appeared Jomelli, Piccini, SaccMni, Gugliehni, 
Traetta, Anfossi, and others, whose names are 
not less celebrated than their predecessors, 
and the century closes -with Paisiello and 
Cimarosa. It remained, however, for a Bohe- 
mian, Gliick, to accomplish the revolution 
which has bro-oght the opera to its present 
state in Europe. 

Europe is as much indebted . to Italy for 
the introduction of instrumental as for that 
of vocal music: the Italians have been the 
instructors in both. Violin music was culti- 
vated by Corelli and Tartini, and their pupils, 
before other nations had thought of it; and the 
same may be said of the harpsichord, from 
Freseobaldi to Clementi. So, in concerted 
pieces, Boccherini introduced the quintett ; and 
mdeed, short of the symphony, which we owe 
to the Germans, their early superiority cannot 
be disputed. ^ In our time a sensible decay is 
visible in Italian music ; the art seems to have 
left its ancient seat to abide in Germany, where 
it has been cultivated with astonishing ardour 
and success. 

German Mime . — The Germans owe their 
music to the Italians. They received the 
Gregorian chant from Italy; and, though 
they may not have equalled their masters 
in vocal melody, they have greatly surpassed 
them in instrumental music. It is certain 
that, at the beginning of the seventeenth 
centipy, the music of Germany was greatly 
inferior to that of Italy; and it was not till 
the end of this century that the Germans began 
to evince high and successful talent for the art. 
We are not acqiiainted with any of the earlier 
music of the German church — similar in cha- 
racter, we mean, to that produced by the school 
of Palestrina in Italy ; but in later times the 
writings for that church, by Graun, Haydn, and 
Mozart, have become highly popiilar. In the 
madrigal style we believe they exhibit no 
specimens, which is the more remarkable, from 
the circumstance of the German school having 
been considered by some to have been of as 
early an origin as the Flemish. The oratorios 
possess the greatest beauties : we need only 
name the Sessions MusiTc^ by Bach ; the MessiaJi 
and Israel in Egypt, by Handel ; the Creation, by 
Haydn ; and Mijah, by Mendelssohn. Though 
not so old as that of Italy, the German theatre 
is nevertheless of early origin ; but until B^ser 
appeared to compose for the theatre at Ham- 
burg, about the end of the seventeenth century, 
it was without celebrity. During the whole of 
the last centuay, the German composers bred 
in the Neapolitan school carried their style 
into Germany, where it became tbe model of 
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the cotmtry. John Adolphus Hasse had the 
prineipal share in the transference of this 
style, which, improved by Graun, Neumann, 
Grliick, and carried still further by Haydn and 
Mozart, has travelled back to Italy, to shine in 
Eossiai and others, though Meyerbeer, a G-er- 
man, stands in the highest rank among mo- 
dern opera -writers. Gliiek, though by birth 
a German, belongs properly to France ; for, 
strange to say, he was not properly appreciated 
by his own countrj^en, though in later years 
they found out their error, and acknowledge it 
still by the rapture with which his worlcs are 
now received. Germany derives its greatest 
reputation from the success with -which it has 
cultivated instrumental music, particularly the 
grand symphony, m which the science and 
art of music put forth their highest powers. 
Haydn, Mozart, Beethoven, Mendelssohn, 
and Spohr are the greatest writers of this 
high style of composition, as well as of 
other allied forms of instrumental music, 
as the quartett and quintett, the concerto, 
&e. In harpsichord and pianoforte music, it 
may he safely said they have surpassed all 
other nations ; for it would be diflcult to find 
names in that respect of equal reputation with 
those of J. S. Bach, of Handel, Mozart, D-iissels; 
Cramer, and a host of others, culminating in 
the giant Beethoven. The music of -wind in- 
struments seems to belong almost exclusively 
to Germany : their organists are excellent, and 
their orchestras well regulated. In musical 
Hterat-ure they are superior to every other 
nation : witness the works of Fux, Matheson, 
Marpurg, Kirberger, E. Bach, Albrechtsbei^er, 
Forkel, Koch, and a host of others, most of them 
of the eighteenth century. In the present day, it 
is by no means s-urprisiug that the success of 
the Germans should be so extraordinary, sedng 
that there is no school for the education of 
youth in -the country at which music is not 
taught and culti-vated, even down to those 
where children receive gratuitous instruction. 

Flemish Music . — The Flemish, have been 
frequently confounded with French musicians ; 
so that it is rather difficult to separate, at 
times, the one from the other, Louis Guicd- 
ardini {JDescrizione di tutti i Faesi Bassi^ piih- 
Hshed 1556) gives a list of all the musicians 
horn in the Low Co-untries, and at that time 
dispersed in different parts of Europe, which 
robs the French catalogue of some of its most 
distinguished names. From the fifteenth cen- 
tury Flanders, from its commerce, wealth, 
and superfiuous riches, was enabled to patronise 
the fine arts, especially in the tinqes of Charles 
Y. and Frands I, These monarchs, who lived 
less in their own capitals than elsewhere, seem 
to have carried the arts with them wherevw 
they went ; and when we recollect their &e- 
quent sojo-oms at Brussels, Antwerp, and 
other cities of Flanders, we are not surprised 
at the number of excellent musicians that 
Flanders produced. John Tinetor flouri^ed 
about 1474 : he was a native of Flanders, and 
maestro di capella to Ferdinand of Arragon, 
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king of Sicily and Naples. He is the earliest 
theoretician whose name has reached us. Soon 
after, or contemporary -with him, was John 
Okenheim, the first composer of music in parts. 
From the fragments which have been preserved 
by Glareanus, he appears to have been a 
learned -writer, whose works seem more calcu- 
lated to please the eye than the ear ; and from 
the authors of the following century who notice 
him, we learn that he was the’writer of a motett 
in tirirty-six parts. Josquin des Pr&s, or, as 
the Italians call him, Josquino del Prato, was 
Okenheim’s most celebrated scholar. The laws 
and difficulties of canon, fugue, augmentation, 
diminution, inversion, and other practices of 
church music, were by him observed and over- 
come in the most felicitous manner ; and he has 
by some been dignified -with the title of father 
of modern harmony, inasmuch as his era is 
nearly a century before that of Palestrina, 
Orlando di Lasso, &c. It is proper to state 
that Guicciardini claims Josquin as an Italian ; 
and, at least, there can he no doubt that he was 
educated in Italy, inasmuch as he was a singer 
in -the chapel of Sextus IV. His compositions 
were extremely numerous, and as often exe- 
cuted in the beginning of the sixteenth century 
as those of Handel were in England fifty or 
sixty years ago. His death took place at 
Brussels ; and his monument is still to be seen 
in the church of St. Gudule. Hobrect, or 
Obrect, was a good composer of this period, 
and adds to his talent me honour of having 
been selected by Erasmus to instruct him in 
the principles of his art. YTe must pass shortly 
over the names of Pierre de la Eue, or Petrus 
Platensis, as he was sometimes called, Jean 
Mouton, Yerdelot, Nicolas Gambert, maestro 
di capella of Charles Y., Jacques de Wert, 
Pevernage, Lxipi, Waelrent or Wraelrent, Yer- 
donk, Arkadelt, and others, many of whom are 
still kno-wn to the musical antiquary by their 
madrigal compositions, though they were called 
only songs for ^arts in Flanders. Between 
1544 and 1666 more than twenty collections 
of these chansons or madrigals were published 
at Antwerp and Louvain, by Tylman, Susaro, 
and Pierre Phalaise, who were themselves good 
com;^osers ; as were, in the same century, the 
publishers Ehau at Wittenberg, Gardano and 
Seotto at Venice, Ballard in France, and Tallis 
and Bird in England. After Clemens (non 
papa), an elegant and exq-uisite, though not 
voluminous writer, and Cypriano Eore, a pupil 
of Adrian Willaert, must be recorded the name 
of Orlando di Lasso, one of the most diligent 
and celebrated -writers of the sixteentii century. 
He was bom at Mons in 1620, and died at 
M-unich in 1693. Living to a great age, the 
number of his works exceeds those even of 
Palestrina. Fifty collections of his different 
works are still extant, consisting of masses, 
motetts, passions, psalms, and songs or ma- 
drigals, printed in Italy, Germany, France, and 
the Low Countries. Such was his reputation, 
that the following verse was -written for his 
epitaph; — 
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Hie ille Orlandus Laseum qui recreat orbem. work of tbis period, by Clement Janneqiiin, 

Gingnen^, peaking of Oypriano Eore and BataUle, ou Mfaite des Btiuses ala 

Orlando di Lasso, says^ ‘Tliese two I'lemings, ^ormik de Marignan, in wHch imitations of 
baying passed the greater portion^oftbeirliyes the sounds of battle occur. He published 
in the courts of princes, had acquired a lighter a collection in 1644, called Invmtions Mu- 
style, and a species of melody more ap;pro- sicedes d guatre et dng Parties, The masters 
priate to secular music, than that of Palestrina, about this period were Lidier Lupi, GuiUaume 
who, residing at Eome, and writing principally Belleu, Philibert Jambe-de-fer, Sauterne, and 
for the church, exhibits in all his productions a Noe Paignent. It is remarkable that some 
gravity belonging to the species.’ And again, of the worst tyrants haye been great patrons 
‘They were two masters of harmony ; and, the of music and its professors ; to Nero and our 
church excepted, they prepared the colours and Henry VIII. may be added, for Prance, Charles 
set the palettes of musicians with mpy new IX. At the end of the sixteenth century were 
tints of harmony and modulation, which were some minor artists, such as Jean deCastre, Louis 
exceedingly serviceable to those who came Bisson, Nicholas Duchemin, Prancois Eoussel, 
after them.* These were the first masters Jean Peroin, and others, who have left coUec- 
who ventured upon chromatic passages, and tions of madrigals. Prancois Eustache de 
upon accidental flnts and sharps. Prom the Caurroy, born in 1549, called by his contem- 
epoch of these men, Planders ceased to have a poraries U prince dM ^ofesseurs de musiguej 
school of music especially belonging to itself, was maestro di capella to Charles IX., Henry 
French Musie. — Hubald de St. Amand and III., and Henry Iv ., and enjoyed considerable 
Eudes de Clunihave been named by the Prench reputation ; his works, however, are but little 
writers as having preceded Guido in the know- above mediocrity. Jacques Mauduit was a 
ledge of the scale ; but, without venturing to similar instance of mediocrity rising into 
decide between the claimants, it may he safely celebrity. He composed the requiem for 
said that Prance, as respects the art and science the funeral of the celebrated Eonsard, which 
of musie, was much advanced at a very early was afterwards performed at that of Henry 
period, and that the country certainly boasted IV., whose reign was too short to allow the 
of many church musicians between the eighth arts of peace to make much progress in 
and eleventh centuries; for besides the two Prance. His son, who came to the throne 
already named, we have Eemi, a monk of St, at the early age of six years, was a great 
Germain d’Auxerre, Gerhert le Soholastique. friend to music, and appears to have kept 
and others whose knowledge is well -authen- np what mi^ht he called a considerable band 
ticated. Li the fourteenth centtu^ Philippe for that period. During the reign of Louis 
deVitry, archbishop of Meaux, applied himself XHI., Jean Baptiste Boesset wrote several 
to music and poetry with considerable success, part songs, as they were called. About the 
A manuscript preserved in the Vatican proves middle of the seventeenth century, Michael 
him to have been well informed upon counter- Lambert, who died in 1696, appears to have 
point, as far as it was then known and prao attracted many scholars by his skill in com- 
tised; he not only applied himself to church position. Dramatic music was introduced into 
musie, but wrote motetts; hut these are lost Prance about 1646. In 1660, at the celebra- 
and perhaps would, if we had them, be dif- tion of the marriage of Louis XIV., the opera 
fieult to decipher. Belonging to this century, of Ercole A'inanti was produced, and the foun- 
also, we have, by the assiduity of the Abb4 ^tion of the Prench opera was thus laid, 
le Boeuf, the account of a manuscript by At this period Lulli, of Plorentine birth, had 
Guillaume de Machau, This MS. consists of been patronised by the chevalier de Guise, 
two volumes of French and Latin poems, and tl^ugh whose offices he was put under the 
a great number of lags, yvrelags, haUades, and beat masters of the time. Till the year 1686, 
rondeaux, all set to music; some for a single in which his last opera was brought out, he 
voice, others in three and four parts— triplum, seems to have been tixe idol of the court, and 
tenor, contra-tenor, and a^ part without title, to have been considered in France the ne plus 
In the second volume is an entire mass, ultra of composers. Compared, however, with 
including the Credo, in four parts, wMch ii the Italian opera of the same epoch, his com- 
is believed^ was sung at the coronation oJ positions are not far behind, though it was a 
Charles V. in 1364, ^ ^ misfortune for the country that, for so long a 

During the fifteenth and sixteenth centuries, period, everything which was not an imitation 
the art made but little ;progress in Prance, of the style of LuBi was considered an inferior 
TJiid6rFranciaI.musieians in Franco were much production. Instrumental music made but 
less numerous than in Italy, Germany, England, little progress in the seventeenth century, 
and the Low Countries. The works of Claude The most distinguished organists were, the 
do Jeune, who probably ought to be placed three Boumonvilles, and the three Couperins; 
with the Flemish school, and of Orlando di Charboniferes, who died in 1670; Dumont, a 
Lasso, seem to have been admired and per- good composer of church music, who first in- 
formed at this period in the country in which troduced violin accompaniments into France • 
Josquinwas also a favourite. The dearth o-' the AlU de la Barre; and, lastly, Lalande, 
writers, on the science at this period is no les! the most celebrated Prench composer of eccle- 
remarkable. There is, however, one singular siastical music, at the end of the seventeenth 
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and beginning of the eighteenth centniy. 
Eameau, born at Dijon in 1683, was destined to 
rouse the French nation, Vtiieh seemed to have 
slept since their loss of Lnlli. In the space of 
twenty-seven years after 1733 he produced 
twenty-two operas, and became so great a 
favourite with the people that it was dangerous 
to critidse his works. The time has, however, 
passed in which his operas would be listened 
to ; and but for his theoretical works, the only 
solid base of his glory, he would long since 
have been forgotten. Eameau died in 1767. 
His school lasted tiE about 1776, though since 
1750 the comic opera has been on the Italian 
model. Under tins, with Dauvergne, Le Borde, 
Floquet, J. J. Eousseau, Duni, and Phihdor, 
French melody has regenerated ; and Mon 
signy, Gossec, Snd Gretry completed its im- 
provements. The reform thus effected prepared 
the French for the reception of the I’phighxie of 
Gliick, in 1774, at which time he had Piceini 
and Lucehini for rivals. These musidans have 
been succeeded by a school which comprises the 
names of Berton, Mehul, Boildieu, Zreutzer, 
and others; and among the Italians who 
joined their ranks are found those of Oheru- 
Isini, Spontini, and Winter. In instrumental 
composition the French have not been so ori- 
ginal, though latterly they have considerably 
advanced, and the names of Auber and Berlioz 
will at once occur to the reader as groat in this 
department. France is considered deficient in 
musical literature, and does not attend to its 
cultivation with the ardour of the Italians and 
Germans, Their Conservatoire ^ however, is an 
establishment likely to do honour to the na- 
tion ; and the work of Choron, entitled JPrin- 
djpes de Composition des ^oles ^Italie, is alone 
sufficient to redeem the French from the accu- 
sation of wanting musical literature. 

English Music. — "W e are not acquainted with 
writers in this country of earlier date than 
those of Italy; but, for the honour of this 
country (however much we may have been 
behind Italy in the restoration of other arts), 
in that of music we were formerlj^ quite on 
a par with the Continent ; and it is singular 
that in later years we should have lost, .and 
perhaps deservedly, our character among other 
nations. It is certain that England can 
boast masses in four, five, and six parts, 
written by natives, as ancient as those of the 
Italians themselves; we have also secular 
music in two and three parts, and in good 
counterpoint, in the latter part of the fifteenth 
and beginning of the sixteenth century, about 
which period the names of William of New- 
ark, Sheryngham, Turges, Tudor, Banester, 
Browne, and others, are familiar to the Eng- 
lish musician. The first named was one of the 
musicians of Henry VI. ; and the compositions 
of Tudor are known from Prince Henry’s 
(Henry VIIl.) music-book. Henry VUI. is 
known as a composer, from a beautiful an- 
them in Boyce’s collection of cathedral music; 
and his patronage of Christopher Tye, the 
cou^oser of Laudate Nomen Nomni, a motett 
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frequently sung at madrigal meetings in the 
present day, shows that good music was then 
esteemed as it ought to be. Marbeck, in 1650, 
published the whole of the reformed cathedral 
service to musical notes, and for his exertions 
as a reformer was nearly being brought to 
the stake. During the reign of Elizabeth 
the talents displayed by our countrymen ap- 
pear to have been surpassed in no other coun- 
try, and music here was then indeed in its 
palmy state. Tallis, Bird, Morley, Dowland, 
and Bull, were the principal composers of the 
reign : Elizabeth herself must have been no 
mean performer, if she was able to play the 
pieces in her virginal book. Though it does 
not appear that James I. took much delight 
in music, it nevertheless continued to^ prosper 
during his sway ; indeed, the compositions of 
Gibbons were, as pieces of church music, 
perhaps never surpassed in any age or nation : 
neither are his secular pieces of inferior cha- 
racter. This reign as well as tho preceding 
was fruitful in madrigal writers as well as 
composers for the church ; among the former 
were Michael and Thomas Este, Bateson, 
Ward, Litchfield, Pilkington, Wilbye, Bennett, 
Farmer, Ford, and others ; and among the last 
Tomkins, Elway Bevin, and Dr. Nathaniel 
Gyles. In the time of Charles I. instru- 
mental music was coming into vogue: the 
monarch was a pupil of Cooper (who was 
wont to be called Coperario), and used to 
practise the viol-di-gamba. He had a band 
of performers, eighteen of whom are known, 
including Nicholas Lani^re, the master of it. 
The most celebrated musicians of this reign 
were Dr. Wilson, William and Henry Lawes, 
and Dr. Child, who died in 1697, aged ninety, 
after having been organist of St. George’s 
chapel, Windsor, during the extraordinary 
period of sixty-five years. So intent was 
Charles upon advancing music, that he granted 
a charter to the most eminent musicians of 
that day, with many Meat privileges. The 
art had been sinking jov some years, but its 
fall was accelerated by the suppression of the 
cathedral service in 1643; and the only per- 
sons of whom we hear during the time of 
Cromwell were William and Heniy Lawes. 
Though these men were favourites of Milton, 
and the subject of some of his verses, they 
were sadly inferior to Tallis, Bird, and Gib- 
bons. During the interregnum the musical 
flame was chiefly fed at Oxford; but even 
there, from the year 1646, in which the king 
was forced to leave the city, after the battle of 
Naseby, until 1656, it was nearly extinguished. 
At the Eestoration it appeared again to flourish : 
ihild, Christopher Gibbons, Eogers, and Wil- 
son, were made doctors of music at Oxford; 
the choirs again obtained good masters ; and 
the organs, which had been destroyed by 
the rage of the Puritans, were again set 
up, though with difficulty from the scanty 
supply of organ-builders. Among the mu- 
sicians who were attached to the court of 
Charles II. was Henry Purcell, of whom D^p. 
E E 
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Buxney says, tliat he, ‘ during a short life, and 
in an age almost barbarous for every species of 
mvisio but that of the church, manifested more 
original genius than any musician, under simi- 
lar circumstances, that any enquiries into the 
history of the art have yet discovered in any 
part of Europe.’ This truly great man died 
Nov, 21, 1695, in the thirty-seventh yeajrof his 
age; his principal contemporaries were Dr. 
Blo\r, his master, Pelham Humphreys, and 
John Weldon. After Purcell’s death, soma 
skilful men appeared as amateurs in the ser- 
vice of the church ; namely, Doctors Holder, 
Aldrich, and Creyghton : among the professors 
•were , Jeremiah Clarke, Goldwin, and Doctors 
Croft^ Green, Boyce, and Nares. Croft of aU 
these was undoubtedly the greatest ; he, like 
Purcell, was a disciple of Blow : always ele- 
gant and simple in his strains, frequently grand 
and masterly, he has not left a composition 
that does not exhibit ^eat learning. His 
death oecuixed in 1727, in the fiftieth year of 
his age. Dr. Boyce occupied the void which 
Croft’s death had created; he was a good 
musician, always pleasing, but rarely grand 
in his compositions. His contemporary, Jona- 
than Battishill, wrote some fine compositions 
for the church, and prepared the waj in glee, 
writing for a race of English musicians who 
are an honour to their country. The reader 
win recognise the truth of this assertion when 
he glances at the names of Alcock, Arne, 
Attwood, W. Beale, Calleotti Dr. Cooke, 
Robert Cooke, Crotch, Danby, James Elliott, 
Harington, Horsley, Thomas lanley, the earl 
of Momington, Shield, Stafford Smith, Spof- 
fortii, the Wesleys, &c: In dramatic and 
symphony writing, we regret to say, England 
is still in her infancy, though Stemdale 
Bennett, Macfarren, and Balfe are well-known 
names in these branches of the art. 

Chinese Music. — The Chinese have had £ 
system of music from a most remote period, 
and in its scale it seems to have more resem- 
blance to the Grecian than any other to which 
it could be compared. Prom the time, it is said, 
of Yao and Chim, which their chronology would 
carry back two-and-twenty centuries before 
Christ, they have had what they call eight 
species of sounds: 1st. The sound of dried 
skins, such as drums ; 2nd. The sound ema- 
nating from stone, called king', 3rd. That o 
metal, as bells ; 4th. That of baked earth, 
called hiven ; 5th. That from silk, called 
and che ; 6th. That from wood, called ya and 
tihou ; 7th. That from bamboo, such as flutes, 
called hoan ; 8th. That from the gourd, called 
chmy. Their scale consists of fourteen notes, 
of which the seven middle notes correspond 
to our gamut from / upwards. They seem un- 
■ acquainted with harmony. 

Swiaarian Mime . — ^About the ninth cen- 
tury the Hungarians left Asia to settle in 
Europe, when they conquered the country that 
bears their name. Like all the Asiatics, they 
* were attached to music, and at first, doubtless, 
used only Asiatic instruments: these wer< 
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learly all wind instruments, and consisted of 
the trumpet, the flute, the cymbal, and several 
others. Till the time of Mathias Corvin it 
was in a state of mediocrity. Under Ladislas 
and Louis II. music was estivated with great 
care ; their national songs were, however, their 

Hungary, when the ecclesiastical chant appears 
to have been introduced. Prom a diploma of 
Bela HI., a.d. 1192, that prince, it appears, 
sent an envoy to Paris to be instructed in 
melody ; being induced to do so, perhaps, by 
his second wife Margaret, who was daughter 
of Louis VII. of Prance. 

Theory and Traetice of — ^Music is 

both an art and a science. Its study com- 
prises three distinct branches : namely — 

1. The science of acoustics, treating of the 
philosophical nature of musical sounds, and of 
their relations to each other. 

2. Musical com^gosition, which is of itself both 
an art and a science. This is what is usually 
xmderstood by the theory of music. And, 

3. The art of performing music, either with 
tho voice or on instruments. This is entirely 
of a practical nature. 

The last of these can properly he studied 
only by personal application under the di- 
rection of a teacher, and therefore it is out 
of oim province to notice it here, further than 
to say that the performance of music requires 
a knowledge of composition, so far as to under- 
stand perfectly the intentions of the composer ; 
while a still further acquaintance with theory 
is highly advantageous in promoting the in- 
tellectual character of the singing or playing. 

On the science of Acoustics, also, which is 
both elaborate and profound, our remarks Iwe 
must be necessarily few. Musical sounds are 
produced by vibrations of the air, which may 
eithOT be generated in the air itself, as by 
a flute or organ pipe, or transmitted to it by 
some vibrating body, as the reed of a cla- 
rionet, or a pianoforte or violin string. These 
vibrations may be counted, by certain philo- 
sophical means ; and it is found that as they 
are quicker or slower, i.e. as there are more 
or fewer of them in a given time, the note 
sounds to us more acute or more grave ; so that 
a certain note always corresponds to a certain 
number of vibrations per second. The position 
of a note in the scale of acuteness and gravity 
is called its pitch, and it follows that a higher 
pitdi involves a greater velocity of vibration, 
and vice vera4. It might be supposed that a 
general consent of musicians would have esta- 
blished a uniform pitch, by which any certain 
note might be positively defined, so as to give 
the_ notes of music a positive and definite 
position ; but unfortunately this is not so ; and 
consequently it is impossible to do more than 
define them approximately. The note called 
middle 0 on the pianoforte, and marked thus 

■ , thus ; , or thus 

usually assumed, in theoretical works, to cor- 
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respond to 612 single vibrations per second; 
and this was till late years tbe pitch adopted 
in practice, but modern custom, has made it a 
little higher ; the C now established in !France 
has 522 vibrations, and in England and Ger- 
many 628 vibrations per second. 

When two notes are sounded together, it is 
found that their effect on the ear has a remark- 
able relation to the proportion between their 
respective velocities of vibration; and this 
principle gives rise to the acoustic doctrine of 
intervals, which maybe briefly stated as follows. 
If the numbers of vibrations of two notes in a 
given time be as 1 : 2, the second note will be 
of the same name as the first, but an octave 
higher; so that the interval of the octave is 
espressed by the vibrational relation 1:2. If 
the respective numbers of vibrations are as 
2 .* 3, the second note will be a perfect fifth 
higher than the first, i. e. the interval of the 
fifth corresponds to the acoustical relation of 
2 ; 3, and so on. 


Acoustical Relations of Musical Intervals, 


Notes 

Intervals Arom 
the Lotreat 
Note 

Ratio of 
Vibrations with 
those of the 
Lowest Note 

Single 
VibM. 
tions per 
Second 


Octave . 

1 :2 

1056 

d * 

B . . , 

Major 7tli 

8 :15 

990 

Bb. . 

Minor 7tli 

5:9 

950 

A 4 . . 

Major Ctb 

S :5 

880 

Ab . 

Minor 6th 

5 :8 

S4S 

a . . . 

Fifth . . 

2:3 

792 


Tritone . 

18 :25 

733 

F . . . 

Fourth , 

3 ;4 

704 

E . . . 

Eb . 

Major Srd 

4 : 5 

660 

Minor Srd 

6 : 6 

634 

D . . . 

Major 2nd 

8 : 9 

594 

Bb^ . 

Minor 2nd 

15 : 16 

563 


TJnlson . 

1 ;1 

528 


The above table will show these relations for 
ah the principal intervals in the scale. 


It thus appears that there is some curious 
analogy between an agreeable effect on the 
ear and a simplicity of proportion in the 
number of vibrations, those intervals which 
have the simplest ratios being naturally the 
most perfectly harmonious, while in propor- 
tion as the complexity of the ratio increases, 
the effect of the combination becomes more 
discordant. 

When musical sounds are produced by 
stretched strings, it is found that if the 
weight and the tension of the string remain 
the same, the number of vibrations will be 
inversely in proportion to the length of the 
vibrating portion; so that a string half the 
length of another will give double the number 
of vibrations in a given time, and will there- 
fore sound an octave higher. And it follows 
that all the ratios we have given, as to the 
number of vibrations, will appl^ red^ocally 
to the length of strings producing the notes 
referred to; i.e. the ratio of length of two 
strings to produce a note and its Mth will be 
as 3 : 2 respectively, and so on. 

We cannot follow this subject further, but 
must refer for more ample information to books 
on Acoustics, of which Chladni’s AJffustik and 
Helmholtz’s Lchre von den Tonemyfindungm 
are the most renowned. 

We now come to treat, somewhat more at 
length, of the second division of the subject, 
namely, Mimcal Composition) which compre- 
hends, first, the explanation of the peei^iar 
symbols used, or what may be called the 
language in which music is expressed; and 
secondly, the rules usually laid down in order 
to produce grammatical and effective musical 
composition. 

AE musical ideas are expressed by means 
of mites on a staffs i.e. five equidistant hori- 
zontal lines, on or between which the notes are 
placed. The gamut is a table whereon these 
notes are placed ; and their relative situations 
as to acuteness or gravity of tone are ascertained 
by 0^/5. The names of the notes, as originally 


Treble 

or 

bigbest 


Tenor 


lowest ' 


AndmtSmle. 


Clef. 
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Modem /Scale. 


Q A B 0 D B 


a 



B 0 D E P 


Q- A B O B 

B K 2 
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laid down “by GTuido d’ Arezzo, were wi, wz, 
fa, sol, la, tbe lowest of these being the gamma 
of the scale. He had only six notes in Ms 
scale, which he repeated in different keys, so 
that some notes, really the same, had different 
names, according to the key to which they were 
considered to belong. Modern musicians, abo- 
lishing this distinction, have added a seventh 
note to complete the octave, and have used as 
equivalents the first seven letters of the alpha- 
bet. The diagram given in the preceding page 
will exhibit a comparison between the andent 
and modern modes. 

Trom this diagram it will be seen that the bass 
clef, also called the F clef, makes the notes on 
the line between the dots F, whence 

reckoning is made upwards or downwards ; that 
the tenor or C clef makes all the notes on the line 
between the cross or horizontal bars ; 

and that the treble or Q- clef makes all the 
notes on the line round which the character 
turns U; and it is to he observed 

that these several clefs may he put on any 
lines of the stafif notes, which then take the 
name F, C, or G-, as the case may he. Thus, 



The second, fourth, and seventh of these, 
however, are now no longer used. The first is 
used for the hass voice and all bass instru- 
ments; the third for the soprano voice; the 
fifth for the alto voice and the viola ; the sixth 


lively. This, which is called the diatonic scale, 
has between its notes seven intervals, of which 
those between o and d, d and e,f and g, g and a, 
and a and & are equal, and are called tones or 
VilioU tones; whilst those between e and/, and b 
and c, are semitmes. To enquire how nature 
has implanted on the ear dissatisfaction from 
any other position of these semitones in the 
scale of the octave, is not the object of this 
treatise. That it is so is certain; and the 
most careless whistler could not alter the 
scale without exertion. The scale is also di- 
vided into two tetmohords, from c to / and 
from g to Cl each of these consists of two tones 
and a semitone. AU melody or air, which is 
an artful succession of tones, depends on. a 
right perception of the places of the semitones. 

By the particular /om of a note, its duration, 
or the length of time during which it is to he 
held on, is known. There are nine of these 
forms, which are exhibited in the subjoined 
table; the fiLrst three are now rarely used, 
though in old ecclesiastical mnsie they are 
constantly met with. 


Xbo Urge . 

•1=3 

eqaal to two longs . 


The long . . 

• t=! 


two breves 

. H W 

Tlio brew . 

• 1=1 

=s 

two semibreves 

. o o 

The semibreve 

• o 


two minims . 


The minim. . . 

• ^ 

• r 

: I 


twocrotchots . 


The crotohet . 


two qnavers . 

Tkeq.uaver . 


two semiquavers 

The semiaiuver . 


two domiscmlqnavcrs p p 

The doraiiemiquaver 





for the tenor voice ; the eighth for the violin and 
other treble instruments. The eighth and first 
are used for the pianoforte. The eighth is also 
now used for treble voices. 

One of the most important ends gained by 
the use of these clefs is the avoidance of notes 


The notes with hooks appended to their 
tails are frequently grouped together; this 
does^ not alter their value, hut it assists the 
eye in reading ofiF the proportions of the notes. 



running of£ the staff, which they otherwise 
would do, and what are called ledger lines 


would be wanted ; thus, 


where the ledger lines are those upon which 
the notes out of the stafif are placed. The 
lines of a stafif are reckoned upwards; thus 
the lowest line is called the first, the lowest 
hxit one the second, and so on. In the 
pianoforte the C nearest the middle of the 
instrument is the note of the tenor or C clef; 
the Gr above it to the right is the treble or G- 
clef ; and the F below it to the left is the F or 
hass clef note. 


Detached Grouped Detached Grouped 
a dot he added to the right hand of any 
note, thus , it increases its duration 

exactly one-half. The duration of a note is 
measured by the musician from habit, and is re- 
lated by beating time ; that is, by the eleva- 
tion and depression of the hand or foot quicker 
or slower according to the nature of the music 
performed. A musical piece is ^vided into 
wsasuT^, wliich are equal portions of time ; and 
the vertical lines which so divide it are called 
bars ; single lines taking merely that name, and 
the two thick ones at the end of a strain double 


When to the seven primary notes (see dia- 
gram) another is added above, the arrange- 
ment is called an octave ; thus, 


iO’ S at - 

After which if more he added, either upwards 
or downwards, it will he hut a return to similar 
notes either more acute or more grave in pitch; 
that is, an octave above or below them respee- 
612 


bars, thus, 

Every measure must contain a certain num- 
ber of notes according to the time marked at the 
beginning of the movement; and that time is of 
two sorts — common time and triyile time — ^in 
which two all others originate. Common time 
is that which has an even number of beats in 
each bar, as two, four, or eight. Those common 
times in which a semibreve is the measure are 
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marked By a C after the clef at the beginning of 
the staff; thus, • " . When the 0 has a 


bar through it, thus, 


it denotes a 


quicker measure, to be beaten in minim s, 
■whereas the simple 0 time is usually beaten 
in crotdiets. It is called cUla bre ve. The othe r 

characters of common time are 

signifying that there are two crotchets, six qua- 
vers, or twelve quavers, in the bar, of which 
4 and 8 (the denominators respectively) make 
a semibreve. The first and second of these 
have two, and the third four beats in a bar. 
Triple time is so called from the bars being 
divisible into three parts : it is beat •with the 
hand do'wn at the beginning of the bar, raised 
a little in the middle, and quite up at the close 
of it. In this time also the denominator of the 
figures placed at the beginning of the staff is a 
fraction of a semibreve ; thus, if 2 be the de- 
nominator, the measure is a minim, because 
two minims make a semibreve ; if 4, the 
measure is a crotchet; and so on. Henc e 

' signifies three mini-ma in, a bar ; 
three crotchets ; — three quavers. So again 
with multiples of 3 for the numerator, as 

It is 


nme quavers, semiquavers. 

easy to reeoUectthat the denominator of the frac- 
tion always expresses the division of the semi- 
breve, and the numerator the number of these 
divisions in a bar ; but the sense of the music 
must also be consulted, for though, for ex- 
ample, f and I are arithmetically the same 
fractions, the first is triple, and the second 
common, time. 

There is a certain stress laid on some part or 
parts of every bar, which is called accent ; hence 
each bar or measure is divided into accented and 
imaecented parts : the accented are the principal, 
and those on which the pathos and spirit mainly 
depend. The beginning and the middle or the 
beginning of the first half of the bar and the be- 
ginning of the latter half, in common time, and 
the beginning or first of three notes in triple 
time, are universally accented parts of the mea- 
sure ; so the first and third crotchet of the bar 
are on the accented part of the measure in com- 
mon time. In triple time, ■where the notes, as 
we have explained, go by tiirees, the note in the 
middle is ■unaccented, and the first and last 
accented ; the accent, however, on the first is 
so preponderant, that the last is almost ac- 
counted as though it had none. It is on ac- 
count of accent tibat it is frequently necessary 
tobegin amovementwithonly partof a measure. 
Thus in the Welsh tune Ghiffiih ap Grnnan — 
(Aa written.) 


it wiU immediately be seen that the alteration 
of the accent entirely changes 


(As changed in accent.) 



the character of the air. An abnormal accent 
is often laid on some notes of the bar which 
are usually unaccented ; this is called em^kasisy 
and its employment with skill and taste con- 
tributes much to the beauty and originality of 
the piece. When the last note of a bar (as in 
the last bar of the lower example) is connected 
with the first of the following bar, so as to 
make only one note of both, it is called syn- 
copation. This is also sometimes used in the 
middle of a measure. 

A. rest is a pause or interval inserted when 
silence is required in the part to which it 
is written, which silence is to be preserved 
during the time denoted by the species of rest 
used. The follo^wing are the rests used : 



Semibreve Miniia 


C^^tohet Quaver Semiquaver Demiseiuiqaaver 


In modern music it is necessary that wo 
should use other sounds in the octave besides 
those of the simple diatonic scale; and an 
expedient is therefore wanted by which the 
places of the diatonic notes may be raised 
or depressed the value of a semitone. The 
former, that is raising them, is effected by 
pladng sharps before them, thus J ; and the 
latter by means of flats, thus b. If we want 
to restore any note that has been thus treated 
to its original place, it is effected by means of 
a natural, thus ft . Two other characters are 
also used — ^the double sharp, thus X , which 
raises a note two semitones ; and the double 
flat b b , which equally depresses it. Upon 
keyed instruments, such as the pianoforte and 
organ, the 8ha3p)S and flats are represented 
by the short black keys, and there is no dis- 
tinction between Djf and Eb » and such want 
of distinction is an imperfection in the in- 
, strument ; for there is not a strict mathematical 
equality between the semitones of the diatonic 
scale. A number of these flats and sharps placed 
at the beginning of a ataff affects all the notes 
of the line or space on which they are placed, 
and are termed the signature. If, in addition 
to these, in the course of a movement any 
others occur, they are termed aoddentaly and 
only affect the notes which they immediately 
precede, and any repetitions of them in the 
same har; but if in the same bar any note, 
after having been accidentally raised, on being 
repeated is preceded by a natural, such natural 
3^estores it to its original place. 

The ornaments of musical melody are called 
graces', of these the principal are the appo- 
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.the sMJce, tlie tunii and the ieai;' note itself, and is either long or short; thus, 
wth the mordmte, heat, slide, and spHng rri,:« 

peculiar to the Germans ; those of musical cutters irom 

harmony are the arpeggio, the tremmdo, &c. - . (short) 

The appogiatura, •which always occurs on the -lui-v* j 

accent^ part of the meaBme, is a small note the mordente already desorited liy^hemg Jmde 
placed before a large one of longer duration, -mth next dewee bel^. The Itahans 
which it usually depriyes of half its values .the degree ahOTe. /^^e Q-ecman tat 
^ consists of two small notes, forming a skip, 

i, wherein the descending one degree upon the principal 


thus, 

small :^es are appogiaturas. Occasionally, note; written thus 
the appogiatura is of less duration than above 
stated. The shake is ,a quick alternate repeti- =f 

tion of a note •with the note above it, the mark ^ 


per- 

Naumberger calls 

and the upper g^pp^gjo^l- The German 

one not^essed , thus, slide consists of two Lall notes, wHch move 

by degrees ; written thus^ 


, performed 


When there is a series of ascending or 
descending shakes, the Italians call it una 
catena di triUi. "^Hiat the Germans call the performed 
passing shake is thus marked ss-s over the 



The German 


note where it is intended, thus [ 


spring, like the Italian mordente, consists of 
P®^" two small notes, sounded distinctly ; thus 


formed r 


The mordente of the 


Italian school is used iu a similar way ; thus 

fr h 

^ , performed 3. The 

turn employs the note above and that below 
in the following •way, 


performed 


It is the 


The inverted turn, thus marked 

, turns from the note below that marked 
instead of above it. Turns on dotted notes 
are very frequently used ; they are writ- 


ten as follows, 


performed 

The beat is 

the reverse of the shake without the turn, and 
is generally made at the distance of the semi- 
tone below ; hence aU the natural notes, except 
0 and P, require the note below them to be 
accidentally sharpened for the beat ; thus. 



performed 



The 


half-beat is most frequently used in the bass, 
and is very similar to the acciacatura of the 
Italians. The inferior note is struck only 
once, and at the same time •with the principal 

note; but is immediately quitted, as : 


The Italians- iise the degree above. The Ger- 
man mordente is a beat commencing with the 
6U 


practice of the composer to mark, where neces- 
sary, the occasional alteration of these graces 
by sharps, flats, or naturals. The graces that 
belong to harmony are, the tremolo, or reitera- 
tion of one note of a chord ; the tremando, or 
general trembling of tbe whole chord ; and the 
arp^gio, which is an imitation of the harp, the 
notes of the chord being struck in quick and 
repeated succession. 

The following characters are also used in 
Music: The pause which, placed over a 
note, signifies that a long continuance of the 
sound is to be made on that part of the 
measure, and is equally effective when placed 
over a rest; the repeat •§, which is a sign 
placed to show where the performer must 
return to repeat the passage— the Italians call 
it il segno ; the direct W, placed at the end of 
the staff on the line or space which follow- 
ing note will occupy. The dots which are 
found in the inner side of bars show that the 
measures or bars included by them are to be 

repeated; thus, shows that 

these two bars are to be played t'wice over, the 
same object being sometimes effected by writing 
the word Us over them. ^ 

We have already mentioned the single and 
double bar ; all that we have to add on them 
here is, that as every bar or measure contains 
certain number of notes, so every strain con- 
sists of a certain number of measures, which 
are terminated by the double bar. 

Expression, in music, is indicated by the 
following marks: The tie, which is a convex 
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line over or a concave line under ^ two notes 
on the same line or space, uniting them into one- 
It is also used to express syncopated notes 
where the bar divides them. The slur is a simi- 
lar line, used over notes not on the same lines or 
spaces, showing that such notes are to be played 
smootHy or legato ; and in vocal music it also 
means that all the notes connected by it are to 
be sung to the same syllable. The dash is a 
small vertical stroke [ placed over notes that 
are to be distinctly marked, or, as it is termed, 
played staeoato. Sometimes, instead of this, 
the ^oint is used, though it is mostly employed 
to distinguish those notes from which an inter- 
mediate effect between the slur and dash is 
wanted, yet uniting the- one and the other ; 

thus, I. The other marks of ex- 


pression are the crescendo <, by which the 
sound is to be increased from soft to loud ; the 
dimmu&ndo >, which is exactly the reverse 
of the last — the union of these two O in- 
dicating that the part is gradually altered 
from soft to loud in the middle, and then to 
soft again,* and the rinforeando, iov which 
smaller marks of the same sort are used, > or < , 
which increase or dinoinish the sound so marked. 

In order to save time in writing and copying 
music, the following abbreviations are used: 
A single stroke placed over or under a 
semibreve, or through the stem of a minim 
or crotchet, divides it into quavers, a double 
stroke into semiquavers, and a triple stroke 

into demisemiquavers ; thus, | 

Another kind of abbreviation is much used in 
modern music, and is effected by grouping the 
stems of minims like those of quavers ; thus, 

-T S - l . performed f f - . 

7 ^ 1 cairjiid^ 

Melodg, which will be perhaps better under- 
stood by the term ttme, is a particular suc- 
cession of sounds in a single part, and is pro- 
duced by the voice or an instrument. The art- 
ful manner of introducing the notes of different 
lengths, succeeding one another at intervals 
pleasing to the ear, is one of the qualities 
distinguishing the musician ; the other being 
the successful accompaniment of these single 
sounds hy others, according to the laws of 
harmony. The laws of harmony may be learnt, 
and so may certain general rules of melody ; 
but the art of producing pleasing melodies is a 
natural gift, which cannot be supplied by any 
kind of education. Melody has two motions — 
either hy degrees or by skips: by the former 
when it moves* to the line or space immediately 
above ox below it ; and by skips when one or 
more degrees are omitted between the preceding 
and followingnote. The following example shows 


each motion: 




The distance between any two notes is called 
an interval. 


We have already described, in the first part 
of this article, how intervals are theoretically 
defined hy the ratios of the vibrations of the 
notes producing them, and how they may he 
represented by the comparative lengths of 
stretched strings ; but it will be as well here 
to add a few words of explanation of a more 
practical nature. It is customary to measure 
intervals from the lower of the two notes, and 
the general name of the interval is determined 
hy the number of degrees contained between 
them, reckoning according to the names which 
the notes bear. Thus, from 0 to D is an inter- 
val of a second, from C to E a third, from C 
to A a sixth, and so on. But intervals of the 
same general name may have different values, 
and therefore different ^?ecial names, as the 
limiting notes are severally sharp, flat, or na- 
tural; thus, from 0 to Db is a minor second, 
from C to is a major second, and from 
C to Bit an augmented second, and so on. Ee- 
ferring the intervals to the keys of the piano- 
forte, and taking as the nnit of measure the 
semitone, i. e. the distance from any one key to 
the next above or below, we have the follow- 


Name of Interval scStones 
Unison .... 0 C 

Minor second ...1C to Bb 
Major second (this is also! o + -n 

cahecL a whole tone) ^ 

Minor third . , .3 0 to 

Major third . . .4 0 to E 

Perfect fourth . . .6 0 to E 

0 to Elf 


Augmented fourth, sharp \ „ j 

^ orEtl to B 


fourth, or tritone . . ) 

Imperfect or diminished \ 


fifth 
Perfect fifth 
Minor sixth 
Major sixth 

Minor seventh 




7 

8 
9 

10 - 


0 toG-b 
orB to E 
C toG- 
C to Ab 
C to A H 
toBb 


orO- to E 
0 toBH 


Major seventh 11 

Octave . 12 0 to C 

The above fourteen intervals axe given in the 
following synopsis : — 


Unisong Uinor 2d Hajor 2cl ]Sl!nor 5d Major Sd 


Perfect 4tli Sbarp 4tli ! 

(or Tritonus) 


*J 

Major eth Minor 7th Major 7th Octare 

By inserting the semitones between these 
intervals, the number which we have above 
stated in each will be easily discovered. There 
are also some other intervals which occur fre- 
quently in modern melodies, and which are 
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called augmented or diminished, as the case 
may be ; thus, the augmented or superfluoiis 


fifth 


consists of one semitone 


moi*e than the perfect fifth ; the augmented or 


extreme sharp sixth : 


] consists of one 


semitone more than tho major sixth; the di- 
minished seyenth consists of one 

semitone less than the minor seventh; and so 
on. "When the lower note of any interval is 
placed an octave higher, or the higher note an 
octave lower, it is called mversion. Thus, 


is coxLYorted into a 7tli 


a 8d | - - - I „ „ a 6th j- — - 



By this operation major are converted into 
minor intervals, and the converse ; for in- 
stance, the major third becomes a minor sixtb, 
and so on. 

There are three scales occasionally used in 
music: the diatoniot the chroTnat^-^ and the 
enharmonic. 

The diatonic is the most simple and natural 
scale. It has already been described ; but we 
may add the following example; — 


Diatonic Scale of the Key of C Major. 
OBEFG-ABC 



It will be at once seen that this scale, for 
the key of 0, corresponds with the white keys 
on the pianoforte, no hlack ones being neces- 
sary to its formation. 

The chromatic (which, according to some, 
takes its name from tihe Greek word 
colour, because the Greeks ^stinguished it 
by different-coloured characters ; according to 
others, because, holding the mean place between 
the diatonic and enharmonic system, it was like 
coloiu' between black and white ; or, as others 
say, because, like colours in painting, it em- 
bellishes the diatonic by its semitones) nsnally 
ascends by sharps and descends by flats, as 
follows ; — 



Prom this it appears that the chromatic 
scale consists of thirteen notes, and it gives 
rise to a distinct species of intervals called 
chromatic. Por example, the chromatic semi- 
tone is the mterval between any note and the 
same depressed by a flat or raised by a sharp. 

I Also, the extreme shar^ second consists of a 
tone and a chromatic semitone, being com- 
posed of two degrees. Some chromatic inter- 
vals are exhibited in the subjoined synopsis : — 



The enharmonic scale is a series formed 
by TmitnT^g the ascending and descending scale 
of the chromatic genus We subjoin a diagram 
of it j but it is hardly to he called a scale ; 
it is merely a list or schedule of the various 
I notes which are to be found in the octave. 



As in oratory there is a principal subject 
on which the speaker constantl;^ dwells, and 
to which, after diverging from it, he always 
returns; so in music there is one sound in 
wHehthe piece usually begins and ends, which 
regulates the rest, and to which regard must 
be had in all the other sounds of the piece : 
and tMs sound is called the Tcey, the hey note, 
or tmic. Prom the diatonic scale we have seen 
that the semitones lie between B andP, and B 
and C ; the key note being 0. Now if we wish 
to make G the key note, it is dear that with- 
out some contrivance the notation of the scale 
from G to its octave will throw one of the 
semitones out of its place; namely, that be- 
tween E and P, which, instead of being, as it 
ought to be, between the seventh and the octave, 
is between the sixth and the seventh. It is 
obvious, then, that if we raise the natural P a 
semitone by means of a Jf , we shall restore the 
semitone to a situation similar to that which 
it held in the key of 0. By comparing the 
subjoined scales, this will be more distinctly 
seen. 



Semitone Stmiione 


\ Now if E be taken as the key note, we 
shall find it will he necessary to sharpen the C 
as well as the P, in order to bring the semitones 
into the places which they ought to occupy in 
the octave ; and we shall have two sharps. In 
order to save the constant repetition of these 
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sharps, it is usTial to put them at thehcginaing 
of the staff, where they are called signatiires, 
each signature denoting the key of the note 
written after it, thus, 



In the same way the keys hearing flats are 
marked, saving that the note B hears the first 
flat, as follows: — 



Besides these scales, which are all con- 
structed with the major third, and are there- 
fore called major keys, there is a scale, con- 
structed from ^e natural notes, whose third is 
minor ; thus. 



In this scale it must he observed, first, that 
the places of the semitones are different ; and, 
second, that the ascending scale always re- 
quires the seventh to he sharpened, though it is 
not sharpened in the descending scale. The 
sharp in question is, however, always omitted 
in me signature, and marked accidentally 
where the melody requires it. It must also he 
noted, that between the I’ll G^^E a harsh 
chromatic interval, called an esctrme sharp 
second, would occur ; to avoid which the sixth 
is also sharpened, by which the scale of the 
minor mode has two notes different from the 
signature; hut in the descending scale no 
accidentals are required. 

Major and minor scales which have the same 
signatures are denominated rdative. Thus 
the relative minor key of A is Bit ; in which 
case the tonic or key note of the minor mode 
is found to he the sixth note ascending of the 
major scale hearing the same signature ; and 
the tonics are always one degree below the last 
sharp of the signature, hut in flat signatures 
always the third degree above the last flat. 
Thus by sharps we have. 




'1 

and by flats, 

L £ C ! 






1 — 2 1 — EL^ — 1 — — 1 — lLl/-v.aJ 

L_OTZI 



The change of a melody from its original to 
a higher or lower pitch is called transposiUon, 
and this may he effected by altering the si^a- 
ture according to the pitch of the new tonic or 
key note. Modvlatim signifies the proceeding 
naturally and regularly from one key to another. 
Every scale is immediately connected with two 
others : one on the fifth above, the other on the 
fifth below or fourth above. These were called 
by Dr. Boyce attendant Tceys. Minor scales 
have also their attendant keys, the chief one 
being the relative major. 

We here subjoin the names given to certain 
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notes in the scale as peculiarly marking their 
character. 1st. The t(mw, or key note, is the 
chief sound upon which all regular melodies 
depend, and with which they all terminate. All 
its octaves above and below are called by the 
same name. 2nd. The dominant, or fifth above 
the key note, is that sound whidh from its im- 
mediate connection with the tonic is said to 
govern it ; that is, to require the tonic to bo 
heard after it, at the final cadence in the bass. 
3rd. The subdominant, or fifth below the key 
note, is also a species of governing note, as it 
requires the tonic to be heard after it in the 
plagal cadence. It is the fourth in the regular 
ascending scale of seven notes, and is a tone 
below the dominant ; but the term arises from 
its relation to the tonic, as the fifth below. 
These three principal sounds are the radical 
parts of every scale of the minor as well as 
the major. 4th. The leading note, or sharp 
seventh of the scale, is in G-ermany called 
the subsemitone of the mode : it is always the 
major third above the dominant, and therefore 
in the minoi: scales requires an accidental 
sharp or natural whenever it occurs. 6th. The 
mediant, or middle note between the tonic and 
the dominant ascending, varies according ^to 
the mode ; being the greater third in the major 
scale, and the lesser third in the minor scale. 
6th, The suhmediant, or middle note between 
the tonic and subdominant descending, vanes 
also according to the mode ,* being the greater 
sixth in the major scale, and the lesser sixth 
in the minor scale, 7th. The supertonic, or 
second above the keynote, has seldom been 
distinguished in England by this or any other 
appellation. 

Harmony consists in the combination of two 
or more sounds or melodies heard at the same 
moment. A concord is an agreeable and satis- 
factory relation of two sounds as respects the 
ear. Concord is therefore included under the 
term harmony, though, harmony comprehends 
the agreement of a greater number of soxmds 
than two. When two sounds heard together 
are unsatisfactory to the ear, the relation be- 
tween them is called a discord. The concord 
then may be called a harmonical interval, and 
the discord an inharmonical one ; yet by the 
proper interposition of discords the harmonies 
of a passage receive a lustre and value from 
the contrast. They must, however, as we shall 
presently show, be properly prepared and re- 
solved, as it is technically called. The union 
of any somid with its third (major or minor) 
and its perfect fifth is called a common chord ; 
to which if the octave to the sound be added, 
we have a combination of four sounds in tbe 
harmony; thus, 



So long as in these chords the 0 or the A 
remains the lower note, the chord is called the 
common chord of 0 or A respectively ; but the 
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moment the position of the lower note is 
changed, the name of the chord also changes. 
Thus if E of the common chord of C he 
tised as the lowest or bass note, thus, 


, the chord is called the chord 


of the datJh ; because the key note is then the 
interval of a sixth upwards from the bass note, 
and that sixth has for its accompaniment a 
Eoinor third from E to Q-. 

If Q- be now placed at the bottom and 


used as the bass note> thus, 


4 

the key note ia an interval of a fourth above 
the bafes, and the chord is called the chord 
of the sixth and fomth, as the example 
shows. Erom tliis it is manifest that the 
sixth and sixth and fourth are no more than 
inversions of the common chord, haying the 
same note 0 for their expressed or under- 
stood bass, which is called the ^imdammtal 
has&, because it is that on which they are 
founded j and the same arrangement equally 
exists in the common chord with a noinor 
third. The common chord is expressed shortly 

6 5 8 

thus, |» or I ; but in figured bass, the omis- 




sion of all figures denotes the common chord. 
The second example, or chord of the sixth, 
is merd.y figured With a 6 j and the third 
exanmle, where Q- is the lowest note, is de- 
noted by the figures 

Of discords, the most simple is the minor 
seventh, or, as some call it, the dominant 
seventh ; because in the natural scale it occurs 
only on the fifth or dominant of the key, and 
requires that part in which it occurs always to i 
descend one degree. We here give its full 
accompaniment of four real parts ; 



As in the common chord 


either of these four sounds may be placed as 
the bass or lower note of the diord, yet as 
with 0 in the common chord the fundamental 
note of it will be Q-; B being a third, I) a 
perfect fifth, and E a minor seventh ; thus. 


; in each of which cases 



it would carry the figure 7 below it. When 


B becomes the bass note, as 



i f 

6 


B 


the chord by inversion consists of a minor 
third, an imperfect flat or false fifth, and 
a minor sixth, and is, as in the example, 
j figured f. If I) be next taken as the bass 


note, thus 



the chord consists of a 


minor third, perfect fourth, and major sixth, 
and is, as in the example, figured thereimder 

^ or 1 If E be used for the lower or bass 
note, thus • , the chord is composed 



of a major second, sharp fourth, and major 
sixth, and is figured j, or 4, or simply 2. Erom 

these observations it appears, therefore, that 
the last three chords are properly called deri- 
vatives of the minor seventh when accompanied 
with a major third and perfect fifth. 

Besides the chords within the compass of the 

octave, there is the ninth; thus, 

When nsed in a composition of four parts, and 
marked by a single 9, it has the accompaniment 


of a third and fifth; thus, 


6 9 8 

Erequently, however, it is accompanied by a 
fourth and fifth, and then is marked with a 




double row of figures ; thus, 



When tho composition is in only three parts, 
the fifth is not used. With the third and 
fifth as an accompaniment, the ninth becomes 
then appogiatura,^ continued in the place of 
the eighth. The ninth has two inversions: 
one of them figured with a seventh on the 
third of the fundamental note; the other 
figured with a fifth and a sixth on the fifth of 
the fundamental note. 

When any figures are dashed through, thus, 
^ % it indicates that the intervals are to be 
sharpened. 

Before leaving this part of the subject, we 
subjoin, as properly belonging to it, what is 
called the haxmony of the scale; that is, the 
accompaniment which it carries in ascending 
and descending: — 
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86 86 86 68 

54 65 5355 

3 3 3 3 8 3 3 



Composition is the art of Joining and com- 
bining concords and discords in such a manner 
that their succession and progression may be 
agreeable to the ear. It may be here mentioned 
that melody being chiefly the business of the 
imagination, its rules serve^ only to prescribe 
limits to it. But harmony is the -work of the 
judgment ; and its rules are more certain and 
extensive, and more difficult in practice. A 
person, indeed, unskilled in music may by 
chance make^ a piece of good harmony ; but 
a person of jud^ent does it with certainty. 
In harmony, the invention has not so much 
to do ; for the composition is conducted from 
a nice observation of its rules, assisted also 
by the imagination. It is not to be expected 
that in the compass of this article space can 
be afforded for a complete treatise on this 
part of the subject ; all that we propose is to 
present to the reader some of the leading rules 
of the science. 

The different motions of the parts which con- 
stitute harmony may be direct or contrary. In 
the former the parts move the same way, ascend- 
ing or descending. In direct motion, the parts 
move the same way, ascending or descending, 


partictdar effect. Fourth, the regular motiotn 
of the different parts in Ixarmony must be ob* 
served : sharp intervals should ascend after the 
sharp, whilst minor or flat intervals must 
descend after the flat. In observing this rule, 
however, tha“t of avoiding consecutive octaves 
and fifths must nevertheless be observed ; and 
it may also be neglected where certain ^ects 
are required. It is customary for a composition 
to begin with one of the concords of its key 
note, and it should end in the key note witid 
its common chord for the harmony. To these 
we may add, that you must not go from 
an imperfect concord to a perfect octave or 
fifth hy similar motion; such passages being 
said to contain hidden octaves or fifths, which 
will he seen by filling up the diatonic degrees 
•through which one of the parts is conceived to 
pass. 

We proceed to give a few remarks on the 
harmonic use of the intervals ; but for the 
more complete developement of the laws of 
harmony, special treatises on the subject must 
be referred to. 

In the second^ the lowest note is the discord. 
It may be prepared in any concord, and must 
descend to the resolution, 



The preparation of a discord is effected by taldng 
that the note which is the discord is heard 
in the preceding harmony, its resolution being 
its descent either a tone or a semitone, accord- 
ing to the mode, after it has been stnick. Those 
seconds are called transient which are intro- 
duced without preparation on the unaccented 

part of the bar, thus, and if 


In contrary motion, 

one of the parts rises whilst the other faUs, 

. The latter is preferable. 

As regards the motions and successions of con- 
cords : First, octaves and fiLfths must not be 
consecutive in direct motion. This for instance 





these transient seconds be removed to the ac- 
cented part of the bar, they then become appo- 
giaturas. When the second is attended by the 
fifth and third, it becomes a chord of four real 

parts, and retards the chord of’ | or the t ; 

and if the third he sharp, the minor mode is 
indicated. 



A chord is said to have four real parts when 
it contains four sounds without octaves or imi- 


unneceasary and distant skips must be avoided 
as much as possible, and the chords should be 
kept as close and as much connected as maybe. 
Third, false relations, such as the extreme 
sharp second, must be avoided, unless the same 
hs required for the purpose of expressing some 


sons : a concord can only have three real parts. 
When the second is attended hy the fourth and 
fifth, either the fifth or the fourth must be 
prepared; and it becomes the chord of the fifth 
and sixth at the resolution of the second by 
the bass. 
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sions; and when preceded "bj the common 
chords to the key note and fourth of the key, 
and succeeded by the common chords to the 
fifth of the key and the key note, it forms one 
of the terminations to a musical period called 
the fourth and sixth cadence ; thus, 


The second accompanied with the sixth and 
fourth is a chord of four real parts, three of 
them forming a common chord above the bass, 
which being the discord must be resolved by a de- 
scent to the next de^ee : the sharp fourth usually 


ascends. 




accompanied with the fourth and shar]^ seventh, 
which, when introduced upon a resting hass, 
allow all the intervals when struck to ascend, 


“When the seventh accompanies the fourth, and 
The second is also the latter is followed by the chord of the third, 
fifth, and seventh, either the fom’th or seventh, 
or both, should be in some part of the chord pre- 
ceding it. In the following example both the 
fourth and seventh are prepared and resolved : 




"IfT/ 
3 4 


When, however, the bass 




The fourth 


moves, it is usual to prepare the upper parts, 


r 





and seventh descend to the resolution, and 
generally resolve after each other. 

The interval of the sharp fourth, which has 
been before mentioned, is a minor semitone 
more than the perfect fourth, and a major 
semitone less than the perfect fifth. Its na- 
tural resolution is that the bass shall fall a 
degree, and the upper part rise one, by which 
the two parts meet in a minor sixth. It is 
of very great use in modulation, as you can, 
by introdncing it upon the key note, alwrays 
cmnge the mode you are in, as in the ibllowing 


In 



The third major or minor, 

an agreeable concord ; of which it is to be noted 
that two minor thirds in succession are better 
than two majors, but mixed thirds iu succession 
are most pleasant to the ear; indeed, an octave 
of mj\ior thirds is extremely unpleasant. The 
third is sometimes accompanied by a fourth and 

sixth, -g-i s E . That species of it in which 

the third is minor, the fourth perfect, and the 
sixth major, is as elegant in effect as the 

seventh, from which it is derived. The following « * xi. ■ j 

is an example: tour parts the sixth and second are taken 

^ ’ with it. 

The interval of the imperfect fifth is a 
minor semitone less than the perfect fifth. In 
using this chord the highest note falls and the 
lowest one rises, so that they meet in a mjjor 

third ; thus, In four parts it is 

Accompanied by the fifth, the fourth is a dis- 

^ much wed. , -Wheii intoodueed o? a restii^ accompanied ty a third and sixth, 
bass, it resolves into the third ; and its effect is ^ . 

so similar to that of the ninth, that they are yp, . , . , - 

frequently introduced alternately. ^^^ct interval which we have 

to consider ; of tliis we have already said that 
two perfect fifths cannot follow each other, 
except hy contrary motion. A false fifth may 




9 8 " 


succeed a perfect fifth. 


When 


" II 

!!^e (^ord of the fourth accompanied by the any note moves to a fifth in similar motion, 
sixth IS of great use in harmonieal progres- there is said to be a hidden fifth in the 
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passage. The reader will, in the following 
example, see by the dots where these lie. 

" J I I 

In a regular ascent, it is common for a fifth to 
he succeeded by a sixth, as in a descent it is 
common for the seyenth to be succeeded by 
a sixth. Of both these, which are termed 
sequences, the following are examples : — 





The extreme sharp fifth, which consists of two 
maj]or thirds placed above each other, is gene- 
rally considered and treated as a passing note, 
as in the following examples :~ 



It is here seen that the extreme sharp fifth to 
the bass,, whether it be in the middle or at the 
top of the chord, always rises to the resolution. 
It is called a transient chord. 

The sixth, by inversion, becomes a third ; and 
it often happens that the bass which accompa- 
nies sixths will harmonise equally well with 
thirds. When accompanied with the fifth, the 
fifth is treated as a discord; this may be 
illustrated by two or three instances. 



A species of this chord much used in 
minor keys consists of a perfect fifth, an 
extreme sharp sixth, and major third ; and the 


bass of it generally descends, 


The major seventh accompanied with a 
third major and perfect fifth is one of the 
most agreeable of the discords; the seventh 
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should be prepared in the preceding chord 



by descending. If the major seventh is, how- 
ever, accompanied by the second and fourth, it 
resolves upwards on the octave. By raising 
the lower note of a minor seventh a minor 
semitone, the chord of the diminished or ex- 
treme flat seventh is produced, 


This is also called the 


Hinor7t1i. DiminlBlie 1 7tli. 

equivocal chord, from the uncertainty of the 
key into which it may lead. 

The ninth major is a whole tone, and the 
minor ninth a semitone major above the oc- 
tave. Both should he prepared in the pre- 
ceding chord, and resolved by descent. When 
the ninth is used in four parts, the third and 
fifth must be taken with it. It must he ac- 
companied at the resolution by an eighth, if 
the piece be in four parts. We subjoin a few 
examples ; — 



The ninth may have other discords mixed witli 
it, as the fourth, in which case the fourth must 
he prepared and resolved as a discord. The 
seventh may he also mixed with it; in which 
case the seventh must be also separately jme- 
pared and resolved. 

Modulation consists, as we have before stated, 
in passing from one key to another. The 
me^ods of accomplishing this are almost 
numberless, and we can therefore only refer 
to the explanations given in books of harmony, 
or, still better, to the examples to he found in 
the works of aU eminent composers. 

Cownter^oint refers to the composition of 
music in several distinct and separate parts. 
We have before said that harmony implies that 
several sounds are heard at the same time ; and 
the art of counteipoint consists in so arranging 
these several sounds that each of them may 
belong to a distinct part, capable of being 
performed throughout by a separate voice or 
instrument, ."Each of these parts must form a 
kind of melody of itself, and yet when heard 
together the combination of them all must be 


MUSIC 

so arranged as to produce satisfactory harmony. ' 
It is in vocal compositions that counterpoint is 
chiefly exhibited — ^glees, madrigals, and cho- 
ruses being all exam;^les of this kind of music ; 
but it is also shown in instrumental composi- 
tions, particularly for the stringed band, as 
in quartetts and q[mntetts, and also to some 
extent in orchestral works, although in these 
all the parts are not real, i.e. not perfectly 
distinct from each other. The best organ 
compositions, as for example the works of 
Sebastian Bach, are all strictly contrapuntal, 
and may indeed generally be ditided into 
perfectly distinct l)arts, though played on 
one instrument only. In pianoforte music, 
the counterpoint is less decided;^ but a good 
composer will, whatever be the Idnd of music, 
always exhibit his contrapuntal power. 

The number of distinct parts used in 
counterpoint of course varies exceedingly. It 
cannot exist with less than two; but this 
numher must necessarily give imperfect har- 
mony. Three is a better number, but four 
parts is by far the most common, and indeed the 
most satisfactory, as this numher enables the 
harmony to be made quite complete, while, by 
a skilful arrangement, the parts, not hmng 
numerous, will make themselves each per- 
fectly distinct to the ear. Beyond this the 
difficulty of composition increases ; but five, 
six, seven, and eight parts are quite common 
in the church compositions and in the ma- 
dri^ls of the older composers. Indeed, so 
skilful were the ancient writers in this art, 
that compositions of twelve, sixteen, twenty- 
four, forty-eight, and even as many as ninely- 
six real parts are in existence. 

The style of counterpoint may also vary 
considerably, and five kinds^ are generally 
mentioned in books on the subject; namely, 1. 
Note against note. 2. Two notes in one part 
to each one in another. 3. Three or four notes 
to one. 4. Syncopations in one of the parts ; 
and 5. Florid counterpoint. There are rules 
for writing in all these styles, and in various 
numbers of parts, for which, however, we must 
refer to the many excellent treatises on the 
subject. 

The study and practice of counterpoint have 
been greatly neglected by composers and stu- 
dents of the present day — a circumstance 
much to be regretted, as the successful appli- 
cation of the art gives to music one of its 
greatest charms. 

There are several special forms of contra- 
puntal musical composition, as canon, f^ugue, 
and imitation. 

A canon is a composition in which several 
parts take up strictly the same subject or 
theme, hut at different points of time, and 
usually on different parts of the scale. Some- 
times in some of the parts the subject is 
inverted, or taken backwards, or augmented, 
or diminished. The well-known grace after 
me^t, Non noUs Domine, is a fine specimen of 
a canon in three parts. 

A fugue is something like a canon, inasmuch 
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as the several parts repeat the same subject, but 
it is usually longer and less strict in style. 
Handel’s choruses abound in fine fugues. 

Imitation is even less strict. It is when 
the different parts merely imitate each other, 
without adhering strictly to the subject given. 
It is found in all sorts of music by good 
writers. 

Rhythm is to music exactly what prosody is 
to poetry ; namely, it relates to the division of 
the composition into parts of various lengths, 
so as to satisfy a natural desire for unfform 
motion and equable division of time. Thus 
the length and accentuation of each sepa- 
rate bar constitute a part of the rhythm of 
the whole piece; but in addition to this 
there are divisions of greater length, such as 
phrases, sections, and periods of two, four, or 
eight bars, which are necessary to give sym- 
metry and perspicuity to the whole. Contra- 
puntal music, from its peculiar nature, is 
often witiiout any rhythm, except the simple 
bar ; but almost all music of a lighter or more 
modern kind is rhythmical ; indeed, it must 
be so to be pleasing. The most perfect rhythm 
is found in dance music, in which the divisions 
into four and eight bars are very clear and 
intelligible. 

Music Tjrpes. In Printing, the movable 
types used in producing cheap music in large 
quantities. The first reafiy good music types 
were those cut by Mr. Hughes some five-and- 
twenty years since. Mr. E. Oowper invented 
a mode by which music could be printed in two 
forms, one being the lines, printed first, the 
other the notes, &c., printed upon it. This plan 
did not work well ; and the late Mr. Branston 
devised a method of striking the punches deeper 
into the plate, and then taking a stereotype 
plate from it in type metal. After the white 
parts were blocked out, the music was suffi- 
ciently in relief to he capable of being printed 
at the common printing press. MS. music 
types, however, cast in good metal, best answer 
the purposes of the printer. 

Musical Glasses. A musical instrument 
consisting of a number of glass goblets, resem- 
bling finger glasses, which are tuned by filling 
them more or less with water, and played upon 
with the end of a finger damped. There are 
few persons at a dinner table who have not 
tried their skill in producing the sound which 
the vibration of a finger glass will yield in the 
way above described. The less the quantity 
of water in glasses of similar forms and equal 
capacity, the lower will be the tone of the scale; 
hence the facility of forming a complete scale 
by the quantity of water contained in each. 

The skill, or rather knack, of operating upon 
the sets of glasses for the production of melo- 
dies and harmonies, is that ot procuring in- 
stantly the required vibration by a gentle and 
rapid action of the finger upon their edges, 
and so qxiickly from one to another as to be 
able to introduce harmonies to the sounds of 
the air or melody before the vibrations of its 
glasses have ceased. A touch of the finger on 
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the edge of a glass puts, of course, a stop to its 
vibration, and thus prevents confusion. 

inCusk. A peculiar concrete substance, the 
produce of the Moschus mosoMferus, or musk 
deer, an animal -which inhabits the mountains 
of Eastern Asia. Behind the navel is a bag, 
which in the adult animal is filled -with musk. 
These bags are imported from China, Bengal, 
and Russia. IVEusk is originally a viscid fluid, 
but dries into a bro-wn pulverulent substance, 
of a strong, peculiar, and highly difflisible 
odour. Its chief use is as a perfume: it' 
has been employed in medicine as a stimulant | 
antispasmodic, but much difference of opinion | 
exists as to its efficacy ; and its high price and ' 
ex-treme liability to adulteration are against 
its use. 

MirsK, AnTiFiciAi. A substance obtained 
by the action of nitric acid upon oil of amber, 
and having an odour which some have thought 
to resemble that of musk. 

nSusk Seer. Mosohus moschiferus (Linn.). 
The type of a distinct genus of Ruminants, with 
canine teeth and without horns. This species 
is especially remarkable for the large preputial 
glandular pouch which secretes the well-lmown 
substance called mmk. 

Musk Root. The Sambul root, supposed 
to be derived from a species of Angelica \ also 
the Spikenard, Nardostachys Jatamansi. 

Muskat. A rich sweet wine, made, in the 
South of Prance, of over-ripe muscadine grapes. 

Musket. The firearm used by the re^- 
menta of the line. A great number of very 
curious muskets, of various dates and countries, 
from the earliest period of their use, may be 
seen in the repository of the Royal ArtiUeiw at 
Woolwich. ‘ When hawks were supplanted by 
firearms, the name of the birds of prey, for- 
merly used in hawking, were transferred to the 
new weapons. Mosquet, the name of a sparrow- 
hawk, so called on acco-unt of its dappled (mus- 
catus) plumage, became the name of the Irench 
mousquet^ a musket. Fmcon^ hawk, was the 
name given to a heavier sort of artiheiy. Sacre 
in Prench and saker in English mean both 
hawk and gun ; and the Italian t&rem.do, a 
small pistol, is dosely connected with t&rgsuolo, 
a hawk. The English expression, to let fiy at 
a ‘thing, suggests a similar explanation.’ (Max 
Muller, Lectures on Language, second series, 
p. 229.) Mr. Wedgwood ijyict. of English Ety- 
mology, s.v. ‘Musket’) holds that mosquet, as 
the name of a hawk, was not taken from its 
speckled breast, but is to be identifi.ed with the 
Dutch mossche, mussche, a sparrow, a word pre- 
served in the EngHsh titmouse. It appears, 
further, that the words, mousquette and mus- 
chita sigixified an arrow long before the inven* 
tion of firearms. The archives of Bologna for 
1381 contain an item, ‘ Ducentas septuaginta 
quatuor muschitas impennatas de cartA in un4 
cistA,’ and similar items occur in the archives 
of Lille for 1382. (Kapoleon III. Etudes srax 
VArtillcrie i. 361.) This, however, only throws 
the metaphor one stage further back, the 
name of the hawk having been used to de- 
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note first an arrow and then a firearm. 
[Sm^i-abms.] 

Musketoon (Pr. mousqueton). A species 
of musket in use towards the close of the 
seventeenth century, shorter, but thicker and 
■wider in the bore, than the ordinary musket. 
It had a flint lock. 

Muslin. A fine thin kind of cotton cloth 
with a downy nap on the surface. The name 
is derived from the town of Mosul, in Asia, 
where it was originally manufactured. The 
first muslin was imported from India into 
England in 1670 ; and twenty years afterwards 
it was manufactured in considerable quantities 
both in Prance and England. Muslins are now 
manufactured in immense quantities at Man- 
chester and Grlasgow, in Prance, Grermany, and 
S-witzerland, rivalling those of India in fine- 
ness and durability, while they are also much 
cheaper. [Cotton.] 

Musoptiaga. A genus of Scansorial birds, 
characterised by the base of the beak forming 
a disc which partly covers the forehead. The 
species of this genus are called plantain eaters, 
because their principal food is the fruit of the 
banana. 

Mussel. [Mytil-us.] 

Musslte. A greyish-green variety of Di- 
opside, from the Mussa Alpe in Piedmont. 

Mussulman. A general appellation in 
European languages for all who embrace the 
faith of Mohammed. The term is derived from 
the Arabic muslim, a believer, and is said 
to have been fiLrst applied in. Europe to the 
Saracens. 

Must (Lat. mustum, G-er. most). The 
espressed juice of the grape before its con- 
version into wine by the process of fermen- 
tation. According to Berard the juice of ripe 
grapes contains sugar, gum, gluten, malie 
acid and malate of hme, bitartrate of potash 
and bitartrate of lime. The acidi-ty of the 
juice of ripe grapes is principally due to 
the tartar which it contains, and which is 
precipitated by the alcohol formed during 
fermentation. 

Mustard (Er. moutarde, Venetian mos- 
tarda). The common name for Bina^is. The 
white mustard is Binapis alba, and the black 
mustard Binapis nigra. The seeds of the former 
are grown with those of cress to furnish what 
is kno-wn as small-salading ; and together -wito 
those of the latter they furnish, when ground, 
the mustard of commerce. The mustard-tree 
of the New Testament is by some persons re- 
garded as being the 8 . nigra, which in the cli- 
mate of Palestine grows to a much larger size 
than -with us ; but by others it is considered to 
be a species of Balvadora. 

The seed of the Binapis alba and nigra forms, 
as already mentioned, when ground into pow- 
der and freed from the husks, the well-known 
condiment of the shops, or at least a part of it ; 
for in order to reduce the strength of the pure 
mustard, a considerable quantity of wheaten 
flour is generally added. Bro-wn mustard shoiild 
be the flour of Binapis nigra exclusively, which 
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is much more pungent than the other. A 
dessert-moonful of coarsely powdered mus- 
tard seed, tahen in a glass of water, generally 
operates as an emetic ; it is also aperient. A 
mustard poultice, or is sometimes a 

useful stimulant. 

IMCustard, Oil of. Mustard contains a 
fixed oil composed of erucin and olein, and also 
yields, when moistened with water, a volatile 
oil which is the sulphocyanide of allyl. The 
latter is the source of the pungent filavour and 
odour characteristic of recently made mustard 
paste. It is produced hy the action of a 
ferment, m^rosin, upon moronic acid, in the 
presence of water, and does not therefore pre- 
exist in the mustard seed, but is first formed 
when the crushed seed is macerated with 
water. 

Mtastela (Lat. a weasel). The generic 
name under which Linnseus comprehended the 
Vermine or Vermiform quadrupeds of Eay, or 
the carnivorous Mamm^a, which are distin- 
guished by the length and slenderness of their 
bodies, and are thus enabled to wind, like 
worms, into very small crevices and openings, 
wbither they easily follow the little animals 
that serve them for food. The otters, skunks, 
polecats, and weasels were included in this 
genus, and stiU constitute the natural family 
Mustdides ; but the genus Mustda is now re- 
stricted to the true weasels, which differ from 
the polecats in having an additional false 
molar above and below, and in the existence 
of a small internal tubercle on the lower 
camassiol or sectorial tooth; two characters 
which, Cuvier observes, somewhat diminish 
the cruelty of their nature. 

IMCuster. On Shipboard, a weeldy calling 
over of the men, each of whom passes across 
the quarter-deck as his name is called. It 
takes place also after a battle in order to 
ascertain the casualties. 

lUCuster-roll (Old Er. monstrer, io show or 
review). A specific list of the ofScers and men 
in every troop, battery, or company, account- 
ing for every individual. At omister, which 
takes place on the last day of every month, 
every name on this list is called, and any 
ofiicer absent without leave is not entitled to 
pay for the following month. A soldier so 
absent is not entitled to pay for that day, and 
is liable to imprisonment. 

XMCute (Lat. mutus). A dumb officer of the 
seraglio, whose duty it is to act as executioner 
of persons of exalted rank who have incurred 
the sultan’s displeasure. The term mute is 
also applied to persons employed by under- 
takers to stand before the door of a house in 
which there is a corpse, for a short time before 
the funeral. 

Mxjtb. In Grammar, a vowel (or consonant) 
is said to be mute when written but not pro- 
nounced ; as the vowel e at the end of many 
English words, in some of which it effects a 
change in the pronunciation of the preceding 
vowd, as in vsij^e, l\fe, place, &e., rendering it 
long ; after a diphthong it has no effect, as in 
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Jwuse. In old English, the e, now mute in 
many words, especially in nouns, retained its 
inflexional character and had a syllabic power, 
as in the poetry of Chaucer, &c. 

Mute. In Law, this term is applied to a 
person who refuses to plead to an indictment 
for felony, &c. By stat. 12 Geo. III. c. 20 
such a person is to be considered as pleading 
guilty, but by 7 & 8 Geo. IV. c. 28 the court 
may order a plea of not guilty to be entered 
for him. Eormerly a plea was extorted from 
him by the inhuman process of Peine Poutb 
EX Doee [which see]. 

XAutlca (Lat. muticus, mjaimsd^. A name 
applied by Linnseus to the third of his primary 
divisions of Mammalia, including^ the whale 
trihe, as being maimed, or deprived of the 
hinder pair of extremities ; also given by Storr 
to an order of quadrupeds comprehending those 
which want either a certain Hnd of teeth, or 
are wholly edentulous. 

IMCutilata (Lat. mutilated^. This division of 
Gyrencephalate Mammalia is so called because 
their hind limbs seem, as it were, to have been 
amputated : they possess only the pectoral pair 
of limbs, and these in the form of fins ; the 
hind end of the trunk expands into a broad 
horizontally flattened caudal fin. They have 
large brains with many and deep convolutions, 
are naked, and have neither neck, scrotimi, nor 
external ears. It is composed of the two orders 
Cetacea and Birenia. 

SMEutiny (Pr. mutin, rehellious). ^ In Law, 
the offence, in a person under military or 
naval authority, of resisting or refusing obe- 
di'enee to that authority. The Mutiny Act is 
a statute annually passed since the reign of 
'William and Mary (April 1689), by which the 
crown is vested with power to form articles of 
war, and to constitute military courts martial. 
[Qoubts Majitial.] 

AEutule. [Modillton.] 

lMCuzara1is,lM[ozara1>es or BCostarabes. 
Christians living imder the government of the 
Moors in Spain; so called, it is said, from 
an Arabic word signifying adoptive Arabs 
(adscititii). The denomination is now chiefly 
remembered in corjsequence of the celebrated 
disputes between the supporters of the Muz- 
arabic_ liturgy, which was preserved by the 
Christians of Spain during their subjection to 
the Mohammedans, and those of the Eoman, 
introduced by the see of Kome about the tenth 
century, During the following age this dispute 
was warmly carried on, and well-known le- 
gendary tales of miracles wrought in favour of 
the ancient ritual were long current in Spain. 
It was, however, ^adually superseded by the 
Catholic. It is said that mass is still celebrated 
according to the Muzarabic ritual in one chapel 
at Toledo. (Gibbon, Roman Em.pire, ch, li.) 

JMCuzzle (Fr. museau, Ital. muso). In Artil- 
lery, the part of a gun next the mouth. [Gun.] 
In the smooth-bored cast guns, the thickness 
of metal is increased at the muzzle, form- 
ing what is called the tulip or swell of the 
muzzle. 
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UKuasssle Xasblng'. The lashing hj Trhidi ’ 
the muzzle of a gun in a ship is secured to 
the upper part of the port, to prevent motion 
during rough weather. 

Itlya. A name applied hy Linnaeus to a 
genus of the Vermes Testaoea, including those 
having a bivalve shell, characterised by a hinge 
with broad, thick, and strong teeth, seldom' 
more than one, and not inserted into the oppo- 
site valve ; shell generally gaping at one end. 
The MoEuscs thus characterised form the first 
family {MyaddxB) of the section Si^Jwnida 
among the conchiferous MoUusea. They have 
been subdivided into the genera Mya, Corhvla, 
Sphenia, Neesra, Thetis, Saxicava, Qlycimens, 
Tanoyeea. 

SKCyoelia (Gr. iiiiais, a fungus). The young 
flocculent filaments of fungi. 

XUCydriasis. Preternatural dilatation of 
the pupil of the eye. 

a^elenoephala (Gr. /AueXdy, marrow, and 
iyK4<i>aXos, brain). The name indicative of the 
condition of the nervous system of the primary 
division of animals, comprehending those which 
have a brain and spinal ^ord: it is synonymous 
with Vertebrata. 

xayelln. A yellowish or reddish variety of 
Kaolin from EochJitz in Saxony. 

loyelon (Gr. five\6s, marrow). The single- 
worded equivalent of s^nal marrow and syiwd 
cord. 

nxyeloneura (Or. fiveXSs, and vevpoy, 
nerve). A name given byEudolphi to a group 
of animals corresponding to the Articulata of 
Cuvier, viz, Crustacea, Insects, and AneEides, 
which have a gangliated nervous system, form- 
ing a chord considered to be analogous to the 
spinal marrow of Vertebrates. 

HCyfcomelinlc An acid resulting 

from the mutual action of alloxan and am- 
monia. [Ubinb.] 

ZMCylo. Names compounded of this word 
are applied to certain muscles attached near 
the grinder teeth, as mylohyoideus, mylo^haryn- 
geus, &c. [Molabs.] 

ItXylodon (Gr. a grmder tooth). 

A genus of which was discovered 

by Mr. Charles Darwin, at Punta Alta, near 
Pahia Blanca, in Northern Patagonia. The 
entire skeleton, which is now in the CoEege of 
Surgeons, affords a proof of the existence of 
an animal not so large nor so powerfuEy buEt 
as the gigantic Megatherium, but teleologicaEy 
adapted Eke that species for the uprootal, by 
energetic vibration, of the trees on the tender 
succulent leaves of which it depended for 
sustenance. 

MIyocommata (Gr. ftueAdy, and KSjxfm, a 
sectim). The lateral flakes into which the 
muscular system of fishes is divided. Each is 
attached by its inner borders to the osseous 
and aponeurotic parts of the corresponding 
verticaEy extended segment of the endo- 
skeleton, by its outer borders to the skin, 
and by its fore and hind surfaces to an 
aponeurotic septum, common to it and the 
contiguous myocommata, 
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Myology (Gr. juW, a muscle, and 
The doctrine of the muscles. In the Fine 
Arts, the term is appEed to a description of 
the muscles of animals. 

Myoporaceae (Myoporum, one of the 
genera). One of the orders of perigynous 
Exogens included in the Echial aEiance, and 
distinguished by the irregular unsymmetrical 
flowers, confluent nuts, pendulous ovules, and 
two-celled anthers. The Avicennias which be- 
long to this group are shore trees, Eving like 
Mangroves in salt swamps. 

Myops (Gr. blinhing). A person 

who is purblind or near-sighted. This defect 
imuaEy arises from too great convexity of the 
cornea causing the rays to come to a focus 
before they arrive at the retina. It is corrected 
by the use of glasses which increase the diver- 
gency of the rays before they enter the cornea, 
and thereby throw their focus farther back, so 
as to faE on the retina. 

IWCs^iad (Gr. fivpids). Ten thousand. The 
word is often used as expressive of an indefinite 
multitude. 

lUCyrialitre. A French measure of capacity 
equal to ten thousand Etres, or 610,280 cubic 
inches. 

IMCyriam^tre. A French measure equal 
to ten thousand metres ; it is the equivalent 
of two leagues of the old measure. [Mea.- 
SUBES.] 

HKyriapods (Gr. myriad, and irovs, 

foot). The name of a class of Articulate ani- 
mals, including those which have an indeter- 
minate number of jointed feet, equalling that 
of the articulations of the body. 

MCyrica (Lat. ; Gr. fxvpiKri). The typical 
genus of the Myrioaoees, consisting of small 
shrubs or smaE trees, one of which, M. Grale, is 
a native of bogs in this country, and is called 
Sweet Qs-le or Bog Myrtle on account of its 
fragrant leaves. The pleasant add fruit of M, 
sa^da, which is about as large as a cherry, is 
eaten in Nepal. The most important, however, 
is the wax-bearing M. cerifera, the fruits of 
which are coated over with a thickish waxy 
secretion. 

MCyrioaceae (Myrica, one of the genera), 
A small order of diclinous Exogens of the 
Amental aEiance, distinguished by their one- 
ceUed ovary and single erect seed with a supe- 
rior radicle. The order comprises only Myrica 
and one or two other small genera. 

IMEyricln. That portion of wax which is 
insoluble in alcohol. It melts at 147° Falir. 
The wax of the Myrica cerifera affords it. 

KKyricylic illcobol. The hydrated oxide 
of myricyl. The oxide of myricyl exists in 
hees-wax in combination with pahnitie acid, 
and is Eberated in the hydrated form by the 
action of caustic potash. MyricyEc alcohol is 
a colourless soEd, of a silky lustre, melting at 
186® Fahr. 

Myrlorama (Gr, fivpids, a myriad, and 
bpdw, I view). A picture made up of fragments 
of buildings, landscapes, &:c., so as to admit of 
an infinity of combinations. 

SS 
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Myrlstio Add (Gx. fx-bpov, ungmnf). One 
of tlie fatty adds contained in me expressed 
oil of nutmeg. 

Myristlca (Gr. fivpicrucSs, Jit for anoint- 
ing), The genus of MyrisUcacem ‘whieh. yields 
the Nutmeg. This fruit is the produce of M, 
moschata, or offumalis^ a tree of the Molucca 
Isles, Java, &c. growing twenty feet or more in 
height, hearing elliptic leaves, and axillary 
clusters of flowers. The fruit, which resembles 
a peach, hursts into two pieces, hy which the 
enclosed seed covered hy its arillode or false 
aril (Mace) is ei^osed. The seed has a hard 
outer shell, whidi is removed, when dry, the 
albuminous interior mass forming the Nutmeg 
of the shops. The most esteemed are those 
of Penang. M. faiua, Otoba, tommiosa, acu- 
minata^ and others, especially the flrst, yield 
nutmegs which find their way into the mar- 
ket from Brazil, the Philippine Islands, and 
Madagascar. 

IMCyristtcaoeee (Myristica, one of the ge- 
nera). A natural order of arborescent Exogens 
inhabiting the tropics and belonging to the 
Menispermal alliance of diclinous Exogens, in 
which they are known hy their valvate cup- 
shaped calyx; and their ruminated albumen. 
On account of its apetalous flowers it has been 
sometimes placed in LauracetSf from which it 
is distinguished by the structure of the calyx, 
anthers, and fruit. Brown places it between 
JProteacea and Zaztraoea ; and it has also been 
regarded as an apetalous form of Anonacea, 
agreeing in the trimerous flowers, arillate seed, 
ruminated albumen and minute embryo. The 
bark generally abounds in an acrid juice, which 
is wscid and stains red. The rind of the firuit 
is caustic ; the aril and albumen of Myriatioa 
moschata, the former known under the name of 
Mace and the latter of Nutmeg, are important 
aromatics abounding in a fixed oil of a con- 
sistence analogous to fat, which, in a species 
called Virola^ seUfera, is so copious as to be 
extracted easily by immersing the seeds in hot 
water. 

‘IMCyrlstln. Myristate of glyceryl, from 
nutmeg-butter. 

XHCyrmeco'bius (Gr. ant j pios, life). 

A genus of Marsupial quadrupeds which feed 
on ants. The only known species, Myrmeco- 
Uus fasdatus, is a native of Australia. 

ZlKyrmecopliaira (Grr, fxOpfiri^, and <pdym, 
I eat). The name of a genus of. Edentate 
quadrupeds which feed on ants, and are called 
ant-eaters. They are peculiar to the continent 
of jSouth America. 

IMCyrmeleonldes ^Gr. p.bpp.ril, and Xiav, 
lim).^ The family of insects commonly called 
ant-Uons, haying the genns Myrmdeon as the 
type. 

MCsnnuldoiig (Gr. MupjttiSJyes). The fol- 
lowers whom A(^lles led from Phthia to 
the Trojan war. The name (like that of 
Achilles, Helen, Paris, and many others) 
cannot be expired by any Greek words. 
AccOTding to one version of the myth, Zeus 
deceived Eurymedusa, daughter of Cleitus, in 
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the form of an .ant (ju,t5pju7}5), and became the 
father of Myrmidon, the eponym of the Myr- 
midones. The Homeric poems exhibit the 
Myrmidons as warriors who cannot act except 
at the bidding of Achilleus. "Where he ap- 
pears, they rush forth like wolves, k-Okoi 
{II, xvi. 166). The simile which follows 
lays spedal stress on the fiery colour of their 
cheeks, and the blood-red hue of their tongues 
and jaws. These images are in strict accord- 
ance with the solar character of Achilles 
[Mythology], and the expression XbKoi thus 
at once suggests a comparison with the myths 
of liYCAON, Oallisto and Areas, and with the 
epithet Lycius (x6kios) applied to Phoebus 
(JEschylus, Theb. 14:5). The Myrmidons would 
thus be the streaming rays which break forth 
when the sun reappears after being veiled by 
clouds. [Epic ; Iliajd.] 

nxyrobalan (Gr. fivpopdxavos, because for- 
mecly used in the preparation of unguents). 
A bitterish austere fruit, brought from India. 
BellericMyrohalans are the fruit of Terminalia 
Bellerioa, Chebulic of T. Oheinda, Indian of T, 
dirma. Myrobalans are used by the Hindus 
in calico printing and medicine. The fruits of 
Bmblica ofidnedis are sometimes called Emhlic 
Myrobalans. 

IMCyronlc Acid. One of the components 
of black mustard seed. 

aMCyrosiu. [Must A nn, Oil or.] 

aMCyrospermnm (Gr. /xbpov, and avipjxa, 
seed). To this penus of L^vminosm belong 
the plants yielding the Balsams of .Peru and 
of Tolu. The first is the pr.oduce of M. $e- 
ruiferum, and is obtained by making inci- 
sions in the hark, thrusting cotton rags into 
the wound, and lighting a fire round the 
tree to lique:^ the balsam. The rags are 
afterwards boiled, and the balsam collects 
below. It has a fragrant aromatic smell and 
taste, and has been used in chronic coughs, 
&e. The second is similar in character, and 
is derived from M, toluif&mm. They are 
ta?opical American trees, with unequally pin- 
nate leaves, and axillary racemes of wliite 
or rose-coloured flowers. 

nCyrozyllc Acid (Gr. pApov, and h^bs, 
sTw/rp). A substance obtained from the Peru- 
vian balsam, the produce of the Myrospermum 
pmtiferum, formerly called Myroacyhn. 

IMEyrrli (Lat. myirha, Gr. po^pa). This gum 
resin is imported from Turkey. • It is produced 
hy JBalsamodmdron MyrrJuz in irregular tears 
and lumps, of a reddish brown colour, a fra- 
grant odour, and a warm hut hitter taste. 
It is a good stimulating tonic medicine, and 
is given in doses of from five to twenty 
grains. 

mcyrrblo Acid. A substance obtained by 
heating the resin of myrrh. 

nSyrslnaceae (Myrsine, one of the genera), 
A natural order of perigynous Exogens, re- 
ferred hy lindley to his Cortusal alliance. In 
this group they are known by their woody 
stems, hy having stamens opposite the petals, 
and by their indehiseent drupaceous fruit. 
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They occur chiefly in islands of equable tem- 
perature, as those of the Indian Ocean, Mau- 
ritius, Bourbon, and Madagascar. Many of 
them are ornamental, but little is kno-wn of 
their properties. Bread is said to be made 
from the pounded seeds of Thcoj^hrasta Jmsicd 
in St. Domingo. 

tlMCyrtacece (Myrtns, one of the genera). 
An important natural order of polypetalous 
Exogenous plants of a woody texture, frequently 
forming small trees, and found in all tropical 
and temperate countries, where they are often 
cultiyated for the sake of their valuable 
aromatic properties. They belong to the Myr- 
tal alliance of epigynous Exogens ; and their 
most essential (fliaracters are to have poly- 
petalous calycifloral flowers, indefinite stamens, 
round erect anthers, inferior fruit, and dotted 
leaves with an intra-marginal vein. The spices 
Cloves and Fimenio are produced by Caryo^ 
phyllus aromaticm and ^uyenia Fim&nta, ; the 
agreeable fruits called Guava, Jamrosade, and 
Soseapjples are yielded by Fsidivm Gruava, 
JEiugenia malaccmsis, &c. ; while the enormous 
Own-trees, or Eucalypti, of New Holland, and 
the Melaleuca, which furnishes the oil of 
cajeput\ also belong to the order. Myrtacea 
are nearly related to the Onagraceous order, 
from which they differ in having an indefinite 
number of stamens ,* and to Mdastomacea, 
which have rostrate inflected anthers and 
ribbed leaves; 

myrtle. [Myutus.] 

IMCyrtua (Lat.; Gr. fiipros). The typical 
genus of the order Myrtaceee, and best known 
by the Common Myrtle, M. communis, a shrub 
with fragrant shining evergreen leaves and 
white flowers. Amongst the ancients the Myrtle 
was held sacred to Venus. The wood is very 
hard, and beautifully mottled. 

mysorlne. An anhydrous carbonate of 
copper found at Mysore in India, 

mystacineee (Gr. /itJorra^, the upper Up or 
moustacTie). The name of a family of Infusories 
of the tribe Trichoda, including those which 
have supeifllcial cilia, or fine hair-like processes, 
disposed in groups. Many species of animals 
derive their trivial name from the same root, 
as the Vespertilio mystacinus, or whiskered bat; 
the CapHrmlgus mysticalis, or bearded goat- 
sucker; the Cypsdus mystacms, or bearded 
swift, &c. 

mysteries (Gr. fi6(a, to le closed or sTmt, 
lienee fxv^a, to initiate in mysteries, (jdxrrtjs, one 
so initiated, and fivCT'^piov'), The desire to 
shroud certain doctrines or ceremonies in an 
obscurity penetrable only by those who have 
undergone a systematic initiation seems to have 
been common to most ancient nations. Thus, 
we find such mysteries or orgies existing in 
Egypt, Asia Minor, Greece, &c . ; and it has 
been thonght that in the latter they were 
directly derived from the former. But if there 
is little donht that the Greek mysteries were 
greatly modified hy the influence of Egyptian 
sacerdotalism, the existence of mysteries in 
Greece before any such influence could have 
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been exercised seems scarcely less dear. Beyond 
this, the subject is involved in great inicertainty, 
and it might be rash to do more than state 
the opinions, sometimes conflicting, which have 
been entertained by historical critics with 
regard to the origin and character of these 
mysteries. The idea that from beginning to 
end they were an imposition for the mere 
pniTpose of extending the authority of priests, 
may perhaps be dismissed at once. As in the 
case of the oracles, the mysteries could never 
with such a foundation have held their ground, 
while it is also certain that the initiated were 
not only not all priests, hut numbered among 
their ranks some of the wisest thinkers and 
the greatest statesmen. In Greece, and espe- 
cially at Elensis, the rites had apparently 
a local significance, and were directly referred 
to distinctively Pelasgic gods ; hence some his- 
torians have connected the mysteries with the 
primitive religion of Greece, before the intro- 
duction of the frenzied rites of Egypt, Asia 
Minor, and Thrace. Thus Bishop Thirlwall 
regards them as ‘the remains of a worship 
wMdi preceded the rise of the Hellenic mytho- 
logy and its attendant rites, grounded on a 
view of nature, less fanciful, more earnest, 
and better fitted to awaken both philosophical 
thought and religious feeling.^ At the same 
time he thinks it ‘ extremely doubtful how far 
thejr were ever used for the exposition of tlaoo- 
logical doctrines differing from the popular 
creed.’ {History of Greece, ch. xii.) In the 
same way, from the manner in which they were 
aU confused in the minds of various authors, 
Mr. Grote {History of Greece, part i. ch. i.) 
infers a close correspondence in character be- 
tween the rites of the Idsean Zeus in Crete, 
of D^m^t&r at Eleusis, of the Oabeiri in Samo- 
thrace, and Dionysus (Bacchus) at Delphi and 
Thebes. These rites were in his opinion ori- 
ginally devoid of the element of mysticism or 
secrecy which, ‘ if not originally derived from 
B^pt, at least received from thence its great- 
est stimulus : ’ but he adds that this chango 
altered also the original idea, and that the 
secrets which they now professed to teach 
would ‘ be such as to justify hy their tenor tlie 
interdict on pnhhc divulgation,’ and he con- 
cludes that it has never been shown, and is to 
the last degree improbable, * that any recondite 
doctrine, religious or philosophical, was attached 
to the mysteries, or contained in the holy 
stories,’ whether of the Egyptian priests or any 
others. On the other hand, Dean Milman 
{Edstory of Christianity, vol. i. ch. i.) attributes 
to them a Pantheistic doctrine, and a morality 
springing from the ancient Nature-worship of 
the East. But that the character of these 
mysteries was essentially dramatic, is beyond 
question- (Grote-, History of Greece, part ii. 
ch. xhii, vol. v. 282, note.) This fact is clearly 
proved by the concluding ceremonies of the 
greater Eleusinian mysteries (apart from any- 
thing which may have preceded them), when 
the initiated, returning to Athens, sat down to 
rest on the roadside, and assailed all passers- 
ss 2 
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by on tlie bridge of tbe OepHsus -with coarse 
ribaldry and ridicule. This j esting and scoffing, 
according to the local explanation, merely re- 
presented tbe rude playMness of tbe servant- 
maid lamb^, -vrbo (in tbe Homeric bymn to 
DSm^t^r) is said to bave distracted tbe grief 
of tbe sorrowing goddess. (Grote’s JSistory of 
Gh-eece, vol. i. p. 66 &c.) 

Of tbe Egyptian mysteries, and tbe alleged 
marvels wbacb they revealed to tbe initiated, 
bttle can be said vvitb certainty. Probably 
‘ their ceremonies were at once more Hcentions 
and more profane in tbe outpouring both of 
joy and sorrow than tbe Greek;’ and an 
intricate yet tborougbly organised priestly 
system brought tbe dramatic character of their 
mysteries to bear with greater power on tbe 
minds of the worshippers. Tbe symbobcal 
instruction, which is said to bave been given in 
these mysteries, forms tbe groundwork of some 
chapters in Moore’s Teds of the Eyiourmn. 
(Por a farther account of them, see CaUneb 
CycLoymdAa^ vol. bi, ; Sir G. Wilkinson’s Asn^ 
dent Bigyytiane^ vol. ii. second series.) 

It is, however, urged by some, that tbe 
opinions already noticed afford only a partial 
explanation of the phenomena of the mysteries ; 
that religious celebrations accompanied by rites 
which are in varying measure common to 
Greece, Egypt, Syria, Phoenicia, Hindustan, 
and other countries, cannot be explained by 
reference to local customsj legends, or myths 
of any one of those countries ; that no theory 
can be accepted as satisfactory which fails to 
throw light on the scattered and broken evi- 
dences which seem to indicate a common origin 
for all; that this common origin seems to 
be tbe worship of the vivifying principle, as 
exhibited in the procreative powers of living 
beings, and symbolised in the rites of Adonis, 
Aphrodite, Isis, Thammuz, Eem^t^r, and other 
deiti es. That the Linga from time immemorial 
has been a^ chief symbol of Hindu worship, 
is, it is maintained, as little to be questioned 
as that the adoration of the Phallus entered 
largely into that of the Greeks. The corres- 
ponding emblem to the Linga was the Yoni, or 
symbol of the earth, as the mother of living 
things ; and this symbol, under its name Argha, 
signifying a cup or vessel, gave rise, it is 
affirmed, to the myth of the ship Argo (signum 
inmodumliburnEe%uratum: Tacitus, Germ,^\ 
Iswarra (Dionysus) being styled Argha-Nautha, 
or lord of the boat-shaped vessel. The au- 
thority of Theodoret, Amobius, and Clement 
of Alexandria is claimed for the assertion that 
the Yoni of the Hindus was an object of vene- 
ration in the Eleusinian mysteries ; and it is 
asserted that the purification of women in these 
mysteries (as exhibited in vases in the Hamil- 
tonian collection at the British Museum), 
answered closely to that of the Saeti in the 
mysteries of the Hindus. 

The whole subject requires obviously the 
greatest caution, and the most rigorous scrutiny 
of facts and evidence ; but as the enquiry is 
still in a very early stage, it would he premature 
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mysticism: 

to add any further remarks to the foregoing 
sketch of the several opinions entertained by 
recent writers. 

Mysteries. In Modem Literature, a species 
of dramatic composition, with characters and 
events drawn from sacredhistory. The mysteries 
of the middle ages are thought by some to have 
been first introduced by pil^ms returning from 
the Holy Land. They originated among, and 
were probably first performed by, ecclesiastics. 
However serious and solemn the events which 
were represented in these singular compositions, 
there were invariably, in the later mysteries, 
two characters introduced to make sport for 
the multitude : namely, the Devil and the 
Vice — a personage accoutred in a long jerkin, 
a cap with ass’s ears, and a dagger of lath. 
He is now best remembered by the allusions to 
his character and offii.ee in the plays of Shak- 
i^eare. Miracles, or miracle-plays, were a 
species of mystery: they are usually said to 
have represented the martyrdoms of saints. 
In the sixteenth, century, the mysteries were 
succeeded by moralities^ which were much in 
vogue about the time when the Reformation 
made its ^ef process in England. The 
characters in moralities were allegorical per- 
sonages. Several of these performances, some 
by no means destitute of poetical merit, remain 
to us. They may he considered as the last 
step in the progress made by the dramatic art 
in modern Europe, before it reached the station 
and character which it has ever since retained. 

The first biblical play on record is on Moses, 
and was tibie work of a Jew named Ezekiel in 
the second century; the second is a Greek 
tragedy on the Passion by Gregory Hazianzen. 
Religious plays were at an early time intro- 
duced^ into convents, and eagerly welcomed as 
breaking the monotony of convent life. A 
German abbess named Hroswitha composed 
some dramas of this kind in the tenth century. 
A great Passion-play is still celebrated eveiy 
tenth year at the little village of Oberammergau 
in Bavaria ; and such representations may he 
seen more^ frequently in the Basque eountiy. 
(Leeky, JUsiory of Rationalism, vol. ii. ch. vi. ; 
Prancesque Michel, Le Fays Ro/Sgvs ; JEdinburgh 
Refde'Ho, April 1864, p. 378 &c.) 

lMC3rstlclsm< In Religion, a word of very 
vague signification, applied, for the most part, 
indiscriminately to all those views or tenden- 
des in religion which aspire towards a more 
direct co mmun ication between, man and God (not 
through the medium of the senses, but through 
the inward perception of the mind) than that 
which may he obtained through revelation. 
Thus, the Pantheism of the ancient philosophers 
and many modem religionists, which supposed 
a God existing in aU space and matter, and 
revealed to us in the outward manifestations 
^ things ; the Quietism of Madame Guyon, 
Penelon, &e., who sought for direct revelation 
from the Divinity to the believer in a species 
of ecstasy; the Pietism of Molinos ; tbe 
doctrines of the lUuminati in Germany; the 
visions of Swedenborg; and some of the notions 
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prevalent among the Methodists and other 
sects among ourselves — all approximate to 
mysticism. 

lUCsrtliologry (Or. fwOoKoyia). By this term 
is generally understood the "body of legends or 
traditions handed down hy a people respecting 
their gods, heroes, and preternatnral beings. 
It has been ascertained that the mythology of 
all the Aryan nations has a common source 
and gronndwork: and that this gronndwork 
was the ordinary speech of the people before 
the dispersion of the race. This language, as 
is evident from the Vedic Hymns, &c., attached 
a living force to all natural objects ; and when 
its original meaning had been half forgotten by 
the several branches of the race in their new 
homes, its expressions still remained in the 
description of personal and anthropomorphous 
gods. Every word became an attribute, and 
all ideas, once grouped around a single object, 
branched off into distinct personifications. 
Thus the sun had been the lord of light, the 
driver of the chariot of the day ; he had toiled 
and laboured for men, and sunk down to rest 
after hard battle in the evening. Erom such 
phrases sprang Phoebus and Apollo ; and while 
Helios remained enthroned in the sun, his 
toils and death-strxiggles were transferred to 
Heracles (Hercules). Thus Endymion, a word 
meaning nothing more than the setting sun, 
became a youth who slept in the cave of 
Latmos (or forgetfulness). [Lbthb and La- 
TONA.] Hence the mythology of the Greeks, 
Homans, &c., becomes strictly a part of com- 
parative philology, and can only be explained 
by it. 

Mythology, Compahativxi. As long as any 
people are acquainted only with their own 
legends andtheir'own language, it is as impos- 
sible for them to analyse these tales to any good 
purpose as it was for Caesar to know that the 
Gauls whom he subdued spoke a language akin 
to his own. The Greek could not of course fail 
■to see the meaning of many names in his mytho- 
logy. He could not but Imow that such names 
as Telephassa, Eurycleia, Eurygeneia, lol^, 
Phaethon, were words which signified light, 
far-shooting and wide-spreading: hut there 
were many others of which he could make 
nothing. He had received the exquisite 
legend of Hermes [which see] ; hut he had 
not the clue to guide him to the origin of the 
name: and he was wholly unable to explain 
such names as Achilleus, Paris, Helen, Pro- 
cris, Ixion, hy any words belonging to his own 
language. Hence he was driven to conjecture ; 
and each false guess became probably the 
germ of a new version of the myth, while it 
removed the tale farther from its original 
condition of mythical speech into the con- 
crete form of an anthropomorphous and not 
unfpeqnently repulsive and immoral legend. 
Of these tales each country and almost every 
city retained its own version, without any con- 
sciousness that they were for the most part 
only different forms of the same story. Thus 
the citizen of Argos took pride in the myths 
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which clustered round the name of Perseus ; 
while the men of Athens, Oalydon, and Thebes 
had their tales of Theseus, GEdipus, and Me- 
leagTos. Yet the deeds attributed to them 
resembled each other in a way .which nothing 
hut the difference of names could have hidden 
from their eyes. Perseus is the destroyer, and 
he is the slayer of Medusa and the Libyan 
monster ; hut Apollo, also the destroyer, slays 
the serpent Python, and BeUerophon is the 
slayer of Belleros. Perseus goes to the land 
of the Gxaise and the Gorgons against his 
will ; hut against Ms will Heracles also toiled 
for Eurystheus, and Apollo served as a bond- 
man in the house of Admetus. Theseus also 
is a destroyer. He slays the Minotaur, and 
destroys the mighty robbers who desolated the 
land. Perseus again is the child of Dana4, 
and the golden shower ; hut Phoebus is bom 
in Lykia, the land of Hght. [Ltoaom.] All 
these heroes, again, move from east to west, 
Perseus to the home of the Gorgons, Heracles 
to the land of the Hesperides, Kephalos from 
Hymettus to the Leucadian cape. They are all 
armed with invindhle weapons: Apollo Chy- 
saor bears his sword; Artemis the spear wMch 
slays Procris; BeUerophon, Herades, and Achil- 
leus the arrows which no enemy may with- 
stand. All labour for the good of men, and 
the life of all closes in darkness, and gene- 
rally with disaster. Perseus slays Acrisios, 
CBdlpus kills Laios, Kephalos destroys PVocris ; 
and all do these deeds unwittingly. These 
paraUelisms may be indefinitely extended. 
(Edipus, Paris, Perseus, Telephos, are all im- 
mediately after their birth cast forth to die ; 
aU are preserved in the same way with Cyrus, 
Romulus, and Chandragupta. If Theseus aban- 
dons Ajiadn^, Paris forsakes (Enon^, while 
Beianeira and Coronis are deserted by Hera- 
cles and Apollo, The imagery wMch runs 
through the legends is the same. A spot- 
less white bull bears Europa across the sea : 
a golden ram carries away the cMldren of 
Hephel^, the cloud. Hermes steals the herds 
of Phoebus, the lord of light ; while Phaethusa 
and Lampetie, the bright and glistering, lead 
the cattle of Helios, the sun, to their pastures. 
But while to the Greeks aU these were different 
personages, their legends exhibit many points 
of contact : and thus the epos of Argos, for 
example, is twisted into a compUeated chain 
with that of Attica. All this by itself is 
remarkable enough ; but the wonder becomes 
much greater when we find stories substantially 
the same recurring in the mythology of North- 
ern Europe. The Norse heroes are likewise 
destroyers of dragons that lie coiled round sleep- 
ing maidens, and Sifrit and Sigurdr toil and 
fight for others not less than Heracles, Perseus, 
AchiUeus, or BeUerophon. If Heracles sees 
Iol6 again at the end of his career, if Briseis is 
restored to AdnUeus, and (Enon^ to Paris, so 
Brenhyldr comes before Sigurdr in the hour 
of his death. Like AcMUens, the Norse Baldr 
and the Persian Isfendiyar can be wounded 
only in a single spot. The life of Meleagros 
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cannot be cttb sliort until the torch Mndlecl at 
his birth has been extingnished : and, like the 
Jewish Samson, Nisos cannot be overcome ^ 
long as the mystic locks of hair remain 
nnshorn. The tale of Perseus is repeated in 
that of his descendant Heracles, but so is that 
of Sigurdr in the legend of Ragnar Lodbrog. 
Thus the Hellenic and the Horse tales have 
each their own significance ; but they all point 
in the same direction. It is the same^ story of 
the struggling and toiling sun, podueing frmts 
for the children of men, conquering bis enemies, 
but conquered himself by an inexorable fate. 
Procris, in the Athenian legend, is the child of 
Hers^ the dew, Eos is still the morning, Sel^nl 
is still the moon, Endymion is the son of Aeth- 
Uos the toiler, Phaethon is stOl the brilliant 
child of Helios, the sun. Judging, then, from 
the evidence before us, we should be led to infer 
that where the G-reek spoke of Perseus, the slayer 
of Medusa, as being tbe child of Dana^, the 
ancestors of the Greek had spoken of the sun, 
the destroyer of night, as the child of the 
golden dawn ; that when the Homeric poets 
spoke of the death of Achiheus and Meleagros, 
their fathers had spoken of the brief but mag- 
nificent career of the short-lived sun. It is 
clear, therefore, that if adequate evidence for 
such a form of speech could be found, it would 
furnish the key to the mythology not only of 
the Greek, but of the Teuton, the Scandinavian, 
and the Persian. Under the head of La 2T- 
GUAGm it has been shown that the discovery 
of Sanscrit rendered a science of comparative 
philology not only possible, but certain. The 
same discovery supplied the mythological key 
which had been so long sought in vain. This 
key is furnished by the earlier Vedic hymns. 
(Max Muller, History of Sanskrit lAterature.) 
in these hymns, Kephalos, Procris, Hermes, 
Daphne, stand forth as simple names for the 
sun, the dew, the wind, and the dawn, each re- 
cognised as such, yet each endowed with the 
most perfect consciousness. In these hymns, 
when the night comes, the people say, ‘ Our 
friend the sun is dead : will he rise ? will the 
dawn come back again ? ’ and thus we see 
at once the death of Heracles or Kephalos, 
and the weary waiting while Leto struggles 
with the birth of Phoebus. When the day 
comes back, the cry, ‘Rise! our life, our 
spirit is come back,* carries us at once to 
the Homeric hymn and the joyous shout of 
all the gods when Phoebus springs to life and 
hght in Delos. In these early songs, the dawn 
is a maiden loved by Indra, from whose pursuit 
she flies, as Daphne fled from Apollo, and the 
tela of^ Orpheus and Eurydike ^pears in 
its earlier dress as the legend of TJrvasi and 
Purflmvas. The morning with its early breeze 
exhibits the germ of the tale of Hermes, and 
betrays the first sign of the faithlessness of 
Helen. [Pams.] At once, names which in 
Greek mythology had defied all analysis 
become transparently clear. The Kentaurs 
or^CffiisrTAUKS are the Sanscrit Gandharvas, the 
bright dou^ in whose arms the sun reposes 


as he journeys through the sky. Ixion, the 
lawless lover of H^ra, is identified with the 
Sanscrit Aksbiv^n, the being who turns on 
a wheel, the four-spoked cross seen in the 
heavens at noontide. 

But it is obvious that language which might 
he both innocent and beautiful when appHed 
to the sights and sounds of the natural world, 
might assume incongruous, repulsive, or dis- 
gusting phases, when these sights and sounds 
are anthropomorphised. Thus OEdipus like 
Perseus slays bis ^andsire, and as Heracles 
is in the end reunited to lolS, is afterwards 
solaced with the love of locastl ( J oeasta). But 
locast^ is his mother : and the application of 
Greek ethical sentiment converted the legend 
into an appalling tale of incest, disaster, and 
ruin, until in the end Antigen^ comforts him 
in his dying hour, as loll, Briseis, and CEnonI 
stand at last by the side of those who had loved 
them and forsaken them. Of such legends the 
Biad and the Odyssey present only varying 
forms ; how closely these forms resemble each 
other, can be determined only by an analysis 
of those poems, for which we have here no 
space; but such an examination seems to 
warrant the conclusion that not only in the 
chief incidents of the story, but in the personal 
characteristics of Achilleus and Odysseus, of 
Paris and Helen, of Phaethon and Telemachos, 
the Homeric poets worked on materials which 
came to them as a heritage from times long 
since passed away. They might embellish the 
materials, but they could not, and assuredly 
they have not, in each case, departed from the 
type set before them. It would follow, then, 
that the characters which they portrayed are 
not in strictness of speech national, or indeed 
even human. We have nothing to warrant the 
conclusion that the fierce wrath of Achilleus 
and Odysseus was ever exhibited by Achaian 
chieftains ; and if we attempt to explain the 
tale by a reference to national character, we 
find ourselves utterly unable to explain why 
they fix on the methods which they choose for 
accomplishing their vengeance and winning 
their victory ; why, for instance, AebiUeus, like 
Meleagros, should choose inaction as the mode 
of avenging himself, and why he should make 
a vow not to rest xmtil the blood of human 
victims should flow on the funeral pile of 
Patroclos, or why, again, PenelopI should 
weave and unweave her web [Htpesbokbans], 
and why she should refuse to see her husband 
until the evening, and then test him by bring- 
ing before him tiie beautiful tapestry which he 
had woven for her long ago, [Rishis, the 
Seven.] 

Thus, then, in India and Greece, in Horway, 
Germany, Scandinavia, and Persia, we have a 
mythical system which is essentially the same ; 
in which the most striking names and incidents, 
the most remarkable details and imagery, are 
repeated with wonderful closeness. We find 
this parallelism in the legends of races who 
have certainly had no communication with each 
other since they assumed the form of distinct 



ISIYTHOLOaY 

nations, and “wlio in all other respects exhibit 
yery few (if any) common charaeteristies ; 
and if we find that their most complicated 
epic poems disclose the same framework 
•v^ch is seen even in the most fragmentary 
legends, if we find that the adventures or the 
inaction of their heroes are simply the result of 
an inevitable process going on in all kindred 
languages, then aE dharges of immorality 
founded on the character of these adventures 
fall at once to the ground. It is simply im- 
possible that such poets as .2Eschylus andSopho- 
cles were descended from a people who, some 
centuries before, had deliberately sat down to 
invent ridiculous or loathsome fictions about 
the gods and heroes whom they worshipped and 
revered. In the Vedie mythology, Praj^pati, 
the lord of creation, did violence to his own 
daughter; but KumMla was ready with an 
explanation which the science of comparative 
mythology has established as incontestable. 
(Max Miiller’s History of Sanskrit lAt&rature^ 
p. 530.) The legend ofErichthonios, the coarsest 
perhaps in the whole range of Greek mythology 
(Apollodorus viii. 1. 46), resolves itself into a 
few mythical phrases as beautiful as they 
are innocent and pure; and aE mystery 
therefore is removed from that strange com- 
bination of repulsive legends with a sensitive 
morality which is exhibited in the Hesiodic 
poem of the Works and Pays. These legends 
lay bare to us, in fact, the workings of the 
human mind from a time indefinitely trans- 
cending all historical memorials whatsoever ; 
and so clear is the light thus thrown on the 
earliest phases of human thought, that in the 
judgment of Professor Max MiiEer ‘the idea 
of a humanity emerging slowly from the depths 
of an animal brutality can never be maintained 
again.* 

The object of this brief sketchy of the 
results already attained by the science of 
comparative mythology, wiE have been ftJly 
attained if it leads the reader impartially 
to examine the evidence which may be ad- 
duced for and against the several proposi- 
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tions under which its conclusions may be 
summed up. A more complete account of 
the subject wiU be found in Max Muller’s 
‘Comparative Mythology,’ in Oxford Essays 
for 1856 ; Lectures on Languxige, second series, 
by the same author; Breal, Hercule et Cams, 
and Le MytJie ECEdijpe; Cox’s Tales of the 
Gods and Heroes, and Tales of Thebes and 
Argos ] Pasent, Toggudar Tales from the Horse; 
Gnmm, Lmtsche Mythologie ; Welcker, Gotten- 
lehre; Creuzer, SymhoUk der Mtm Volk&r; 
Kelly, Indo-Eurofean Folklore, &c. 

lMC:^laoeans (Gr. fj-vrikos, Lat. mytilus, 
a mussel). The name of the family of 
Lamellibranchiate MoUuscs having the genus 
Mytilm, or common mussel, for its type, 
and characterised by tbe mantle being open 
anteriorly, and by having a foot either suffi- 
ciently developed for the office of progres- 
sive motion, or serving to draw out, direct, and 
fix the byssus. 

nXytilus (Lat.). A name appEed by Linnaeus 
to aE Testaceous Vermes which have a bivalve 
sheE, rough, and generally affixed by a byssus, 
with a hinge, mostly without teeth, generally 
with a subulate, excavated, longitudinal line. 
The species comprehended mider the above 
phrase are placed by Cuvier in the Testaceous 
order of Acephalous MoEuses, and have been 
subdivided into the genus Mytilus proper (of 
which the common edible mussel, Mytilus 
eduUa, is an example) ; Modiolus, Lam. ; lAtho- 
domus, Ouv.; Anoaonta,'Br\xg. ; Avibula, Brug. ; 
and Mdeagrina, Lam., which produces tiie 
most precious pearls. Extensive establish- 
ments are maintained at Ceylon and other 
places for the express j)urpose of collecting 
the Mdeagrina margaritifera, or pearl oyster. 

lIXyxina (Gr. mums). The name of 
a genus of Cyclostomous fishes, remarkable 
for their mucous sEppery integument : the 
species caEed glutinous hag {Myxine glutinosd) 
is a native of the British seas ; its habits are 
parasitic, and it is most commonly met with in 
the interior of a cod upon whose flesh it has 
been preying. 
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IT. One of the Eqnid series of letters. It 
is common to all known languages, and is in- 
terchangeable, more particidarly in the Latin, 
Greek, and other cognate languages, with a 
variety of lettei^. As an abbreviation, N is 
used for north, nvmwro, &c.; N.B. for nota 
hene ; 1T.L. for non liquet (i. e. the case is not 
clear enough to pass sentence on); N.P. for 
notarius ^uhlieus, &c. 

XTablum . One of the most famous musical 
instruments among the Hebrews, Its form 
and nature are so Ettle known that Cal- 
met thinks it was a harp, Kireher a psaltery 
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or stringed instrument of percussion played on 
by sticks, and Harmer ( Observations on IScrijp^ 
tare) hints *at its being a bagpipe. Bythner 
(JLyra) says that it was Eke a leathern bottle, 
e:^lainmg bis meaning to be that it bore a 
resemblance to the ancient Greek and Eoman 
lyre, the body of which was made of the shell 
of the tortoise. The authority of Josephus 
{Ant. Jud. vii. 3. 12), if to be reEed upon, 
mstinctly shows it was not .m instrument of 
percussion, but played upon with the fingers ; 
his words are, u veJ/SAa, SeSSeKa (f>d6yyovs %xov(ra, 
rots SaKriiXois Kpoberai. Its having twelve 
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sounds, without telling how those sounds were ' 
produced, whether hy strings or wind, leayes 
the matter so douhtfxil that the reader must 
decide for Mmself. 

iTabob "(a corruption of nawd,h, from nadb, 
a deputy). The title of the governor of a pro- 
vince or commander of an army, in India, 
under the rule of the Moguls. The nabob 
was, properly spealdng, a subordinate provin- 
cial governor under the stibahdar ; i. e. governor 
of a subah, or larger province. In the decay 
of the Mogul empire, many of the nabobs 
became virtually independent, until their do- 
minions were reduced by the English. The 
term, nadod is vulgarly applied to Europeans 
who have amassed a large fortune in the East 
Indies, and live in Eastern splendour. 

rrabonassar, XSra of. In Astronomy, 
an era, followed by Hipparchus and Ptolemy, 
and adopted from the Chaldean astronomers, 
who had been in the habit of referring the 
observations of eclipses to the beginning of the 
reign of Nahonassar, the alleged founder of 
the Babylonish empire. This era Niebuhr 
(JLeatures o% Anoimt History i. 29) regards as 
‘ firmly established in history,’ while he looks 
on Nabonassar as a prince who shook ofif the 
Assyrian yoke, and re-established the indepen- 
dence of Babylon. But while Niebuhr regards 
this fact as placed beyond all doubt. Sir Gr. 
0. Lewis {Astronomy of the Ancients, 428) 
regards the astronomical canon for the period 
before Cyrus as * a complete historical puzzle,’ 
and remarks that 'the name of Nabonassar, 
from, whom the era is denominated, is unknown 
to us from any other source.’ His conclusion 
is that the canon is referred to an arbitrary 
date, altogether beyond the evidence of history. 
Mr. G-rote {History of Greece, part ii. ch. xix.) 
states that ‘the earliest Chaldean astrono- 
mical observation, known to the astronome] 
Ptolemy, both precise and of ascertained date 
to a degree suflSeient for scientific use, was a 
lunar eclipse of the 19th of March 721 b.o. 
the 27th year of the era of Nabonassar," 
which begins with February 26, 747 n.o. 

laracarat (Span, nacar, mother of pearT). 
A term appHed to a pale red colour with an 
orange east. The naoarat of Portugal is a 
fine linen fabric, dyed fugitively of this tint. 
The brightest red crapes of this kind are 
manufactured by the Turks of Constantinople. 
(Hre’s McHonary of Arts.) [Bouge.] 

xraerite (Fr. nacre, mother of pearV). A 
taleose silicate of alumina, consisting of minute 
scales, with a glimmering pearly lustre. 

Nadir (Arab, nazeer, oypomie). In As- 
tronomy and Geography, the point of the 
heavens diametrically opposite to the zenith. 
The zenith and nadir are the two poles of 
the horizon. 

STeenia (Lat.). A funeral dirge sung to 
the music of flutes. The Romans personified 
Nienia, her chapel being built outside the walls 
near the Viminal gate ; her worship was pro- 
l»h!^^Bigned to procure rest and peace for 
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Neevus (Lat.). A spot or mark upon the 
skih of children at birth. 

Nagelflulie (Ger.). A Swiss and Italian 
deposit of the Miocene or middle tertiary 
period, part of 'it being magnificently developed 
at the celebrated hiH of the Superga near Turin. 
The rock is generally a mass of oonglonierate, 
and is locally very thick. 

Nagryagite. A native teUuride of lead 
and gold, found at Nagyag and Offenhanya, 
in Transylvania. 

Naiads (Gr. NaXdjSes, a word akin to vdcoy 
I flow ; vavs, a sMp ; Lat. nare, to swim ; the 
Sanscrit root being snA, to wash). In Greek 
Mythology, female deities who presided over 
fountains, rivers, brooks, &e. The number 
of these goddesses was indefinite. [Nymphs.] 

Naladaoese (fromNaias, one of the genus). 
A group of aquatic inconspicuous monocotyle- 
dons, found both in salt and fresh water. 
[FnirviAiiBS.] 

Nail (Ger. nagel, Gr. 6vv^). This term 
is given to the terminal homy appendage of 
the finger and toe when they are in the form 
of flattened or depressed plates, serving to 
support a broad tactile surface, as in the 
human fingers. When these appendages are 
compressed, curved, pointed, and extended 
beyond the digit, they are called talons or 
claws, and the animal bearing them is said to 
he unyuioulate; when they encase the extremity 
of a digit like a box, they are called hoofs, 
and the animal is myulate. 

Nals (Gr. paldsf, a naiad). The name of a 
genus of minute Aliranchiate Anellides, or red- 
hlooded worms, remarkable for their powers 
of reproducing parts of the body when muti- 
lated ; and for procreating their kind by spon- 
taneous separation of the hinder segments of 
the trunk. 

Naked Flooring. In Ardbdtecture, the 
timber work of a floor, which supports the 
boarding, or ceiling, or both of these means 
of covering. 

^ Name (Lat. nomen, Fr. nom). The de- 
signation by which any individual is known. 
The custom adopted in personal nomendature 
has been based on some uniform principle 
since the earliest ages ,* modified, however, by 
the varying drcumstanees of different coun- 
taries, and according to the more or less 
advanced state of civilisation of every people. 
Thus in the early state of society of the Jews, 
Egyptians, Persians, Greeks, Romans, Germans, 
Gauls, Britons, and indeed of every nation, no 
one had more than one name ; hnt in a more 
advanced period one or more additional names 
were given, in order to mark the different 
families to which individuals belonged, as well 
as to distinguish members of the same family 
from each other. To effect these objects the 
andent Romans, at least those of good family, 
generally used three names — the pnmomm, 
the nomen, and the cognomen ; the first, which 
was given on the assumption of the toga viri- 
15s, marked the individual, like our Christian 
name ; the second distinguished the Gehs, and 
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the third the Fatwtt.ta , to Tsrhich he helonged. ' that of rock oil varies from 0-830 to 0*890, and 
To these, however, was sometimes added a ’ their boiling points are liable to corresponding 
fourth name, called the agnomen, derived from variations, ^ansfleld, Quart, Jouarn. Chem. 
some distinguishing peculiarities in each indi- , 8oc. i. 262 ; Pe la Eue, Proceedings ojf the 
viduars character or condition; thus Publius Boyal Society, -mi. 221,) 

Cornelius Sdpio was named from his . iSTaplitlialene or XTaplitbaliii. This 

exploits in Africa. The mode of designation . a solid hydrocarbon =C 2 oHio, formed dti- 
adopted in all*the countries of modern Europe ring the destructive distillation of pit coal for 
is founded on a principle somewhat analogous the production of gas. It is obtained by re- 
to that of ancient Eome ; with this prominent distilling the coal tar. It is a white crystalline 
difference, that in the former no nomen or clan substance, heavier than water, and of a peeu- 
appellation intervenes between the pranomen liar aromatic odour. It is extremely volatile 
(or Christian name) and the cognomen (or sur- (fusing at 180°), and its vapour condenses 
name). [Sukstamb.] in large white flaky crystals. It burns with 

XTandu. The name of the American ostrich much smoke. It is soluble in alcohol and ether. 


{Bhea aTnericana), [Ehba-] , 

■ XTankeen. A yeUowish or buff-coloured | 
cotton cloth, largely manufactured at Nankin 
in China. Its colour is that of the cotton i 
wool of which it is manufactured. They are | 
sometimes bleached, and then are called white 
nankeens. Imitation nankeens are manufac- 
tured at Manchester ; but these are confessedly 
of an inferior quality to the Chinese, neither 
lasting so long, nor holding their colour so 
well. 

Bfaxites, Edict of. [Edict.] 

inraos or ETave (Gr. va6s, a house or t&m- 
ple). In Arehiteetnre, that part of a temple 
which is enclosed by tiie walls. The part in 
front of it was called the pronaoSt the part that 
occupied the rear being called the yosUoum. 
In modern ecclesiastical architecture the team 
nave is applied to the middle part ox alley of 
a church, between the aisles or wings, to the 
west of the transepts and choir. 

xrapbtlia. This term, origmaUy applied 
to one of the products of the distillation of pit 
coal, has been extended to a variety of native 
hydrocarbons, issuing often in large quantities 
from flssm’es in connection with coal strata and 
in other localities. The Burmese petroleum or 
naphtha has long been celebrated; it issues 
from a sandy loam resting on bituminous 
shale, and coal strata, and is used in lamps, 
and mixed with earth for fuel. 

Enormous quantities of naphtha, under the 
name of rock oil, have been imported from 
Canada and from the United States. The 
Mecca wells of Ohio are sunk in a sand-stone 
saturated with the oil, and have gelded from 
twelve to twenty barrels of oil daily. One of 
the Canadian weUs is said to have yielded a 
thousand gallons an hour, much of which ran to 
waste from want of means to store it. These 
supplies are apparently inexhaustible, and have 
led, as already stated, to large importations into 
this country, where the oils are used for various 
purposes. It need scarcely be observed, that 
on account of the ready and dangerous in- 
flammability of aU these products, careful pre- 
cautions against Are are requisite in the ware- 
houses in which they are stored. 

When these oils are subjected to fractional 
distillation they are separable into several 
distinct hydrocarbons, and they differ in com- 
position and in specific gravity accordingly; 
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This substance has ^ven mse to an infinity of 
compounds with acids, chlorine, bromine, &c. 
none of which are of practical importance, hut 
curious in reference to the substitution of com- 
pounds, and to the nomenclatural difficulties in 
which they are involved. (Miller’s Elements of 
Chemistry 667.) In some of our gas-works 
naphthalene is occasionally formed in such 
quantities as to produce much inconvenience by 
plugging up the service pipes. 

XTaplitbalic jflLcid. Phthalic Acid. A 
citystalline product obtained by the action of 
nitric acid on naphthalin ; it has also been 
similarly obtained from alizarin. 

XTapier’s Bones or Rods. An instrument 
contrived by Lord Napier, the inventor of lo- 
garithms, for facilitating the performance of 
multiplication and division. It was described 
by Napier himself in his Bahdologim, Edinburgh 
1617 ; a short explanation is also given in the 
Penny Cyclo'gcBdia. Although interesting as a 
curiosity, the instrument is practically useless. 

XTaples ■STellow. A celebrated yeUow 
pigment, formerly made by a secret process at 
Naples, and used not only in oil painting hut 
as an enamel colour ; it is said to be a mixture 
of the oxides of antimony, lead, and zinc. 

irapoleon. Code of. In 1802, during 
the temporary calm of the Peace of Amiens, 
Napoleon, then Eirst Consul, undertook the 
great task of forming a civil code. It was in- 
trusted to a commission of the council of state ; 
of which Tronchet, Kcederer, PortaHs, Thibau- 
deau, Cambac^r^s, Lebrun, were the leading 
members. ^Tronchet' (said Napoleon himself 
to Las Casas) ‘was the soul of the code.’ 
(Memoirs, part iii. 234.) PortaHs has also 
the credit of an important share in its com- 
position. But Napoleon himself took great 
interest in the subject, and mingled eagerly in 
the discussions of the commission, as appears 
by the procfes-verhal of those discussions. After 
all allowances made for the unparalleled flat- 
teries of the Napoleonists, his remarks are 
said to show great intuitive sagacity, much 
readiness, and.a peculiarly enquiring disposition, 
which often led him to the principles of things, 
while men of less natural power and trained 
in a different school were busying themselves 
unprofitably with the matters on the surface. 
‘ I had at first fancied,’ he says, * it would be 
possible to reduce all laws to simple geometri- 
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cal demonstrations, so that every man who 
could read and connect his ideas together would 
he able to decide for himself ; hut I became 
convinced almost immediately after that this 
idea was absurd.’ (Las Casas, Mem, part vi. 
263.) StiU, according to himself, he continued 
to cherish the scarcely less absurd idea that no 
other laws might be necessary than those in- 
serted in the code. The second volume of the 
work of Thibaudeau (/Swv le Considat et PJEJm- 
pire) is perhaps the most useful to consult for 
the history of these discussions. According 
to him, the secretary Locr4 did not in any 
degree improve the speeches of the First Consul 
in his report. Although the ideas of Napoleon 
himself are said to have entered largely into 
the composition of the code, it does not appear 
clearly in what important particulars this was 
the ease ; except in one singular instance, that 
of the law of divorce (book i. title 6), the 
liberty of which he is said to have greatly pro- 
moted. The Code Civil is composed of a great 
number of laws, dated from the ‘ 14 Ventose, 
anil* (March, 1803), to 24 Ventose, an 12 
(March, 1804), in winch latter month they were 
united in a single code ; and which was repub- 
lished under the empire in 1807. The * Code 
de Procedure Civile ’ was put in force on the 
1st of January 1807 ; the Code of Commerce 
dates from the same year; the * Code dTn- 
struction Criminelle ’ from November 1808 
the ‘ Code P4nal ’ from February 1810 ; which 
last is a revision of the ‘Code P4nal’ and 
‘ Code des Dalits et des Peines ’ of the Bevo- 
lution. But the ‘ Code Civil ’ is that to' which 
the term ‘ Code NapoUon’ is in common lan- 
guage particularly applied. It consists of three 
books ; the first * of persons,’ subdivided under 
eleven titles ; the second ‘ of goods (Mens), and 
the different modifications of property/ com- 
prising four titles ; the tMrd ‘ of the different 
manners in which property is aeq[uired,’ vtith 
twenty titles. These last are again subchvided 
into chapters and sections ; and the whole code 
consists of articles numbered in arithmetical 
order through the whole, in all 2281. The 
most important provisions of the code as to 
the civil state of persons are those relating to 
marriage and divorce. With regard to pro- 
perty, its fundamental law is that of equal suc- 
cession by heirs, the abolition of most distinc- 
tions between landed and movable property, 
and the restraint imposed by it on the testa- 
mentary power. In the general character of 
its system, the Code NapoMon merely consoli- 
dated the revolutionary laws already existing. 

xrarcela (Grr. vdpKt], numbness). One of the 
vegeto-alkaline bases, contained in opium, and 
discovered by Pelletier in 1832. Its medical 
virtues have not been ascertained. Its compo- 
sition is said to be O 28 Bao 0,2 N. [Opium.] 

iSTaxolssus (Qr. vdpKicro'os). In Botany, a 
genus of Endogens belonging to the natural 
order AmaryUidacetB, among which it is known 
by its flowers growing upon a scape, and having 
a cup at their mouth, the stamens opposite the 
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lepals being longer than the others. The species 
are very numerous ; and from their delicate 
shape, soft and various colour, and sweet scent, 
have long been favourite objects of cultivation, 
especially the Daffodils, Jonquils, and Tazettas. 
Some of the more hardy species grow wild in 
our woods and under our hedges ; but the finer 
sorts are natives of more southern latitudes. 
They are divided into several groups or sub- 
genera, of which the principal are: Ajax, the 
Daffodils; G-anymedes, the Bush Daffodils ; Eer- 
the Polyanthus Narcissi; and Queltia, 
the Mock Narcissi. 

Narcissus. In Mythology, the beautiful 
son of Kephisus and the nymph Liriope. 
The legends connected with his name are by 
no means consistent. According to one ver- 
sion, he was insensible to the feeling of love, 
and Echo, failing to win his affection, died of 
grief; as a punishment, Nemesis made him 
fall in love with his own image, reflected in 
water, and Narcissns in his turn pined away 
from unsatisfied longing. The stoiy of his meta- 
morphosis into the flower, so called, is given only 
in the version adopted by Ovid, and this ver- 
sion says that he Idlled himself, and that the 
flower sprang from Ms blood; while Pausanias, 
earnestly combating the proposition that Nar- 
cissus was so stupid as to be unable to dis- 
tin^sh a man from a man’s shadow or image, 
maintains that he looked at Ms image in a well 
to remind Mmself of a sister whom he had 
loved and who had died. He is sure, however, 
that the flower existed before Narcissus, because 
Persephone was gathering narcissi in the fields 
of Enna when she was stolen away by Hades. 
To so devout a believer in the supernatural, the 
proof was conclusive; hut these inconsistent 
versions show at the least that the idea of an 
actual metamorphosis was of comparatively 
late growth. 

iraxcogenine (a product of narcotiue). A 
basic substance resulting from the oxidation 
of narcotine. 

BTarcotics (Gr. vdpK-n). Medicines wMch 
produce drowsiness, sleep, and stupor. Some 
of them appear, in the first instance, to act as 
stimulants, quickening the pulse, and rousing 
the energy of the nervous system ; and, in very 
small doses, this is their most obvious operation. 
In larger doses these effects are followed by a 
tranquil state of mind, torpor, and even coma. 
Considerable skill and experience are required 
in the successful administration of these medi- 
cines, both as regards the cases in which they 
are to he prescribed, the doses in winch they 
are_ to be given, and the peculiarities of habit 
wMch often interfere with and modify their 
usual effects. They are to he distinguished 
from sedatives, which do not produce prelimi- 
nary excitement. Opium is a narcotic, henbane 
a sedative. [Anodyotis ; Hypkotics.] 

’Narcotine (Gt. vdpKT)). (C48Ha4 0 ,gN.) A 
crystallised substance, obtEiined by digesting 
^ium in ether. It was discovered in 1803 by 
Derosne,_and supposed to be the narcotic princi- 
ple of opium ; hut this has since been shown to 
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reside more exclusiyely in morphia, and nar- 
cotine is possessed ratlier of stimulant qualities, 
and is tlie cause, perhaps, of the excitement 
•which opium occasions ;the statements, however, 
as to its medicinal action are much at variance. 
iN’arcotine is almost insoluble in -water and in 
weak solutions of ammonia and potash. Alcohol 
and ether dissolve it, hut not very freely. It 
fuses at 268®, and concretes into a crystalline 
mass on cooling. 

iTard (Gr. v&pZos), The ITard of the ancients, 
or Spikenard as it is usually called, is now 
believed to have been the produce of a dwarf j 
Valerianaceous herb, found in ISTepal, and 
known to botanists as the Nardostachys Jata- 
mand. The roots are said to be very fragrant. 

XOrardoo (its native name). The NarsUia 
macropuB, or, as it is sometimes called, JST. 
salvatrix, the spores and spore-cases of which 
are pounded by the native Australians’ and 
made into bread or porridge. 

XOTarra-tion (Lat. narratio). In Rhetoric, 
the term usually applied to the second division 
of an oratorical discourse, in which the facts of 
the case are set forth from which the orator 
intends to draw his conclusions. 

ITartliex (Gr. ptlp67)^). The first section' or 
division in the Roman basilicas, allotted espe- 
cially to the monks and to women, and used 
for rogations, supplications, night-watches, and 
as a place for the dead during the performance 
of the funeral rites. The catechumens, the 
energumeni (or persons supposed to be pos- 
sessed by evil spirits) and the lapsi (or persons 
who had denied their faith dxtring times of 
persecution) were also restricted to this part 
of the building. The baptistery was distinct 
from the narthex, being reckoned among the 
Bxedres, or appurtenances of the basilica. 
(Hook’s Church Dictionary.) 

Najkthbx. The genua of Umbellifers from 
which the drug Asafoetida is obtained. 
[Asafgbtida.] 

IKTarwbal. The common name of the 
species of Cetacean which has a single long 
protruded tusk. [Monodon.] 

Sfasa.! (Lat. nasus, nose). A nasal pronun- 
ciation is given in some languages to particular 
letters, as in Prench to the letters n and m in 
certain positions. The only sound approach- 
ing to nasal in English is that of the donble 
consonant ng ; as in thing, ring, &e. 

XSTasalis. [Semnopithecus.] 

IKTascexit State. Chemists generally ap- 
ply this term to gaseous bodies at the moment 
of their evolution, as it were, from liquids or 
solids, and before they have assumed the 
aeriform state. There are numerous eases in 
which bodies, ha-ving no tendency to combine 
under ordinary circumstances, readily unite 
when presented to each other in their nascent 
states. Hydrogen and nitrogen gases, for in- 
stance, when mixed together, show no disposi- 
tion to combine; but when certain organic 
bodies containing those elements are heated, 
they are evolved in their nascent states, and 
combine so as to form ammonia ; it is in this 
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•way that ammonia is abundantly produced 
during the destractive distillation of many 
kinds of animal matter, and of pit coal. 
Hydrogen gas has no action, under ordinary 
circumstances, on sulphur or on arsenic ; but 
when sulphide of iron or arsenide of zinc are 
acted on by dilute sulphuric acid, the hydrogen, 
at the moment of its evolution, combines with 
the sulphur and arsenic to form sulphuretted 
and arsenuretted hydrogen. The destructive 
distillation of organic substances in general 
famishes abundant and important instances of 
these nascent combinations. 

XTasturtlum (Lat.), The sdentifLc name 
of a genus of Cruciferous plants of weedy 
character, some of them foxmd in this coimtry, 
the most important being the Water-cress, 
officinale. It is also a popular or garden name 
for the TropcBolum oy Indian Cress, doubtless 
from some fancied resemblance in its properties 
to -those of the true Nasturtium. 

xrasua (Lat. nasus, a nose). A genus of 
Plantigrade Mammalia, so caRed from the 
remarkable elongation and upward curve of the 
nose. The species of this genus, JV. rufa, or 
red coati, and N. fusca, or brown coati, are 
both, natives of South America. They climb 
trees in pxirsuit of birds, and to rob their nests ; 
they burrow for shelter at the foot of large 
trees, and often undermine them to such an 
extent that they are liable to be overturned 
even by a slight -wind. 

xrasuta (Lat. nasus). A term in Zoo- 
logy, signifying the prolongation of the mixz- 
zle into the form of a nose, as in the Pera- 
meles nasuta, PUuronectes nasutus, Trumlis 
nasuius; or the developement of the integu- 
ment of the face above tbe muzzle, forming a 
true uose, as in the proboscis monkey, JSimia 
nasuta. Hliger called a family of Multxm- 
gulate quadrupeds with the nose prolonged 
beyond the jaws, and movable, as in the 
tapir, Nasuta. 

M'atatores (Lat. from nato, I smm). 
Swimming birds. The name of the order of 
birds including those in which the toes are 
united by a membrane, whence the order is 
also termed Palmipedes, The legs are placed 
behind the eq-oilibrium, and the body is covered 
■with, a tbick coat of down beneath the feathers. 
[Ansbues ; Anated.®.] 

XTatatory. In Zoology, a term used to 
denote that a Jocomotive exfremity, or other 
part, is provided with a^ membrane, or -with 
close-set hairs, by which it is adapted for dis- 
placing water. 

Xifation (Lat. natio, from nascor, to be 
bom). A collective appellation for a people 
inhabiting a certain extent of territory under 
the same government. The word is also used 
in some universities, by way of distinguishing 
students of different districts or countries, as 
the case may he. This latter meaning is 
borrowed from the custom of the university of 
Paris previous to the institution of faculties, 
when those who resorted to it from different 
co-untries lived under the same institutions 
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and masters; a cow/mn couniry^ however, 
"being the only bond of union, 
saratlons, Xiaw of. [Xa.w.] 

SfiTatlonal Debt, In Finance. Under the 
names of "benevolences and loans, the English 
sovereigns had for centuries increased, when- 
ever necessity pressed them, such resources as 
conld be derived from their estates, from their 
feudal rights, and from parliamentary taxation. 
It is hardly needful to say that these debts 
were rarely repaid, and that parliamentary 
supervision over such parts of ihe revenue as 
were applied to the public service was, ex- 
cept in rare cases, unpractised and unknovm. 
When these methods of raising funds were 
declared illegal, monarchs sometimes resorted 
to violence, as Charles I. and Charles II. 
did in the seizure of the merchants* and 
goldsmiths’ deposits; sometimes they bor- 
rowed on there personal security, as Charles 
I. borrowed from the colleges of Oxford and 
Cambridge, from the Cavaliers, and the loyal 
corporations ; sometimes they sold their pos- 
sessions, as Charles II. sold Dunkirk; some- 
times they even submitted to be the an- 
nuitants of foreign sovereigns, as the same 
monarch was of Louis XW . A parliament- 
ary guarantee was out of the q[uestion, for 
the effective existence of such a security im- 
plied the collateral necessity of parliamentary 
superintendence and control, and a far greater 
political independence than the house of Stuart 
could have endured, or indeed ever suffered. 
Had the course of events which led to the 
Bevolution taken a different turn, James 11. 
who was an economical and thrifty sove- 
reign, might perhaps have so husbanded his 
ample revenue as to have rendered him- 
self at once independent of his parhamen’ 
and of Louis. But the Bevolution threw the 
crown entirely into the hands of the House o' 
Commons, and made the monarch, by virtue o: 
its fundamental principles, wholly dependeni 
upon the people for his supplies. Public debts 
had been created by the Dutch long before tin 
era of the Bevolution, and there cannot be a 
doubt that if an effectual guarantee had been 
possible, securities analogous to those created 
at the Bevolution would have been negotiated 
during the Spanish and civil wars, and even 
during the time in which the nation was "bent 
on recovering the Palatinate. 

It is true that at the Bevolution the new 
settlement was in great danger, hut it may be 
doubted whether the danger was really under- 
stood. At the present time, when the worthless- 
ness of most of the persons who joined the 
standard of William is known, it is quite possi- 
ble to be vtise after the event ; but it is not 
likely that the puhHc were alive to the perfidy 
of the men who, surrounding the throne of 
William, made ardent professions of loyalty, 
and all the while corresponded vrith the 
court at St. G-ermains. The intrigues of Louis 
XIV. and the defence of the Netherlands were 
the occasions by which the new parliamentary 
system was enabled to assert its authority 
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over the revenue, to give the most satisfactory 
pledge of its power, by inducing subscriptions 
on part of the mercantile public for the 
relief of government necessities, and to prove 
itself, in great degree at least, the eapressed 
voice of the people at large. It is impossible 
to conceive the existence of a national debt, 
except on the hypothesis of parliamentary 
independence, because, unless the nation be 
personally pledged to the obligation, the 
security is worthless. 

In order of time, the oldest part of the 
national debt is the composition made to the 
bankers for the seizure of their deposits, i. e. 
1,328,626?., in the Exchequer on the 6th of 
January, 1672. To still the panic which ensued 
upon tMs robbery, the king promised to pay 
interest at the rate of six per cent, on the sum 
appropriated; but, as mightbe expected, he broke 
Ms word, paid no interest, took no steps to 
liquidate the obligation, and the bankers nearly 
thirty years afterwards were obliged to accept a 
composition, by wMch interest at the rate of 
three per cent, was secured on the debt, with the 
option of redemption on repayment of half the 
piincipaL The actual delbt was thus reduced 
to 664,263?., and nearly the whole was absorbed 
in the subscription of the South Sea Company’s 
stock in 1720, thus forming the earliest part of 
the national debt, being that only wMch was in- 
creased before the Bevolution. 

It has been observed above [Funds, Public], 
that originally the word fund was applied to 
the source from wMch the means for paying 
interest and (where the debt was terminable) 
the principal were to be derived, and that much 
of the public debt, when interpreted according 
to the amoxmt originally contributed to the 
exigencies of government, is fictitious. [Fund, 
Sinking.] 

During the greater part of the eighteenth 
century, loans were negotiated in a number of 
stocks. For instance, the subscriber of 100?. 
received a certain amount in consolidated an- 
ntdties at three per cent., a certain amount in a 
four or five per cent, stock, and a terminable 
annuity. Hence the cceation of that which was 
called long annuities', the extinction of which 
has been a considerable relief to the revenue 
of late years. But it has been found that the 
terms on wMch long annuities have been grant- 
ed have been exceedingly disadvantageous to 
the borrowers, the worth of the annuity having 
been generally far in excess of the money ad- 
vanced. This was still more notably the case 
in government life annuities ; in regulating 
which, the government habitually granted an 
annuity worth fourteen years’ purchase when 
the actual value of the life was not more than 
ten years’ purchase. 

The bank of England has always negotiated 
the government loans, and received a fixed 
sum for the same. Originally the interest on 
the several funds was paid at the Exchequer. 
But part of the South Sea scheme was the 
consolidation of all the funds, with a view to 
their being managed by the company, who were 



NATIONAL DEBT 


to make tkemselves responsible for the interest. 
GrradnaUy the •whole management of the debt, 
the payment of interest, the circulation of Ex- 
chequer bills, and all the other offices connected 
■with the financial acts of the goyernment, have 
been conferred on the Bank, which receives a 
stated annual sum in compensation, -with the 
use of the Exchequer balances remaining in 
their hands. This payment is 300/. per million 
on 600 millions, and 150/. per million on 
all above 600 millions. Thus, in 1863 the 
Bank received 180,000/. for the first-named 
portion, and 20,224/. for the management of 
134,827,423/. The payment of interest on the 
government annuities forms another item in 
the expense of management, this payment being 
provided for at the National Debt Office. 

The public debt is divided into that con- 
tracted for G-reat Britain and Ireland ; each of 
these heads is further subdivided into perma- 
nent funded debts and terminable annuities, and 
again into the various stocks, created either by 
original loan, consolidation, or reduction, with 
charges of interest on each portion. This state 
of the debt on March 31, 1863, is given in 
Table I. with the purpose of exhibiting the form 
in which the debt and charges are presented 
to parliament in the annual volume of miscel- 
laneous statistics. 

The debt has grown during periods occupied 
by foreign wars. This gradual growth is 
shown in Table II. with the diminutions which 
have been effiected in its amount during times 
of peace. The redemption amounts to less 
than ten per cent, u]^on the capital created. 
Eor the expedients wmch have been from time 
to time adopted, for the pui^ose of liquidating 
puhlie obligations either in whole or part, see 
Bund, Sesking. 

It is notpossible to separate from the ordinary 
consequences of taxation in general the effects of 
BO large an annual deduction from the profits of 
the nation, in order to meet the interest to be 
paid on those public debts which have been 
created upon the guarantee of national honour. 
These profits are at present mulcted to the 
extent of twenty-six millions a yearj and if 
it were possible to free industry from so vast 
an incumbrance, and to permit the accumulation 
and productive employment of so large an 
amount of a nation’s annual earnings, it would 
seem that industrial efforts would be recom- 
pensed by a far larger share of prosperity than 
they can attain under the pressure of such 
enormous annual obligations. Bnt_ though 
taxation diminishes the quantity of enjoyments 
possessed by the contributor, it does not follow 
that it cripples the coILeetive energy of a nation. 
It may, and often does happen, 'that taxes paid 
to government are deductions from unnecessary 
expenditure, and that the proceeds of these 
taxes are devoted towards the maintenance of 
labour, and even of productive labour. If in- 
deed a war expenditure is rendered necessary 
in order to support the independence or poli- 
tical existence of a nation, however much the 
charges may press upon individuals, its effect 
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on a comm-onity is rather to displace a portion 
of profit, which may have been spent as well as 
saved, from particular persons, in order to in- 
vest it in permanent advantage to the nation 
at large. G-overnment eapenditure, even for 
war, is not necessarily a public loss, however 
just it may be that war should not be under- 
taken except under the pressure of overwhelm- 
ing necessity, and should be, as far as its 
burdens and charges are concerned, so distri- 
buted as to affect as evenly as possible all 
classes alike. The pressure of the interest on 
the public debt is to be considered, therefore, 
mudi more as affecting the power of expendi- 
ture possessed by individuals, than as really 
affecting national resources. [Taxation.] 

Unlike almost all other nations, the English 
people has consistently recognised the sanctity 
of its public obligations ; and if repudiation has 
ever been recommended, it has been by obscure 
persons, who have been met by indignation or 
contempt. Sometimes indeed it has been argued 
that the act of a generation by which it pledges 
posterity to the hquidation of debts incurred 
in the interest of a bygone policy, or a tempo- 
rary advantage, is not and should not be bind- 
ing on posterity. But such reasoning ignores the 
greatness of the inheritance which has been 
received from our ancestors, and is of the same 
nature as the morality which would accept the 
estate of another, and dispute the debts which 
have been contracted for the purpose of de- 
fending, improving, and securing the estate. 
Even if the political action of our forefathers 
was not vrise (and much if not by far the greatest 
part of the national debt was contracted for 
unreal or illusory objects), supposed value was 
taken by the act,- and real value received for the 
obligation. So if an heir received an inherit- 
ance from his ancestor, and on taking possession 
discovered that large debts were due from the 
estate, for instance, in consequence of extrava- 
gant expenditure on an election, no one would 
admit the plea that the fu’tility of the purpose 
for which the liabilities were incurred, or the 
folly of the ancestor, entitled the heir to dis- 
pute or deny the debt, if the debt were bond 
fide, and for value legally received. It is just 
indeed that those who have received the largest 
share of the inheritance, ox have derived the 
greatest advantage from the outlay, should be 
liable to the largest portion of the obligation. 

In the debates which took place at the con- 
clusion of the Continental war, many persons 
advocated the resumption of ^cash payments, in 
a depreciated currency, suggesting for instance 
that the sovereign should contain fifteen shil- 
lings’ worth of gold only, and urging that as 
gold had stood for several years at a premium 
equivalent to such a depreciation, and as large 
part of the public debt had been created in 
paper having a forced circulation, it was just 
that the payment of the interest on the debt 
should be made, at the actually low, and not at 
the nominally high rate in wMch the securities 
were originally funded. The plan failed, and 
most righteously. Only one part of the state- 
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ment was true, and all the reasoning: liras .he present yalne of a long annuity by an 
fallaeions. It was true that a large, but cer- indiTidual renders it next to impossible that 
tainly not the largest, part of the existing debt such securities should be circulated widely 
had been created in a depreciated paper. But among the general public. But there is a 
the terms on which the loan was made implied, class of institutions peculiarly fitted for the 
according to parliamentary guarantee, a re- negotiation of such securities, namely insur- 
Bumption of cash payments within a year after ance and finance companies, who, it may be 
peace was declared ; and it is matter of his- supposed, on certain advantages being offered, 
tory that steps were not taken to redeem this might be induced to make considerable invest- 
pleage till three years after the occurrence of ments in long annuities, and be able to recoup 
peace, and even then that very gradual justice themselves by the creation of a reserve cor- 
was done to the fund-holder. Again, during responding to the annual depreciation of the 
the whole time that the paper was depreciated, principal sum. At present only about 17f 
the holders of all stocks created before the war, inilHons of public debt is ia the course of 
and before the Bank paper was at a discount, liquidation by these means, 
were paid in a medium which reduced the actu- Public securities present certain advantages 
ally jScdvable dividend by the full amount of to investors, and are protected by certain pri- 
the depreciation, and so had inflicted a eon- vileges. No duty is levied on purchase and 
siderable wrong on the public creditor. In sale ; brokers are obliged to transact business 
short, the scheme, amounting to a repudia- for their clients in public stocks at certain fixed 
tion of a fourth of the national debt, was as rates ; and till lately personal property in the 
sophistical as it was dishonest, and would have hands of trustees, which they were not expressly 
been assuredly suiddal. authorised by the instrument of trust to invest 

Beal reductions have been made in the otherwise, was compulsorily invested in consols, 
amount of the debt by diminutions in the rate Besides, consols may he, and constantly are, 
of interest. By far the largest portion of the pledged in order to procure bankers’ advances, 
debt consists of permanent annuities, analogous and so to a great extent fulfil the function 
in their nature to a perpetual mortgage, iu of deposit accounts. But it may be doubted 
which the mortgagee foregoes his right of de- whether these securities are ever likely to be 
manding payment, but the mortgagor relains at par again. So many new, advantageous, 
the privilege of extinguishing his obligation and apparently safe objects for the investment 
by repayment. Hence when price of the of capital have been and are discovered, and 
security exceeds its nominal value, it becomes the principle of limited liability is being applied 
possible to create a new debt for the purpose so extensively to commercial xmdertaltings, and 
of extinguishing the old, the new debt being is absorbing ‘savings on so large a scale, that 
n^otiated at a lower rate of interest. Atdiffe- the attractions of these investments come 
rent periods, advantage has been taken of the powerfully into competition with the feeling 
high value of public securities to perform this and desire of security which led to the selec- 
operation. This was first done on a large tion of consols. The fact is significant, be- 
scale, after several previously ineffectual at- cause if consols remain permanently below 
tempts, in 1749, and the fund created formed par, the prospect of reducing the incidence 
the basis of the consolidated annuities, of of the debt by conversion into stock of a 
which more than half the public debt consists, lower denomination is finally shut off, and 
Of late years a 2^ per cent, stock has been the only means by which the amount can be 
formed, ^ lessened will be by the continual excess of 

The actual burden of ^ the puhlic debt and income over ezpenditure, or by the adoption on 
the virtual reduction of its incidence are rela- a large scale of a system of long annuities, by 
tive to the annual income of the nation. Obli- which the extinction at some future time of a 
gations once exceedingly onerous are now large portion of debt will be effected at a small 
comparatively easy, because the wealth and increase of annual payment for a period, 
profits of the nation have so largely increased. The liability of each person, in the popu- 
At the peace of 1815, the charge of the debt lation of the several European states, towards 
absorbed the greater portion of the annual the public debt, is greatest iu Great Britain 
revenue ; at the present time, although re- and Ireland, and least in Switzerland ; in the 
duced in amount by little more than six former amounting to 27?. 15s., in the latter to 
millions, it does not form much more than a Is. Zd. The Netherlands come after England, 
thM of the expenditure, the larger revenue and next Prance. The French debt is on this 
being derived with less dijEdculty and far calculation less than half the English pro- 
less personal sacrifice than during the years portion. On the other hand, the burden of 
which followed on the cessation of the great interest is higher proportionately in Prance 
European war. than in Great Britain ; for though the English 

It would seem that the best means by which debt is so large, it must not be forgotten 
debt can be cancelled, is by the creation of that its magnitude is due to the fact, that, 
long mnuities. There is very little differ- unlike almost any other, this country Jias never 
euce in market value between an annuity (with the exception of part of the banker’s 
of 100 years and a perpetual payment, al- debt, already noticed) repicdiated any of its 
though of course the difficulty of estimating obligations, 
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Table I. Amount of each Descriptxon' of the Peemajnent Public Eunbed Debt, and of tM 
TEBMiisrABiiE ANNiriTrES, in Gkbat BEETArsT and Ieelanb respeoUvely^ and of the 
Disbunbed Debt of the TJbited Kjngbom, vnth the Amount of Annual Inteeest eatable 
ON EACH KiNB OE Debt, on March 31, 1863, and the Amount 'Bjju for the Management 
of the Peemanent Debt in the same Year. 


Description of Debt 

Bate of 
Interest 

Amount of Debt 

Annual Interest 

Geeat Beitain. 




Permanent Punded Debt ; — 

Per cent. 

1863 

£ 

1868 

£ 

Ne-w Annuities . . ^ . 

H 

2,949,667 

73,741 

Consolidated Annuities J . 

3 

400,237,361 

12,007,120 

Reduced Annuities 

3 

114,198,664 

3,425,956 

New Annuities 

3 

213,130,895 

6,393,296 

Bank Debt ....... 

3 

11,015,100 

330,453 

New Annuities 

H 

240,746 

8,426 

Ditto . 

6 

430,603 

21,530 

Excbequer Bonds 

2| 

418,300 

11,503 



742,621,226 

22,272,025 

Estimated Ca^tal 

of Debt. 



Terminable Annuities : — 




Annuities for life 

, 

10,099,660 

1,017,668 

Annuities for terms of years 


639,979 

76,200 

Annuities 4 Geo. IV. c. 22 earpiring April 6, 1 867 

t 

2,168,719 

585,740 

Red Sea Telegraph Company’s Annuity, ex- 




piring August 4, 1908 ' . . . 

. 

818,199 

36,000 

Red Sea Telegraph Company’s Annuity, ex- 




piring April 6, 1885 

. 

84,794 

12,127 

Tontine and Excheq[uer Life Annuities 




(English) 


68,696 

18,341 

Tontine and Exchequer Life Annuities 




(Irish) 


3,862,105 

253,185 



17,742,061 

1,999,261 

Total Permanent Debt and Terminable An- 




nuities in Great Britain .... 

• 

760,363,277 

24,271,286 

Ibblanb. 




Permanent Bunded Debt : — 




New Annuities 


3,080 

77 

Consolidated Annuities .... 

3 

6,835,655 

175,066 

Reduced Annuities 

3 

137,316 

4,199 

New Annuities 

3 

32,076,788 

962,303 

Bank Debt ....... 

H 

2,630,769 

85,500 

New Annuities 

6 

2,000 

100 



40,686,608 

1,227,245 

Tontine Annuities payable in Ireland . 


15,132 

4,046 

Total Permanent Debt and Terminable 




Annuities in Ireland .... 


40,700,640 

1,231,291 

Dniteb Kinobom. 




Total of Permanent Punded Debt 


783,306,734 

23,499,260 

Terminable Annuities . 

, 

17,767,183 

2,003,307 

TTnfunded Debt, Exche<iuer Bills . 

. 

12,896,400 

369,876 

Exchequer Bonds 

* 

6,000,000 

128,750 



817,559,097 

26,996,193 

Cost of Managemeait. 


£ 

To Bank of England, at 300^. per million 

. . . 180,000 

„ 150^. „ - 


. 20,224 

Expense of National Debt Office 

. 


14,983 

Total . 


. 216,207 
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Table II. Amomt of the Brindjpal and Annual Charge of the Fublio Debt at diferent Fmods 
since the MevoluUon. 



Principal, Punded 
and Unfunded 

Interest and 
Management 

Debt at the Eevolntion, in 1689 . . . . 

Excess of debt contracted during the reign of William III. 
above debt paid off . 

£ 

664,263 

15,730,439 

£ 

39,855 

a, 271, 087 

Debt at the accession of Queen Anne, in 1702 . . 

Debt contracted during Queen Anne’s reign 

16,894,702 

37,750,661 

1,310,942 

2,040,416 

Debt at the accession of George I., in 1714 

Debt paid off during reign of George I. above debt con- 
tracted 

54,145,363 

2,053,126 

3,861,358 

1,133,807 

Debt at the accession of George IL, in 1727 

Debt contracted firom the accession of George II. till the 
peace of Paris in 1763, three years after the accession 
of George III. 

52,092,238 

86,773,192 

2,217,551 

2,634,500 

Debt in 1763 

Paid during peace, from 1763 to 1775 

138,865,430 

10,281,795 

4,852,051 

380,480 

Debt at the conurrsneement of the American war, in 1775 . 
Debt contracted daring the American war . . . 

128,683,635 

121,267,993 

4,471,671 

4,980,201 

Debt at the conclusion of the American war, in 1784 

Paid during peace, from 1784 to 1793 

249,861,628 

10,601,380 

9,451,772 

243,277 

Debt at the commencement of the French war, in 1792 . 

Debt contracted during the French war .... 

239,360,148 

601,600,343 

9,208,495 

22,829,679 

Total funded and unfunded debt on February 1, 1817, 
when the English and Irish Exchequers were consolidated 
Debt canceEed jBcom February 1, 1817, to January 5, 1854 

840,850,491 

85,638,790 

32,038,174 

4,163,615 

Debt created by Eussian war, 1855-9 . . # . 

755,311,701 

68,623,199 

27,874,669 

652,824 

Cancelled to 1863 . . . . . . ■ . 

823,934,900 

6,396,583 

28,627,483 

2,296,692 

Debt and charge, Harch 31, 1863 

817,539,317 

26,231,791 


See, for the earlier portion, Grellier’s History 
of the National Debt ; and for the later, Porter’s 
Progress of the Nation. 

XiTatlonal Defence. The defence of a 
state or a nation against invasion. The short 
distance of one shores from those of France 
rendering ns peculiarly liable to invasion in 
case of hostilities with that country, the best 
method of national defence for England has 
been the theme of much contention. Forts, 
iron-clad ships, larger armies, have been advo- 
cated. Within the last few years, large sums 
of money have been spent on ^e national 
defences. Our dockyards are being strongly 
fortified; iron-clad ships have been built for 
the defence of our coasts ; and large bodies of 
volunteers have been trained, who could be 
rapidly jnassed at one spot, by means of our 
railways, in the event of a threatened invasion. 
But it must not be forgotten that all history 
shows that irregular troops can never success- 
fully oppose re^arly disciplined soldiers ; and 
too great a reduction of the standing army 
should on no aeeoimt be attempted, while all 
the powers abroad are so fully armed. To 


build fortifications without soldiers to hold 
them, to mount guns without gimners to man 
them, is useless. 

Watlve iLmalgram. A native alloy of 
guicksilver and silver. It occasionally forms 
perfect crystals,' and is found at Almaden in 
Spain, Eosenau in Hungary, Moschellandaberg 
m Deux Fonts, Chili, &c. ; cHefly, it is said, 
at the intersection of veins of mercury and 
silver. 

Nativity. In Astrology, a term synonym- 
ous with Horoscope. 

^ xratrix (Lat. a watersnahe). The sub- 
genus of the Linnaean Colvbri^ of which our 
common harmless snake, Colvler Natrix, Linn., 
is the type. 

^ Watrolite. Prismatic Zeolite. A hydrated 
silicate of alumina and soda, which occurs in 
slender or acicular crystals, and in small mam- 
millary fibrous masses of a white, yellowish, 
or greyish colour, 

nratron. Natim carbonate of soda has 
long been known under this name, and hence 
the term natrium, applied to sodium by the 
German chemists, which has led to the adop- 
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.tion o£ tlie symTbol Na for that metal. It is 
found in sandy soils of various countries, 
but more especially in Egypt, -where it -was 
anciently employed in the art of embalming. 
[Mummy.] It occurs also in Africa, near 
Pezzan, under the name of trona, at Mara- 
caibo in South America, and in large quanti- 
ties in the plain of Eebreczin in Hungary, 
and elsewhere. 

Natural. In Music, a character marked 
thus H . Its ofidee is to contradict the flats or 
sharps placed at the beginning of a stave or 
elsewhere, and by its use the note to which it 
is prefixed returns to the natural scale of the 
white keys. 

Natural History. The history and de- 
scription of the natural products of the earth, ' 
whether minerals, vegetables, or animals, to- 
gether with a scientific developement of their 
causes and effects. The several branches of 
this subject are treated imder their respective 
heads. 

Natural Orders of Plants. In Botany, 
the groups of genera which are supposed to bear 
a greater resemblance to each other than to any- 
tMng else. They may he said to be coevtil -with 
our knowledge of plants ; for the old ideas of 
passes, trees, herbs, corn, and fruit trees, ra- 
dicate a perception of the existence of some 
such groups. When systematical botany first 
assumed the appearance of a science, we find 
the IJmbelliferons, Leguminous, Liliaceous, 
Labiate, and Composite orders, more or less 
distinctly defined. It is, however, chiefly to the 
labours of botanists posterior to the days of 
Linnaeus, especially to Jussieu and his followers, 
that we owe the present improved limitation of 
natural orders. The most complete account 
of them in English is in Lindley’s Vegetable 
Kingdom, in which 303 natural orders are de- 
fined. [Botany.] 

Natural Pbilosopby or Pbyslcs. The 

science which treats of the properties of natural 
bodies, and tbe action of tiieir masses on each 
oilier. [Physics.] 

Naturalisation. In Law, the process by 
which an alien is placed in the same dviL 
condition as if he had been born under 
the dominion of the state. In England, this 
could formerly take place only by Act of 
Parliament, but by stat. 7 & 8 Viet. c. 66 an 
alien may obtain a certificate from one of 
the principal secretaries of state, conferring 
on him all the rights and capacities of a 
natural-bom British subject, except those of 
sitting in parliament and being a member of 
the priTy cotmdiL [Aijbn.] 

Nature Prlntlugr. The ajrt of reproducing 
and printing on paper botanical specimens of 
flowers, leaves, or of whole plants, so truth- 
fully that the microscope may d-etert in the 
print peculiarities too min-ute.-fco admit of imi- 
tation by any effort^ on tbe part of the engraver. 
The art was first practised by M. Auer, super- 
intendent of the Imperial ; printing ojBfice in 
Vienna, and was introduced into this eountiy 
by the late Mr, Henry Bradbury. . 
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The subject to be printed is first thorovgUg 
dried by placing it between thick blotting paper, 
and pressing it in a screw press, frequently 
changing the paper, and repeating the process 
until all moisture is extracted; in some instances 
the services of the sun, or even of artificial beat, 
are additionally called into requisition. When 
it is thoroughly dried (and this fact may be as- 
certained by its brittleness), it is ready for ma- 
nipulation. The ;plant may be said to engrave 
its o-wn plate in this wise: a thick piece of pure 
soft sheet lead, rather larger than the paper 
on which the subject is ultimately to be printed, 
must be planed as bright and even as a look- 
ing glass. It may be here mentioned, that 
JMr. Bradbury found this his only difficulty — 
and his efforts were for a time completely 
paralysed ; for although the process was per- 
fect in other respects, the plates were ribbed, 
as it is termed, and, when printed, gave im- 
pressions of a large number of latitudinal lines 
not intended to be in the subject, in tbis 
exigency he applied to Mr. James Wood, who, 
by an adaptation of the knife so as to polish 
and cut at the same time so soft a substance 
as lead, constructed a machine by which tons 
of plates have been since satisfactorily planed. 
Upon the bright prepared lead plate the sub- 
ject is laid in the position required, and is then 
passed between powerful rollers of polished 
steel, until the plant is embedded in the 
lead, and a fac-simile matrix is the result. 
Great care and patience now become requi- 
site, the subject having to be disinterred with- 
out injury to the lead plate; this is done 
decemeal, and the blow-^ipe is found to 
•e of great use in burning the particles 
which cannot easily be got out otherwise ; and, 
as some of the more delicate portions of the 
lead plates would become fused, and conse- 
quently useless, just sufficient flame only is 
applied to consume the dried fibres. One or 
two impressions can now be obtained from the 
lead plate by the copper-plate press, but of 
course the softness of the lead renders another 
process necessary for securing large quantities 
of impressions. The back and edges of the 
lead plate are therefore covered with a varnish, 
the ffice only being left exposed; it is then 
suspended in an electrotype depositing trough, 
and a deposit of cop;per thrown on it, and al- 
lowed to remain until the copper has grown 
to an eighth of an inch in thickness ; the lead 
plate and copper impression are then separated, 
the copper relief plate in its turn undergoes 
the varnishing of the hack and edges, to pre- 
vent the adhesion of superfluous copper, the 
face being well black-leaded -with the purest 
plumbago (to prevent the two copper plates 
from incorporating) ; the relief plate then un- 
dergoes the same operation that the lead plate 
underwent, the result being another deposit the 
reverse of the first. These in their turn have 
to be separated, and tbe dimax is arrived at, 
viz. the production of an engraved copper plate 
ready for the prmter, who inks the plate in 
such a manner as to represent nature as nearly 
T T 
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as may be, the leaves being green, and the have a chambered shell with simple septa, 
stems and roots brown ; he then ptdls his im- perforated in the centre, concave towards 
preasion upon nnusnally soft pa^er at an iron the outlet of the shell, the last chamber being 
copper-plate press, the paper sinking to the full the largest, and containing the body of the 
depth OT the plate, and an embossed printed animal. 

picture is the result. (Wood’s Ty;pograpMcal Naval Arebiteoture. The science of 
AdwirUssf^) The Fenis of Great Britain, and designing the forms for vessels, in order that 
Irdand^ with Text hy Undley and one may properly fulfil the purposes for 

of the most beautiful specimens of this kind of which they are severally intended, is distinct 
printing. 'rom shipbuilding, which is the application in 

Naucaii In Botany, a seed in which the ' practice of the theoretical designs of the naval 
scar of the bilum oec\ipies one third part of the architect. 

external surface, as in the horse chestnut. When a ship is to he built, her form is pro- 

Nauerary (Grr. mvKpapia). Before the jected in three different planes perpendicular 
time of Solon the naucraries were political bo each other. 

divisions of the A j-ihftuia.n people answering to Ist. The s^er draught, which is the side- 
the Demi of the constitution of Cleisthenes. mew, or projection on the plane of the keel. 
Up to this time they had no connection with On this are laid off the len^, the heights of 
the navy, the jiame probably being derived all the parts from the keel, the position and rake 
from yo^€iv, 6o and sX^poy, a lot, with of the stem and stern post, the principal frames 

the simple -rnMni-np r of householder. After- or timbers of the sides, the ports, decks, chan- 
wards, each naucrary was made answerable nels, place of the greatest breadth or midship 
for prewiding a ship of war, and this duty frame, stations of the masts, &c. 
was nltima^y developed into the Trierarchy. ^ The frames before the midship frame, are 
£LrroBGT.3 distinguished by letters ; abaft it, by numbers. 

Nsitilaiii (Lat. from Or. pavXos, jpassage- The midship frame is not exactly in the 
vnomy). In the usage of the ancient Greeks middle of the length, but rather before it. 
and Eoraans, a piece of money put into the 2nd. The body plan, or end view. This 
mouths of deceased persons to enable them to shows the contour of the sides of the ship at 
pay Charon for ferrying them over the Styx. certain points of her length ; and since the 
tf Aumasslxia (Gr. a sea-Jighi), Among two sides are exactly alike, the left half repre- 
the Eomans, a representation of a naval en- sents the vertical sections in the after part of the 
gagement, which took place most usually in body, and the right half those in the fore part, 
theatoffe (called also nanmachise) made for the The base of the projection is the midship, or 
purpose. These exhibitions were originally largest section, called also the within 

instituted for purposes of naval discipline ; hut, which the other sections are delineated. On this 
in ^t^eeess of time, only malefaetora or cap- are exhibited also the beams of the decks, 
tiivfis whose lives h^ b^n forfeited acted in Srd. The horizontal or floor plane, called 
them. They appear to have been conducted on also the half-breadth, ylan. The base of this 
a scale of such magnificence as almost tc is the section made by the horizontal surface of 
exceed belief. Within the places set apart foi the water and the outside surface of the ship, 
them whole fleets went through their evolutions, and is callerl the U 2 }^er water line, or load water 
In the sea-fight on the lake IFucinus, given If the ship now be supposed to he lightened 
by Claudius, there are said to have been no uniformly, she will exhibit another water-line, 
fewer than 19,000 combatants. Julius Caesar and thus any number of like paraEel sections at 
appears to have first given a naumaehia on an eq^ual distances down to the keel. ; 
extensive scale ; his example was followed by These three sections correspond to each other 
many of his successors on the imperial throne upon the same scale ; and any point in one is 
and at last they were frequently exhibited a immediately referable to the other two pro- 
the expense of private individuals, as a mean? jections. 

of increasing their popularity. The seats for The sheer draught plan shows length and 
the convenience of spectators were arranged in height, the body plan breadth and height, the 
a manner somewhat similar to those in the half-breadth plan breadth and length. Thus 
amphitheatres. [AMyBTXKBA,TiiB.] the three dimensions are given each on two 

Na.amannlte, A native selenide of silver plans for every point of the outer frame of the 
found at Tilkerode in the Harz ; and named ship. 

after Haumann, the Saxon mineralogist. The water-lines, or lines parallel to the 

Nausea (Gr. vawfia, guahnishness, from surface of the water, appear on the sheer 
yavs, a ship), A sensation of sickness, similar draught as straight lines parallel to the keel 
to that produced by the motion of a ship at or the upper water-lines ; in the body plan as 
ftea. An inclination to vomit. straight lines at right angles to the keel : and 

NautiUdse. The family of Cephalopods on the half-hreadth plan as curved lines, 
with siphoniferous shells, of which the The lines representing the timbers, or ex- 

is tbie ^ terior of the cross sections of the ship, appear 

Naul^ua (Gr. mvrtKos, hterally a sea- as curves in the body plan, and as straight 
name of a* genus of Tetra- lines at right angles to the keel in the other 
b3a»ehM« Cephalopods, including those which two plans. 
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The several parts are draw from these 
plans in their fall size on the floor of the 
mould loft, and \rorked by the practical ship- 
bnilder from the moalds or models so taken. 
A sketch of some of the operations by which 
the aetnal ship is produced from the designs 
of a naval architect will be given under Ship- 
building. 

The forms of ships vary according to 
the object for which the vessel is built, and 
according to the ideas of the architects; for 
although great steps have been made in this 
science, it must be confessed that in many 
points it is still empirical. Eesults occur 
which the designers did not anticipate, and 
the most successful vessels are not always 
those which by theoiy should attain the palm. 
Formerly the vessels of the royal navy, copied 
from French prizes, were our best models, 
but in recent years the merchant service has 
equalled if not surpassed the navy in improve- 
ments, great as has been the advance made by 
l5ie latter. The large clippers built for the 
Australian trade and the maguiflcent steamers 
for ocean navigation have opened a new era 
in ship construction. The principal improve- 
ments have heen in the direction of giving 
increased length, sharper prows, rounder bot- 
toms, and therefore lower centres of gravity. 

Numerous experiments have been made to 
ascertain the best forms for ships. The results 
may be shortly summed up as follows : — 

1. The resistance of the water against the 
heads of ships varies as the areas of midship 
sections immersed and as the weights. 

2. The centre of lateral resistance is at the 
middle point of the keel when the ship floats 
level and is at rest. As speed increases, the 
centre of lateral resistance moves towards 
the bow. 

3. Stability is increased by increased width 
and by increased length in an arithmetic 
ratio. The maximum as regards depth is at- 
tained wheu the depth immersed is one-fifth 
the beam. 

4. Sharper bows ^ve greater speed than 
bluff bows, and a gently curved line than a 
straight line. The resistance is also diminished 
by the sides of the bow being bevelled from 
the water-line towards the keeL 

b. Speed is augmented by the sides taper- 
ing in from the midship section backwards 
towards the stern. This also adds to the 
steering power. The bottom should also curve 
up from the midships section towards the 
stern. 

6. Speed is increased by additional length. 

7. The immersed portion of the midship 
section gives most speed when semicircular, 
least when triangular, A fiat rectangle ^ves 
most stability, a triangle the least. The fiat 
rectangle draws least water for a ^ven burden, 
the triangle the most. 

8. The pressure for lee-way is as the area of 
the sheer plan immersed. 

9. All fines where resistance has to be over- 
come should be gently convex. 
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10. The midship section from which curves 
start for bow and stern should be nearer to the 
bow than stern. 

11. In all steam vessels the portion amid- 
ships devoted to the engine room should float 
the engines, boilers, and fuel, and nothing else. 
The ship should therefore be computed for 
her intended duties, divided in the middle, 
and the engine room there inserted. 

STaval Cadets. Boys training for service 
as naval combatant officers. They enter be- 
tween twelve and fourteen years of age, and 
are required to pass a simple examination. 
After two years’ service the naval cadet be- 
comes a midshipman. 

xraval Crown. Among the Bomans, a 
crown, of gold or silver, resembling the prow of 
a ship, awarded to the man who first boarded 
a hostile vessel. [Chown.] 

XflTaval Xteserve. An auxiliary naval force 
formed in 1859 mader 22 & 23 Viet. e. 40 for 
men, and 24 & 25 Viet. c. 129 for officers. 
It consists of masters of merchant vessels 
(certificated) as lieutenants, chief mates as 
sub-lieutenants, and men of all ranks in the 
merchant service. The men enroll themselves 
for five years, and are boimd to train for 
twenty-eight days in each year in a ship of war 
or with the coastguard, as directed. While 
training they receive naval pay, and as a re- 
taining fee 6Z. a year. In case of national 
emergency the reserve may be called out for 
service in her majesty’s ships in any part of 
the world for a period not exceeding five years. 
After about the age of forty-five a man of the 
reserve becomes entitled to a pension of 12Z. 
for life, or to a smaller sum for the longest 
liver of himself and wife. If he have actually 
served for three years, he is entitled to Id, a 
day additional. 

The officers receive while training or serving, 
lieutenants IO 5 . a day, and snb-lientenants 7^. 
a day, with pensions for wounds and (if killed 
in action) to widows at the same rates as in 
the royal navy. 

The establislunent sanctioned by the Acts 
is 400 officers and 30,000 men. About half 
that force has been actually enrolled. 

Wave. [Naos.] 

XiTave of a Wlieel (G-er. nabe). The 
centre part of a wheel. It is usually made 
solid, and from it the spokes radiate. 

KTavlcular (Lat. navicula, a little boat). 
Boat-shaped. The navicular bone is one of the 
bones of the tarsus. The term is also used in 
Botany. 

iravlgatlou (Lat. navis, « sM$). That 
branch of science by which the mariner is 
taught to conduct his ship from one part or 
place to another. 

To understand the principles of navigation^ 
and their practical application, it is necessary 
that Ihe mariner should be acquainted with the 
form and magnitude of the earth, the relative 
situations of the lines conceived to be drawn on 
its surface, and that he should have charts of 
the coasts and maps of the harbours which ho 
T T 2 



NAVIGATION 

may have occasion to visit. He must also nn- angled at C', h© taken eq[tial to AH hi 
derstand the use of the instruments for ascer- , the preceding figure, A' C' to A C, , b' 
taining the direction in which a ship is steered ^ or to its equal AK+HO + IN, 
and the distance which she sails ; and be able to and the angle B' A^ C' to B A C, or 
deduce from the data supplied by such instru - 1 0 HI, or NIB, then C' B' in this 
ments the situation of his ship at any time, and figure would accurately represent 
to find the direction and distance of anyplace HH + OI + NB, &c. in the pre-^ 
to which it may be req[uired that the ship ceding one. Thatis, in the plane triangle A' B' 
should be taken. C', right-angled at O', if A' represent the course 

A curve passing through any two places on from one place to another. A! B' the distance 
the earth, and cutting every intervening meri- of the two places measured on the rhumb line 
dian at the same angle, is called a rhu^ line ; passing through them ; then hi O' will he their 
the ai^le which such a curve makes with each differe^ of Ic^itude, and C' B' the de^artiiTe 
meridian is called the course between any two made in sailing from the one to the other, 
places through which the curve passes ; and On these principles depends what is called 
the are of that curve intercepted between any j^lane sailing ; and it is evident that if i^y two 
two places is called their nautical disiance. of the four elements, course^ distance, diff&rmce 
This distance is more than chat measured on qf to'jWs, and he given, the others 

the arc of a great rirde passing through the may be found by the solution of a jdght-angled 
two places, unless both places are on the same plane triangle. The formulae are : 
meridian, or both on the equator, when the dep.-dist. x sin course, 

coindde. lat.=dist. x cos course, 

The deference of hMude between any two « dep. x eosec course, (A) 

pl^s 18 an arc of a meridian mtemepted disL^diff. lat. x sec course, 

between the parallels of latitude on which the 

places are situated ; and the difference cf Ion- tan course = » f T* 

gitude is the arc of the equator, or the angle at 

the pole included between the meridians of the "When a ship sails on a meridian, the diff. 
places. Hence, when the latitudes or the lat. is the same as the nautical distance, and 
longitudes of two places are of the same deno- the latitude only, not the longitude, is changed ; 
mination with respect to north or south, east or and when a ship sails on a parallel of latitude, 
west, the difference is found by subtracting the the departure is the same as the nautical dis- 
less from the greater j but when of different tance, and the longitude only, not the latitude, 
denominations, what is called their difference is changed : but it is evident that in sailing 
k found by taking their sum. [La.titupe; in any other direction both the latitude and 
Lowsiminn.^ loi^tude are changed. 

When a doip has sailed on a rhumb line from For finding the change of latitude corres- 
one meridian to another, the arc of the parallel ponding to any course and distance, the prin- 
at which the ship has arrived, intercepted eiples of plane sailing, already explained., are 
between the two meridians, is called the mm- sufficient; but to find the change of longitude 
dian distance which the ship has made; and corresponding to any given change of place, 
the sum of all the intermediate meridian dis- considerations of a different kind are needed, 
tances, computed on the supposition that the Let a ship sail on a parallel of latitude, as 
distance s^led on the rhumb line is divided from 0 to D, and let P C A, P D B, be two 
into indefinitely small equal parts, is called thi meridians passing through 0 and 
departure. ^ J)^ and meeting the equator in A 

In the annexed diagram, let P represent the and B ; then A B, or the angle A 
north pole ; D B an arc of the P B, is the difference of longitude, 
equator; P D, P F, P G-, and PE corresponding to the distance 0 D 
meridians, and AB a rhumb line sailed on tlie parallel in the lati- 
passing through A and B; A S, tude AC or D B. And if F be 

K H,LI, andB C, arcs of paral- the centre of the sphere, A F B, 0 E D, pon- 

lels of latitude at the points A, tions of the planes of the equator and parallel 

, A 1-r -nr ^ ^ Tespectively ; and respectively, we have, by similar sectors, 

let A H, HI, IB, &C. be so small and so nu- a -r t? 17 -o-r, 

merous that neither they nor AH, K:h,HO, =cosecPD=secBD«seclat. 

1 0, &e. may differ sensibly from straight lines. ^ ^ ^ 

Then if a shm sail from A to B, B C is called or AB =C D seolat. 

the meridian distance ; ^ if from B to A, A S is i.e. difference of longitude == distance x sec lat. 
called the meridian distance ; and in either Hence, again, if in the annexed plane tri- 
case the sum of K H, O I, N B, is called the angle M N O, right-angled at N, the angle M 

d^arture; and A K -t- O H -f l N, &c., whidi is be made equal to the number of de- 

^mys equal to A C or B S, is the difference of grees and minutes of the latitude of 
latitude. ' the parallel -on which the ship is 

Now, AKH, OHI, NIB, &c., may be sailing, and MN be equal to OD, 

Kmmdej^ as nght-angled plane triangles ; M O in this figure win he equal to 
and if in the annexed plane triangle, right- the arc A B in the preceding one, a’ud will 
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conseq[uently represent the difference of longi- 
tude; for 

M: 0 «M: N sec M « 0 D see lat. 
Therefore, in sailing on a parallel, the 
properties "which connect the latitude of the 
parallel, the distance sailed upon it, and^ the 
corresponding long, are all found in a 
right-angled plane triangle ; the base repre- 
senting the distance sailed on the parallel, the 
hypothenuse the diff. long., and the included 
angle the latitude of the parallel. 

When a ship sails on an oblique rhumh, two 
methods have been proposed for connecting 
the other elements with the diff- long.: one 
called the middle latitude method; and the 
other, from the name of its inventor, M&rcatoids 


Middle latitude sailing is a compound of 
plane and parallel sailing. Eeferring to the 
first figure in this article, it is evident that 
KH is greater than CM, but less than AQ; 
that 0 1 is greater than M N, but less than 
Q E ; and that K H + 0 1 + N B will not differ 
greatly from the meridian distance midway be- 
tween the parallels C B and A S. 

The departure corresponding to course c, and 
distance d, being therefore found from dep.^d! 
sin c, and this being tahen as a meridian 
distance in the latitude ^ + V)} the middle 

latitude between the latitude I sailod from and 
I' arrived at, the diff. long, is found approxi- 
mately from the principles of parallel sailing, 
from the formula, 

diff. long.ss^dep. sec ^ (Z + ^O- 

From this, and from the first and last of the 
formulae (A), we immediately deduce the fol- 
lowing for middle latitude sailing, viz. : — 

® cos mid. lat. 

. diff. Ions:, x cos mid. lat. 

tan course = (B) 

diff. lat. 

dep.asdiff. long, x cos mid. lat. 

In Mercator's sailing, the globe is conceived 
to be extended from the equator towards the 
poles, so as to form a cylinder whose diameter 
is that of the equator ; the corresponding ele- 
mentary parts of the meridians and parallels, 
as projected on the cylindric surface, bearing 
the same proportion to each other with the lihe 
corresponding parts on the spherical surface; 
the projected rhumb lines being steaight lines, 
and the poles vanishing in infinite ^stance. 
Such a cylinder, unrolled on a plane, is called 
a Mercator's chart, K ow, considering the earth 
as a sphere, the meridians and the equator are 
equal great circles, and therefore any small 
portion of a parallel is to a like portion of ^e 
meridian in the same proportion as the radius 
of the parallel to the radius of the equator ; 
and therefore the elementary*portion of 
meridian divided by the corresponding portion 
of the parallel will be equal to the secant 
of tile latitude. If, therefore, m represent the 
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length of an elementary portion of the meri- 
dian at latitude I, and m/ be the projection of 
m on Mercator’s chart, then, generally! 
sec 1. 

It follows from this that in Mercator’s pro- 
jection the degrees of latitude, which at the 
equator are equal to those of longitude, increase 
with the distance of the parallel from the equa- 
tor proportionally to the secants of latitudes. 
The parts of the meridian thus increased are 
called meridional parts ; and it is a property of 
the projection that the meridional parts of any 
given latitude are equal to the sum of tho 
secants of the minutes in that latitude. [Mbb- 
oatob’s Chart.] The sum of the secants 
being computed for every minute up to any 
latitude, I, and tabulated, forms what is called 
a table of meridional parts ; and the difference, 
or the sum of the meridional parts correspond- 
ing to the latitudes of any two places, is called 
the meridional diff. lat. of those places, the 
difference being taken when the latitudes are 
of the same, and the sum when of different, 
denominations. 

It is likewise a remarkable property of 
Mercator’s projection, that any triangle on 
the sphere is represented on the chart by 
a similar triangle, the angles of the original 
triangle and its representation being equal- 
Hence the ship’s path on the sphere and its 
projection on the chart cut the meridiani|,under 
the same angle. If, therefore, ABO be a 
triangle on the sphere, A 0 bein^ a portion of 
the meridian, and A B' C' its projection ; then 
A B' and A 0' will be in the same i'rection 
with A B and A 0, and B' C' will be parallel 
to B C. In these triangles, therefore, the 
course A is an angle common to 
both ; A 0 is the diff. lat,, A C' the 
meridional diff. lat,, C B the depar- ' 
ture, C' B' tho diff. long., A B the 
distance run, and AB^ the distance 
as projected on the chart, the same 
scale being used for measuring all the lines in 
the diagram. Hence, from such parts of these 
triangles as may be determined by observa- 
tion, or taken from tables, the others may 
be computed by the common rules of plane 
trigonometry. 

The following formulae are obvious conse- 
quences of this construction : — 

diff. W .., dep.xmer. diff. lat. 

^ diff. lat. 


tan course == 

mer. diff. lat. 


(C) 


distance = diff. lat. x sec course. 

The course of a ship at sea is determined 
by the compass. [Compass.] The needle ge- 
nerally rests in a position pointing northerly 
and southerly; and the angle which its di- 
rection makes with the true north and south 
line is called the mriation of the oompass, 
the variation being denominated easterly or 
wed&rly, accordingly as the north end of the 
needle is to the east or west of the true north. 
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The amount of this de-viation differs greatly 
in different situations ; and it is "by no means 
a constant quantity even at the same place. 
There are, hovrever, simple astronomical means 
of finding it at any place ; so that, by applying 
a correction for the variation, either the true 
course may be gained from an observed com- 
pass one, or the compass course from a com- 
puted true one. 

Besides the general mrMow. to which we 
have here adverted, it is found that in ships 
which have large masses of iron on board, or 
which are themselves constructed of iron, the 
compass is sensibly attracted, and the effect 
varies -with the direction of tiie ship’s head. 
The effect on the compass for different positions 
of the ship’s head is discovered by swinging 
the ship and noting the difference of reading off 
between a compass placed on shore beyond the 
influence of the iron, and that of the compass 
, on boar A [Bevia.tioit or the Compass.] ^ 

The velocity of the ship, or the rate of sailing, 
is determined experimentally, at the end of 
every hour, by heaving the log. [Log.] For 
changes of velocily between the times of heav- 
ing the log, the officer on duty makes the best 
estimate he can. 

When the wind is adverse or changeable, 
it is often requisite to sail on different courses ; 
and the crooked line which the ship then 
describes is called a traverse^ The method of 
finding a single course and distance equivalent 
to such a compound one is called resolving a 
traverse. 

This may be done by a geometrical projec- 
tion, but it is generally effected in practice by 
the aid of the traverse table. From tbis table 
the di^, lat. and dep. corresponding to each 
course and distance is taken, and entered in an 
appropriate table, having columns headed N. S. 
F. W, ; namely, N. and S, for diff. lat., and E. 
and W. for departure. The difference between 
the sums imder N. and S. shows the diff. lat,, as 
does the difference between the sums under E. 
and W. the departure ; and in either ease the 
difference is of the same denomination as the 
larger sum. The course and distance required 
are then either found by inspection in a traverse 
table, or by the formulae (A). 

When a ship makes considerable way through 
the water, and the wind is on the beam, abaft 
it, or even a little before it, she generally moves 
forward in the direction of the fore and aft 
line ; but in rough weather, with the wind for- 
ward, she will generally be driven more or less 
to leeward, as will be shown hy the direction 
of the wake, or the ripple formed hy the waves 
closing behind her. The angle which this 
ripple makes with the direction of the ked is 
called the leeway ; and it must be appKed as a 
correction to the course shown by the compass, 
and always allowed the wind — ^thatis, to 
the left, if the wind is on the right-hand side 
of the ship, and to the right, ff on the left. 
[Ldeway.] 

All matters relating to the navigation of a 
ship are entered in a systematically ruled book, 
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called the log-looh', and that which day after 
day is so recorded is called the ship’s journal. 
The principal columns in the log-book are for 
the hour of the day, the course, rate of sailing, 
leeway, and winds ; one for general remarks, 
and for entering the particulars and results of 
celestial observations, for notes on the weather, 
and memoranda as to all important points of 
duty in the ship, the sails set, and the manner 
in which the crew are employed. To this is 
daily appended the latitude and longitude of 
the ship at noon, both as deduced from celestial 
observations, and as computed from the course 
and distance since the time when the place was 
last ascertained. The place determined from 
the course and distance is called the place by 
dead reohoning. The bearing and distance of 
the land first expected to be seen, and the 
course and distance made on the whole, during 
the day, are also added. 

If the course and distance could always be 
accuratdy determined, the place of the ship 
could be computed with corresponding exact- 
ness from the principles of which we have 
above given a concise account. But these data 
can only be obtained in a roughly approxima- 
tive form. The effect of unknown currents, 
unavoidable imperfections in steering, and 
numberless other sources of error, render 
the place of the ship, as estimated from the 
reckoning, very doubtiul; and, in fact, when 
the mariner is obliged to rely for several days 
on these data only, he often finds that his 
expected and his true place are considerably 
distant from each other. 

In the modem practice of navigation, there- 
fore, the course and distance are only used to 
enable the seaman to assign approximately the 
place of his ship between the times at which 
it is determined, independently, by celestial 
observations. 

This branch of nautical knowledge, which is 
generally and properly included in every sys- 
tem of navigation, is o:ASXodinautical(wtT<momy\ 
and the improvements which have been intro- 
duced in its modem application constitute the 
chief difference between navigation as practised 
in our own and former times. 

For a minute explanation of the processes by 
which the place of a ship on the wide ocean 
may be determined, from the observed situation 
of celestial objects with respect to each other 
and to the horizon, we must refer to works ex- 
pressly devoted to the subject. But we shall 
^ve a short account of the most useful prac- 
tical methods of finding the latitude^ the longi- 
tude, and the variation of the compass, which 
are the three principal problems in nautical 
astronomy. 

Eedueiion of^ Altitudes . — ^Before the altitudes 
of celestial objects as observed at sea can be 
employed in the solution of astronomical pro- 
blems, they must be corrected for the effects of 
dip and parallax ; and for semidiameter, when 
the altitude of the upper or lower border, in- 
stead of that of the central, has been observed, 
as in the case of the sun or moon. 
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If A=tlie altitude of the upper or lower 
border, s=the semidiameter, d tne dip of the 
horizon (that is, the angle through which the 
sea horizon appears depressed in consequence 
of the elevation of the observer), r the refrac- 
tion corresponding to the alt. A, and p the 
horizontal parallax taken from the Nautical 
JJ/manac for the time of observation, and A'*® 
the true altitude : then 

A'ssA— d?=Fs+_2> cos (A— d + «)—«*. 

In practice, the corrections to be applied to 
A to obtain A' are taken from tables, and the 
process of reduction is short and simple. 

To find the latitude from theohserued meri- 
dian altitude of a known celestial object : 

Let z be the complement of the true altitude 
as deduced from the observed one, D the object’s 
decimation, and L the latitude; and call z 
north when the zenith is north, and south 
when it is south of the obj'ect: then + 
D ; a formula in which I) is + when z and I) 
are of the same, and— when of different deno- 
minations, and L is of the same denomination 
as the greater of z and D. 

To find thelatitudefrom two observed altitudes 
of the sun, with the timie elapsed between tht 
observation : 

Let If = the half elapsed time in degrees, 
the sun’s polar distance at the middle instant 
between the observations, s=half the sum, and 
<?=.half the difference of the two corrected 
altitudes ; then compute the angles A, B, C, D, 
and E, in succession, from the following for- 
mulae: — 

sin A=»sin t . sinjp. 
cos B=»sec A. cosjp. 
sin C=eosee A. cos 5, sin d. 
cos I)=sin A . sin a . cos d . sec C. 
E=BtD. 

And the expression for the latitude is, 
sin lat. ssscos D . cos E. 

There are many other methods by wJiich the 
latitude may be found, but the two which we 
have given are those most generally used by 
seamen. 

We pass on to a consideration of the prin- 
ciples on which the methods of finding the 
longitude astronomically at sea are founded. 

The longitude is found by comparing the 
Ume at the first meridian with the time of the 
same denomination at the place of observa- 
tion, allowing 15° of longitude for every hour 
in the diference of the times. 

In the annexed diagram, letPArepresentthe 
meridian passing over the 
first point of Aries, P S that 
passing over the true and 
PM that passing over the 
place of the mean sun, and 
PX that passing over any 
other celestial object X. Let also P Gr be the 
meridian of Greenwich, P N a meridian in 
west longitude, and P 0 a meridian in east 
longitude. 

Then for that instant of absolute time, A P G 
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represents ihe siderecd, S P G the apparmt, and 
MPG the mean time at Greenwim; twenty- 
four houis of time being represented by four 
right angles. APN, SPN, and MPN, are 
the sidereal, apparent, and mean time at the 
meridian PN; and APO,SPO, andMPO, 
the like times at the meridian P 0. 

Now N P G, the longitude of the meridian 
PN,=*APG-APN«=SPG-SPN=MPG 
—MPN; and G P 0, the longitude of P 0, ==» 
APO-APG=SPO-SPG=MPO-MPG. 

Therefore, the longitude of anyplace repre- 
sented in time is equal to the difference of 
the relative times at the first meridian and the 
meridian of the place ; the times being both 
sidereal, both apparent, or both mean time, and 
both reckoned from the same noon — west when 
the Greenwich time is greater, and east when 
it is less than the time at the place of obser- 
vation. 

The angle XPG, reckoned westerly from 
PG, is called the meridian distance of the 
object X from the meridian P G, and X P N its 
meridian distance from the meridian N. 
APX is its right ascension, APS the right 
ascension of the stm, and S P M the 
of time, or the difference between mean and 
apparent time. 

Now, if a be the altitude of an object X, as 
observed in a given latitude I, say _ on the 
meridian PN, andjpsssPX its polar distance ; 
then, if we put (a + l+ ' the angle 
XP N may be determined from umo expression, 
sin*^ (X P N)a= Vfsin (s-a) . cos s ^seel . 
coseev]. AndXPN + APX-APSiSPM 

MPN, the mean time at the meridian P N. 

P X, A P X, A P S, and S P M, are furnished 
by the Nautical Almanac ; and it is evident, 
therefore, that from an observed altitude of a 
celestial object, with the data supplied by the 
Nautical Almanac, the mean time at the place 
of observation may be found. 

With respect to the corresponding Greenwich 
time, it may be found by means of a chrono- 
meter, whose error and rate are ascertained 
before it is taken to sea. Por example, if on 
May 4 the chronometer be 4m. fast for Green- 
wich time, and on May 14, 4m. 60s. fast for 
Greenwich time ; then, if on May 30, at sea, an 
altitude be observed to determine time at the 
■^ce of observation, when this chronometer 
shows 6h. 46m. 12s., then the true mean time 
it Greenwich is 6h. 40m. 2s. ; and if the mean 
ame at the place deduced from the observa- 
tion be 3h. 67m. 48s., the lonwtude of the 
place will be 5h. 40ra. 2s. — 3h. 67m. 48s. 

ah. 42m. 14s. « 26° 33' SO" west. 

The Greenwich time may also be found by 
considering the moon in the heavens as the 
pointer of a Greenwich clo(^, and her distances 
from the sim and certain stars as indicating 
the Greenwich times to which they correspond. 
These distances are computed, and published 
beforehand in the Nautical .^kianac, for every 
third hour of Greenwich time ; so that if at 
any moment we ascertain the moon’s distance 
from some such celestial object, the Greenwich 
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finift may "be foiiad by comparing that distance ’ jcnxing a monopoly of the carrying trade to 
• with those in the NmUoal Aknanac, ome shippers, either by an absolute prohibition 

The distances there given, however, are the m goods imported in foreign bottoms, or by 
distances of the objects as seen from the centre differential duties levi^ on such goods. Navi- 
of the earth; and therefore before a distance Ration laws have also been enacted in order to 
observed on the surface can be made available regulate the right of coast and deep-sea fishing, 
fox the Greenwich time, it must be the coasts having generally been allotted to 

reduced to what it would have been if the fishermen of the country, and importation from . 
observation had been made at the centre, deep-sea fisheries having been limited to such' 
Manyformulsehavebeen devised, and numerous vessels as have been built in the United 
and extensive collections of tables have been Kingdom, and manned by British ^ews. 
formed, to assist the observer in making this Regulations and statutes of this character 
reduction ; but perhaps the following is as con- are traceable in the earliest history of English 
venient as any that has been proposed. tommerce, though in consequence of the con- 

Let;? be the true zenith distance of the moon leetion of a considerable part of the Erench 

Zi the sun's or star’s; a the apparent altitude seaboard with this country during the era of 
of the moon; Cy the sun’s or star’s; d the the Norman and Plantagenet kings, the re- 
apparent distance of the centres of the two stiietions put on maritime intercourse were nod 
bodies, and I) the true distance of the centres very severe, and as a consequence rates of 
required; then B can be readily found from transit were low, and supplies, especially of 


the following expression : 

vers B «vers {a + ^^) + vers (d + A) 

+ vers (d— A ) + vers (« + Uj + A) 

-Hvers (a+ai— A), 

, ^ ^ . Bbxsf, sin ef, 

where cos A=»s 

2 cos a, cos ai 

The value of A has been calculated fo 
different altitudes, and forms the table callec 


Ereneh produce, were abundmit. The origin of 
the modern navigation laws is to be found in 
the foreign policy of this coun^, and the 
hostility Mt towards the Butch in the seyesn- 
teentb century. 

Foreigners had been excluded from the 
fisheries and coasting trade hy 5 Eliz. In 1650, 
the Republican parliament prohibited all ships 
built or manned in foreign ports from traffic 


ihe table of the mtciUary angle A, to be found in with the American plantations, unless a license 
Inman’s and other Nautical Tables, (See leans’ were first obtained. This measure, one rather 


Navigation for the construction of this table, 
and for other methods of clearing the luna 
distance.) 

2b compute the bearing of the sun, the alf\ 
tude, pohr distame, and laMtude being hnovm 
JM a»«the altitude, the latitude, jp=»th« 
polar distance, 8=*^ (a+?+n), and B th< 
* 1 ^. 1 . 


of police than of exclusion, was followed in the 
next year by the famous Act of Navigation. 
The provisions of this Act were partly intended 
to secure a monopoly of European traffic, partly 
to promote shipping interests, and to create 
and sustain a large seafaring population, partly 
to irgure the opulence, and especially the 


required bearing, or azimuth — estimated from maritime supremacy of the Butch, who had 
the south when the latitude is north, and from about this time well-nigh engrossed the earrj’- 


the north when the latitude is south; towardi 
the east when the altitude is increasing am 
towards the west when it is decreasing, then 

sin I B = v' [sec a - sec ^ . cos S . cos (B—p) 

If the compass bearing of the object b 
observed when the altitude is taken, th( 
variation of the compass may hence he found 
for let B'=sthe compass bearing; then th< 
variation is B + B^ or B— B', the sign + bein^ 
used when one hearing is eastward and th< 
other westward, and — when both are on th< 
same side of the meridian ; and the variation ii 
west when B is to the left^ and eastward when 
it is to the right of B'. 

For an account of the history of navigation, 
the reader is referred to the Introduction tc 


ing tmde of the world. All produce of Asia, 
Africa, and America, was excluded from Eng- 
land, Ireland, and the colonial dependencies, ex- 
cept it were imported in English ships, manned 
by an English master and (for the most part) 
by an English crew. Nor could any European 
produce he imported, except in English ships, 
ox in ships which were the real property of the 
people in whose country the exported commodity 
was produced, or from which alone it could be 
exported. It was this last clause which was 
intended to cripple the trade of the Butch, 
whose wealth was almost entirely derived from 
the profits of the carrying trade. On the 
Restoration, the navigation law was imme- 
diately re-enacted, and till a recent period was 


^ the commercial relations entered 

IRohestson sMenien^ of Navtgatton. Of modem into between this and foreign countries. So 
works on this subject in general use among strongly impressed were the people of the time 
British seamen, we may notice those by Dr. with the wisdom of the Na^gation Act, that 

te-eating they considered it a provision second oily in 
both of the^eory and practice. The Epitomes its beneficial effects to the great charter, calling 
of Lieut. Raper, Mackay, and None are alsc it the Charta MariUma, Two vears later, the 
vy useful compilations, and have long had Act was extended so as to apply to Germany, 

exte^e cmeulation. . , Certain goods, it is true, were allowed to be 

Wa^^ga.tion Xiaws. In Economical His- imported in ships of any kind or origin: but 
tory, the enactments m^e for the purpose j a long list of specified articles, containing the 
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chief Muds of Tbolky and raw prodiace, were 
rigorously limited to English carriers. In 
effect the statute was intended to prohibit 
commercial intercourse with a large portion of 
the mercantile world, and as far as this country 
could bring such a result about, to exclude the 
Dutch and <3-ermans from the pale of trade ; 
and though some of the regulations in the Acts 
of 12 & 14 Ch. n. were relaxed, the leading 
provisions were retained up to the late changes 
in the law. 

The poHey of the navigation laws was thO 
object of general praise. Even Adam Smith, 
though he fully recognised that any limitation 
of the means by which the market is supplied 
would enhance the cost of foreign produce, and 
diminish the price of. exported goods, and 
therefore would check the power of buy- 
ing as cheaply dnd selling as dearly as pos- 
sible, does not scruple to say, that ‘ national 
animosity’ suggested ‘regulations as wise as 
could have been- dictated by the most deliberate 
wisdom.’ He does not indeed argue this, as 
some have argued it, on the ground that the 
existence of British commerce depended upon 
the provisions of the navigation laws j hut, ac- 
cepting the impression that the Act provided a 
nursery for seamanship, and acknowledging that 
defence is more important than opulence, he was 
prepared to sacrifice cheapness in one direction 
in order to secure safety in another. It is very 
doubtful, however, whether any such results 
were effected by the navigation laws, or whether 
any such compensation has been afforded. 

It does not seem that the Dutch trade was 
weakened by the navigation laws, or the naval 
supenority of the Eepuhlic diminished. It 
remained powerful at sea for at least a century 
after this Act was passed ; and the dedine of 
its commercial superiority was due to other 
causes than the restrictive policy of this and 
other communities. It is generally, but we 
think^ erroneously, assi^ed to the pressure of 
taxation on the industrial resources of the Ee- 
puhlie. It is more naturally interpreted by 
the unwise regulations which were taken by 
tiie Dutch in order to maintain the price of 
tropical produce, and by the weakness of a 
community which owed its commercial greatness 
to no permanent advantages of position on the 
•highways of commerce, hut to the precarious 
distinction implied in the qualities of intelli- 
gence, activity, and thriftiness. Holland occu- 
pied its commercial position chiefly, we believe, 
because other nations possessed of far larger 
natural capacities were late in discovering and 
adopting those principles and practices on 
which mercantile prosperity depends. It was 
eminent because it had as yet no rival, but its 
precedence was lost as soon as ever it was 
disputed by nations of equal energy and wider 
resources. 

Nor does it appear that the naval superiority 
of this country depended in the least degree on 
the passing and continuance of the Navigation 
Act. England had begun to be formidable at 
sea before the • protective system implied in ! 
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this Act was elaborated. Drake and Hawkins' 
and Erobisher were the true fathers of the 
English navy, and were bred np in the hardy 
school of free enterprise, Blake owed his 
maritime skill to other causes than the fostering 
care of the navigation law, and the naval pride 
of the Dutch was humbled before the law was 
enacted, and revived during the early years of 
its existence. Van Tromp was defeated when 
the highway of nations was free, and the 
Dut(^ burnt the English fleet in the Medway 
and insulted London when those provisions in 
which Adam Smith recognised the most de- 
liberate wisdom were in force. As IVEr. M*Cul- 
loch has very pertinently observed, ‘ Navi- 
gation and naval power are the children not 
the parents, the effect not the cause of com- 
merce. If the latter be increased, the increase 
of the former will follow as a matter of course.' 
Shipping is no exception to the general rule, 
that protected interests never thrive. 

The indirect effects of our navigation laws 
were exceedingly mischievous, and ultimately 
led to a system of retaliation which would, if 
it had not been met by timely concessions, 
have seriously endangered our commerce. The 
•Americans in 1817 copied the very words of 
our own Act, and prepared to carry out its 
provisions in their own country, avowedly in 
order to compensate the restrictions which our 
laws had put upon their trade. The northern 
European powers threatened the same policy, 
and would certainly have carried their measures 
into execution, had. it not been for the changes 
introduced into our maritime code by Messrs. 
Wallace and Huskisson. These changes con- 
tained important alterations in the rules by 
which trade with the British colonies from 
foreign ports was governed. At present, the 
last step in the direction of freedom having 
been taken in the year 1850, the trade between 
the colonies and the rest of the world is 
completely unshackled. 

Pending the entire abolition of the navigation 
laws (with the exception of such parts of them 
as refer to^ the coasting trade, which stM 
remains subject to certain conditions, chiefly 
with the view to obviate smuggling), a con- 
cession was adopted called the reciprocity 
system. This had its origin in the retalliatoiy 
measures of the United States, who levied a 
differential duty of nearly a dollar a ton on all 
produce imported in foreign tiiips beyond that 
paid by American vessels. To meet this re- 
gulation, various inoperative duties were at- 
tempted and abandoned, Ultimafely, by the 
commercial treaty of 1815, it was agreed 
between this country and the United States* 
that equal charges should he imposed on ships 
of either county in the ports of the other, and 
that equal duties should he imposed upon all 
articles. ^ Similar regulations were laid upon 
commertial intercourse with the South Ame- 
rican states. In 1825, in order to meet 
retaliate^ measures on the part of European 
communities, the reciprocity system was ex- 
tended to the whole world, the administration • 
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of tlio Act ‘being left, as far as its details go, to ' tke first monarch who maintained a naval force 
the Privy Council. This doctrine of reciprocity in time of peace was Henr^r VII., who also 
is also retained in the Act of 1850, with this Duilt the first line-of-battle ship of fihe British 
difference, that no rule exists that a foreign navy, in the third year of his reign. She was 
country must accept the provisions of the Act called ‘ The Great Harry,’ had three masts, 
previous to its being entitled to participate in carried 80 guns (mostly, however, of trifling 
rbs advantages. If it appears to the council calibre), measured 138 feet in length, and 36 
that any prohibition, restriction, or dism- feet in breadth from outside to outside, and 
minuting duty should be enforced, it may cost upwards of 14,000Z. This ship consti- 
be ordered, subject, of course, to criticism in tuted the most noble monument of the regard 
parliament. of Henry VII. for the navy ; but his designs 

Lastly, the distinction between British and were matured by his son Henrjr VIII., in 
foreign built ships is done avray. To constitute whose reign England may be said to have 
a Bfesh ship, it is not now req.mred that it first possessed a regular and permanent navy, 
should have been manufactured in any dock of Before Ms reign our sovereigns had but few 
the United Kingdom. It is to aU intents and sMps ; and when they -wished to transport 
purposesBritishjif it be the property of British an army to Prance, or to undertake any 
owners. Hence the merchant may considerable naval enterprise, it was usually 

employ the building yard of any country, and effected by requisitions of ships and seamen 
is Serefore enabled if he see fit to buy ships, from the Afferent seaport towns of the king- 
as he may buy any o^er product, in dom, or by hiring them from the merchants of 
cheapest market. It was said at the time Hamburg, Lube(±, Genoa, &c. ; to be dismissed 
when this liberty was given, that foreign as soon as the occasion for their service was over, 
builders, ovring to the greater cheapness of But Henry, whose naval force, as in the pre- 
labour, would be able to undersell the home ceding reigns, was chiefly dependent on foreign 
manufacturer, and some went so far as to auxiliaries, caused several ‘sMppes royall’ 
predict the loss of the art of shipbuilding in to he constructed for the service of the state ; 
England. But, as is often the case, the among which were the ‘Eegent,’ the ‘Marie 
objectors did not define cheapness by its true Rose,’ and the celebrated * Henri Grdce de 
test, efficiency ; and the prophecy has been Dieu,’ of 72 guns, 700 men, and about 1,000 
falsified by events. [Shipping,] tons burthen.^ At the end of Ms reign in Jan. 

XTa-vire (Fr.). An order of knighthood in- lf54!7, the verified list of the navy amounted to 
stitutsd by St. Louis, king^of Prance, in 1269, sevpty-one ships and vessels of all sorts, mea- 
to encourage the lords of Prance to undertake suring 11,268 tons. During the succeeding 
the expedition to the Holy Land. It derived reim of Edward VI. and Mary, the naval force 
its name rither from the circumstanoe that the of E^land diminished considerably, and at the 
oollars ^^e knights belon^g to it had a sMp demise of the latter in 1558 amounted only to 
pendent fbom them, or because the knights were twenty-six vessels, measuring 7,110 tons ‘bur- 
allowed to bear in their arms a sMp argent in then.^ During the long and prosperous reign 
chief. . of Elizabeth wMch ensued, the navy -was greatly 

asravy (Lat, navis, a In its most ex- encouraged. The naval force collected to oppose 

tended signification this term is applied both tc the Armada, wMch consisted of 150 sMps -with 
the mercantile and military marine of a nation nearly 30,000 men, amounted to 176 sail equip- 
biit it is more commonly restricted to vessels 0 ped with about 16,000 men; of these, thirty- 
fmr only, all others being said to belong to th( four sMps -with 6,225 men, a larger royal 
merchant service. In treating of the navy, r armament than had ever before assembled 
is usual to consider it under two distinct heads, together, belonged to the crown, the remainder 
the materiel and personnel: the former com- being made up from London, Bristol, Yarmouth, 
prising all that relates to the construction, ar- the Cinque Ports, &c. During the last twenty- 
mament, and eq-uipment of ships ; the hitter in- five years of Elizabeth’s reign the na-vy almost 
eluding all who receive rank, pay-, or emolumen doubled its number ; and at her death, in 1603, 
in the service of the navy, and including what- it amounted to forty-two sMps, measuring 17,05«5 
ever concerns the appointment, station, and du- tons, and carrying 8,346 seamen. The reign 
ties of officers, sailors, and marines. Under the of James I. was remarkable for the first able 
different heads the reader will find a notice of | and scientific naval arcMtect, PMneas Pett, to 
the cMef subjects included in the materiel of I whom the art of shipb uilding was indebted for 
the na-vy. many improvements, particularly in the dimi- 

The naval history of Great Britain is usually nution of top-hamper. * In my own time,’ says 
divided into three eras; the first comprising all Raleigh, * the shape of our English sMps hath 
the period that preceded the reign of Henry been greatly bettered ; in extremity we carry 
VIIL; the second ending with the restoration of our ordnance better than we were wont; we 
Charles II. ; and the tMrd from the Restoration have added crosse-pillars in our royall sMppes 
down -to the present time. Omitting the English to strengthen them; we have given longer 
naval history between the Conquest and the floares to our shippes than in olden times, and 
reign of Henry VIII, as too unimportant to be better bearing under water.’ The striking of 
dwelt upon in a sketch like the present, we may topmasts was also invented in tMs reign ; and 
state, before passing to the second period, that ^ besides the improved shape of the vessels, 
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Ealeigh mentions various minor improvements, 
adding, * to the eonrses we have devised stud- 
dingsails, spxitsails, and topsails ; the weighing 
of the capstan is also new, and the chain-pump 
and bonnet; we have fallen into consideration 
of the length of cables, and by it we resist the 
malice of the greatest winds that can blow.’ 
At the death of James I. in 1625, the royal 
navy consisted of thirty-three ships, measuring 
19,400 tons. The navy was jBirst divided into 
rates and classes under Charles I., who built 
several new ships in the beginning of his reign, 
and among others the ‘ Sovereign of the Seas,' 
a larger ship than had ever been built in Eng- 
land, cariying 100 guns, and measuring 1,637 
tons. But in 1648 Prince Rupert carried off 
twenty-five ships, none of which ever returned 
to England ; and so reduced was the navy at 
the commencement of Cromwell’s government, 
that he could m^lster only fourteen men-of-war, 
some of them carrying only forty guns. But 
Ms vigorous administration speedily raised the 
navy to a magnitude and power formerly un- 
known ; and under the command of Blake, it 
became not merely eq[ual but superior to that 
of the Dutch, then the greatest maritime power 
of Europe. It was during the Protectorate 
that the ratings into which Charles I. had first 
divided the navy were clearly defined, and a 
regular system established, which has, with 
little alteration, remained in force down to the 
present time. At the death of Cromwell in 1668, 
the navy amounted to 157 ships, measuring 
21,910 tons, and carrying 50,000 men. 

At the restoration of Charles II. in 1660 
(from wMch is dated the third period of Bri- 
tish naval history), the whole fleet amounted to 
only sixty-five ships ; but under the able ad- 
ministration of the duke of York, the royal 
fleet soon became a fine armament ; and 
though the retirement of the latter (in conse- 
quence of Ms inability to take the Test Act), 
and the subsequent extravagance of the king, 
caused the navy to decay, yet such prompt and 
effective measures were afterwards taken by 
the duke, on Ms recall to ofiice, for its restora- 
tion, that at the demise of Charles 11. the navy 
amounted to 179 vessels, measuring 103,658 
tons. Dxu’ing the foregoing reign, a remark- 
able change had taken place in scientific and 
mechanical operations, and the art of ship- 
building, so long practised on vague and im- 
perfect principles, began to be more Mghly and 
extensively developed; for not only were the 
proportions and qualities of vessels improved, 
but the mind of the designer was directed to 
theoretical investigation; and thus the be- 
ginning of the thud period of naval Mstoxy 
marks the first ' apjplication of srienee to 
naval arcMteeture, It^ must, however, be re- 
membered, that the science thus applied was 
essentially deductive. On Ms accession to the 
throne, James II. continued to evince the same 
warm interest which, as lord high admiral, he 
had always manifested for the welfare of the 
navy. He suspended the navy board, and ap- 
pointed a new commission, with which he 
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joined Sir Anthony Deane, the best naval 
arcMteet of the time ; four hundred thousand 
pounds were annually set apart for naval pur- 
poses ; and so diligent were the commissioners 
in the discharge of their duty, that on the abdi- 
cation of James, in 1688, the navy amounted 
to 173 sail, measuring 101,892 tons, and carry- 
ing 6,930 guns and 42,003 men. Under the 
administration of "William and Mary, who 
made little alteration in the system adopted 
by their predecessor, 99 new sMps were added 
to the fleet ; and the celebrated engagement off 
Oape la Hogue, in 1692, gave the British navy 
its ascendency over that of Eranee. Queen Anne 
at her accession found the navy to consist of 
272 vessels, measuring 169,020 tons ; but in the 
third year of her reign a most destructive storm 
visited this country and the adjacent coasts, by 
wMeh the navy sustained great damage and 
loss. No fewer than ten men-of-war were 
totally lost, and many more were driven on 
shore and damaged. All measures adding to 
the strength and efficiency of the navy were 
exceedingly popnlp during tMs reign, a*d 
every plan compatible wdth financial economy 
was adopted for its benefit ; so that though the 
number of ships was less at the end of Anne’s 
reign, 1714, than at its commencement, the 
tonnage had increased 8,199 tons. During the 
first four years of George I. large sums were 
voted for the extraordinary repairs which were 
required after the long war. A general survey 
was made of the dockyards and sea-stores ; new 
dimensions for seveml classes of ships were 
established ; and at the death of this monarch, 
in 1727, the navy consisted of 233 ships, mea- 
suring 170,862 tons. The navy remained 
stationary for the first twelve years of the 
reign of George II. ; but on hostilities break- 
ing out with Spain, in 1739, it was consi- 
derably augmented, and a scale of increased 
dimensions was established in 1742, In the 
wars of 1744 and 1765, our naval enterprises 
were crowned with signal success; and at 
the demise of George II., in 1760, the navy 
consisted of 412 sMps, measuring 321,104 
tons, the vote for the naval service of that year 
being 5,611,508^., 51,645 seamen, and 18,355 
marines. The unprecedented progress of the 
navy during the long reign of George III. is 
familiar to all. It may be sufficient, there- 
fore, to observe, that though the combined 
fleets of Prance and Spain appeared to have 
an ascendency dxuring the American war, the 
victories of Rodney restored British supe- 
riority. The nature of the struggle with revo- 
lutionary Usance, the bitterness with wMch 
it was carried on, and the fleets required not 
merely for the protection of our own shores, 
but for that of' our mercantile shipping and of 
our numerous colonies in all parts of the 
world, led to an immense increase of our naval 
force ; and while our navy was thus progres- 
sively augmented, the decisive victory of the 
1st of June, 1794, followed by those of St. 
"Vincent, Camperdown, the Nile, Copenhagen, 
and Trafalgar, almost destroyed every fleet 
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that could he opposed to it, leaving us un- ' 
disputed masters of the ocean, 

From the commencement of hostilities in 
1793 to the peace in 1815, the British cap- 
tured from their enemies 155 shms of the line 
and 686 smaller ■war vessels, ■wnile they lost 
(otherwise than by natural causes) 6 sHps'of 
the line and 151 smaller vessels of war. 

Since the peace great reduction has been made 
in the number of royal ships, but the size of the 
individual vessels has been vastly augmented, _ 

that of 1816. The navy during this period has 
undergone three distinct reconstructions : first, 
^ by the substitution of larger ships ; secondly, 
hy the adoption of steam; and thirdly, by re- 
placing wooden ships in a great degree by 
armour-plated vessels, almost invulnerable to 
shot, many of which have the peculiarity^ of 
reviving the ancient mode of warfare hy being 
used as the massive iron prows and 

powerful screw propellers constituting, however, 
a sensible difference from the beaked galleys of 
thi* ancients. Simultaneously the guns of the 
ships have been decreased in number, but enor- 
mously increased in power and range. On the 
whole, the ^ower of a ship of war has so 
augmented within the last half-century, that it 
is probable that a heavy-armed iron-clad steam 
sloop of the present day could destroy a fleet 
of first-rates of the class known to Nelson, 
without receiving appreciable damage in re- 
turn. To show how deceptive an estimate of 
the navy's force would be formed from a mere 
numerical return, the following statement of 
the progresrive increase of *^6 tonnage of 
ships of the most powerful class is alone ne- 
cessary: In 1677 the largest vessel did not 
reach 1,600 tons ; 1,800 tons had been attained 
in 1720; 2,000 tons by 1746; by the end of 
the American war there was a ship of 2,200 
tons. In 1800, 2,500 tons was reached. Before 
the French war closed, there was a ship of 
2,616 tons. For the Bussian war we had a 
vessel of 4,000 tons ; and now the largest 
iron-side — only a frigate, and carrying but 26 
gigantic guns — counts 6,621 tons I 
There is yet a moot question with regard to 
armour-plated ships themselves, which may 
perhaps in its ultimate results load to further 
alteration. The great increase in the weight 
of artillery (the largest gims being now of the 
weight of 12 tons, exclusive of carriage) has 
led to the question whether it is practicable 
for a vessel to carry them as a broadside arma- 
ment without unduly straining the keel and 
floors. Naval architects consider that ships, 
as now built, cannot; and, if they could, the 
inanagement of such ponderous guns would 
be a matter of great difliculty. On the other 
hand, a ship can readily carry these or even 
heavier cannon amidships, as swivels. But as 
the protection of armour is nownecessaiy, these 
swivels require shot-proof covering, for which 
purpose Captain Cowper Coles, E.N., has in- 
vented revolving iron turrets, centred on the 
keel, and made to revolve b\' machinery con- 
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nected with tho ship’s engines. The bulwarks 
are made to fall down on binges, and the masts 
are based on three diverging supports. These 
arrangements _ give the guns fhlL power and 
range ; and, viewed as a battery, there can be 
no question as to the advantage of the system. 
The Americans constructed, during the war of 
secession, numerous vessels on this plan ; but 
they have not proved good sea-boats. Tho 
* Eoyal Sovereign,* on the contrary, which was 
adapted in this country to Captain Coles’ de- 
sign, has held, her own against the best of the 
other iron-dads in heavy sea-ways. The 
Admiralty still debate whether to try to 
make broadside-armoured vessels, which are 
known to be seaworthy, capable of carrying 
the heaviest ordnance, or to build seaworthy 
turret-vessels which can without doubt cany 
guns of the largest calibre. 

It is a noteworthy dreiimstanee, that of the 
new iron vessels, many of the finest have been 
built in private yards on the Thames, Tyne, 
Mersey, and Clyde. 

The following table will show the force of 
the British navy at four distinct periods mo- 
morable in naval history: — 
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1 

S » 

1 

CQ 

Grand Total 

1 

1798 

In Commission . 
Ordiuoary • • 
Building • • 

26 109 

84 82 
12 8 

; ; 

185 

168 

20 


Total . . 

122 199 


821 

402,565 

1820 





In Commission . 

14 113 


127 


Ordinary , 

113 255 


368 


Building 

22 95 


117 


Total . . 

149 464 


613 

605,527 

1880 





In Commission . 

14 143 

7 

164 


Ordinary , 

75 262 

4 

341 


Building • . 

18 64 

1 

88 


Total . . 

107 469 

12 

588 

544,416 

1840 





In Commission . 

28 149 

65 

242 


Ordinary . 

54 220 

16 

289 


Building . 

23 84 

7 

64 


Total . 

105 403 

87 ' 

595 

500,232 


present constitution of the navy so often 
excites political and professional discussion, 
that a greater detail is desirable. The follow- 
ing table shows the strength of the several 
dasses of vessels composing the steam navy in 
1865. For purposes of offensive war, these 
may be taken to represent our total effective 
force; for the wooden sailing vessels of the 
old type (of which many still exist), although 
useful as dep6ts, hulks, and training ships, would 
be of little avail in line of battle, supposing 
that they could ever get there. 
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Tim Steam Navy of Great Britain^ 1865. 





1 

Gmrs 

Towitaob 

Class of Vossol 


;> 

•g 


1 


1 


1 

1 

1 




i 


1 

1 

1 


1 

1 

1 

Iron-cased Vessels: 












Sorew-sMps 



26» 

621 

41 

4 

20 

102,831 

6,621 

993 

8,966 

Hydraulic gun. vessel 


!*> 

2? 

2 

2 

2 

778 

778 

778 

778 

Double-screw gunboats . 


2« 

4 

2 

2 

2 

1,491 

764 

737 

745 

Floating batteries (screw) 


5 

78 

16 

14 

16 

8,955 

1,973 

1,469 

1,791 

100 guns and upwards, screw . 


6 

662 

121 

102 

110 

19,892 

4,245 

3,726 

8,978 

90 to 99 guns, screw 


. 

1 

97 

97 

97 

97 

3,101 

3,101 

3,101 

3,101 

80 to 89 „ „ 



12 

983 

86 

81 

82 

41,678 

3,729 

3,091 

3,466 




28 

2,129 

79 

70 

76 

83,292 

3,840 

2,839 

2,976 

60 to «9 „ „ 



17 

1,086 

68 

60 

64 

40,894 

2,642 

1,751 

2,406 

60 to 69 „ „ 



1 

60 

60 

60 

60 

1,760 

1,760 

1,760 

1,760 

40 to 49 „ „ 



1 

49 

49 

49 

49 

8,771 

3,771 

3,771 

3,771 

30 to 39 „ „ 



2 

66 

36 

81 

33 

3,447 

1,872 

1,675 

1,547 

1,723 

. 

Screw . 


38d 

1,409 

46 

22 

ST 

107,369 

3,740 

2,825 


Paddle . 


7 

99 

21 

6 

14 

9,459 

1,860 

1,191 

1,361 

Corves 

Screw , 


27 

630 

22 

13 

20 

37,446 

1,857 

953 

1,387 

Sloops . . 

Screw . 


37* 

466 

17 

4 

12 

27,934 

1,081 

486 

765 

Paddle . 


17 

96 

6 

3 

6 

16,762 

1,124 

818 

086 

Gun Vessels . 

Screw . 


41f 

181 

6 

1 

4 

22,691 

869 

299 

663 

Paddle . 


1 

8 

3 

3 

3 

237 

237 

237 

237 

Mortar Ships 

Screw . 


3 

86 

12 

12 

12 

3,549 

1,258 

1,090 

1,183 

ThroopShtps . . . 

Screw . 


9 

84 

6 { 

2 

4 

18,688 

3,463 

647 

2,071 

Store Vessels . 

Screw . 


6 

10 

4 

0 

2 

4,855 

1,131 

440 

726 

Paddle . 


1 

1 

1 

1 

1 

704 

704 

704 

704 

Surveying Vessels « 

Screw . 
Paddle . 


1 

5 

5 

18 

6 

6 

6 

0 

6 

3 

486 

2,751 

486 

889 

486 

112 

486 

660 

Despatch Vessels . . 

Paddle . 


2 


, , 

, , 


1,670 

836 

835 

836 

Tugs . . 

Double-screw 

1 

* , 


, , 


37 

37 

37 

87 

Paddle . 


11 

1 

1 

0 

0 

2,628 

360 

76 

230 

Gunboats . . 

Screw . 


319 

160* 

2 

1 

1 

27,370* 

270 

209 

230* 

Floating Factories , 

Screw , 


2 

, , 

• » 


, , 

1,268 

720 

643 

681 

(Screw . 


1 1 



, , 


296 

295 

296 

296 

Miscellaneous Small J 

Paddle . 


36 

61 

* 6 

0 

2 

12,784 

889 

111 

364 

Vessels , . . 1 

Screw 

and 









1 

, Paddle 


' 1 


• , 

, , 


42 

42 

42 

42 

Tachts • . • .<1 

Screw . 


1 

, , 


, , 

. . 

812 

312 

812 

812 

Paddle . 


1 ^ 

6 

2 

0 

1 

6,143 

2,345 

98 

857 




[ 473 

8,717 

121 

0 

18 

616,666 

6,621 

37 

1,301 


• Of these 3 are returned as building. 
^ « 1 is „ „ 

« „ 3 are „ „ 


* Of these 2 are returned as building. 
^ » 1 is „ 

s An approxunation. 


The sailing nayy, of little nse except for 
harbour service, comprises 1 hospital chip, 
4; receiving ships, 2 coal d4p6ts, 15 training 
ships (mounting 290 guns), 10 guard ships 
(carrying 306 guns), 3 store ships, 2 sloops, 
2 brigs: all the foregoing being in commis- 
sion. In addition to these there are 10 line- 
of-battle ships, 21 frigates, 6 corvettes, 13 
s'" oops, and 19 brigs, cutters, and smaller ves- 
sels : all in ordinary. There are, at the same 
time, 115 old vessels, unfit for sea, on duty as 
coal-hulks, powder magazines, hospitals, tanks, 
churdies, &c. 

In the service of the coastguard are 48 fast- 
sailing cruisers and 38 wateh-vessels, ranging 
in tonnage from 24 to 484 tons. 

The parliamentary vote for the service of the 
navy in 1865 was 10,392, 224^ 

Classes and Bates . — It is of great importance, 
in order to insure union in the movements of a 
fleet and to facilitate the fitting out and repair 
of ships, that those of the same rate or dass 
should not diifer materially in size or build 
from each other, Until the Restoration vessels 
653 


appear to have been 'rated' from the comple- 
ment assi^ed to each, without any reference 
to the ordnance they carri^ ; but on the re- 
commendation of a committee appointed in 
17 45 this method was superseded by cLassifica- 
tion according to ytms. In 1793 our ships, 
which, in consequence of the previous wars, 
had outgrown their establishments of ordnance, 
were rated anew at so many guns and upwards ; 
but the latitude of the term and upwards 
giving rise to great irregularities, an investiga- 
tion took place in 1816, when by an order in 
council the rule which existed previously to 
1793 was revived, and ships were ordered to 
be rated thenceforth from me number of guns 
and carronades actually carried, and not ac- 
cording to the erroneous denominations which 
had latterly grown into nse. Alterations have 
since been made from time to time, as the 
average size of the ships has increased. The 
royal navy, as at present constituted, corn- 
rises four principal classes : 1. Rated ships. 
. Sloops. 3. Gun vessels. 4. All other ships 
and sinaUex vessels commanded by lieutenants. 
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These classes of the royal fleet are thus ' general, a controller of victualling, a director- 
subdivided : — 1, Bated ships. First rates : general of the medical department, a director 
ships carrying 110 guns and upwards, or hav- *f transports, a director of engineering and 
ing complements of at least 1,000 men. Second architectural works, an hydrographer, and a 
rS^es : one of the royal yachts, and all ships iontroUer-general of the coastguard, 
carrying from 81 to 109 guns, or having com- Passing to the active service, there are three 
plements of from 800 to 999 men. Third gradations of admirals, viz. admirals, vice- 
rates : other royal yachts ; aU ships bearing the admirals, and rear-admirals ; distinguished by 
flag or pendant of an admiral superintendent the mast at which they severally carry the 
or a captain superintendent of a dockyard; St. G-eorge’s flag, viz. at the main for an admi- 
ships carrying 60 to 80 guns, or having com- ral, fore for a •vice-admiral, and mizzen for a 
plements of from 601 to 799 men. Fovrth ’ear-admiral. All admirals, whatever be their 
rates : frigate-huilt ships carrying from 410 to rank, take the common title of flag officers, 
600 men. Fifth rates', ships the complements Admirals rank with generals in the army, 
of which are not more than 400 and not less vice-admirals with lieutenant-generals, and 
800 men. Sixth rates : other ships bear- rear-admirals with major-generals, 
ing captains. The second class (sloops) in- The command of every rated ship is intrusted 
eludes aU vessels placed in the charge of com- to a captain, who'has under him a commander (if 
manders, and carrying their principal arma- the ship he of the first, second, or third rate), 
ments on one deck in broadside ports. The a certain number of lieutenants, according to 
third class (gun vessels) comprises all vessels the size of the ship, with a master, paymaster, 
under (^mmanders, and carrying their principal marine ofEleers, surgeons, sub-lieutenants, en- 
armament on one deck amidsbips. The fourth gineers, midshipmen, gunnerSj &c. A captain of 
class, prindpally devoted to gunboats, is suffi- three years’ standing ranks •with a colonel in the 
dently described above.' axmy, and a captain of less than three years' 

Govemmmt of the Navy. — The general di- standing, or a commander, with a Heutenant- 
rection and control of all affairs connected colonel; a lieutenant of eight years’ standing 
with the navy is intrusted, under her majesty, ranks with a major, and other lieutenants with 
to the lord high admiral, or to the commission- captains ; sub-lieutenants with lientenants in 
era for discharging the functions of that officer, the army, and midshipmen with ensigns. The 
The duties of the lord high admiral •were for- captain is responsible for the discipline and 
marly judicial as well as administrative ; hi efficiency of the crew, and the good order of 
having not merely to govern the navy, but t< the ship. But altho'ugh he is furnished with 
preside over a court for a^udging all nau'tical minute instructions for his guidance in every 
cases, and for taldng cognisance of all offences particular, much must always necessarily de- 
committed on the h^h seas. But •the judidal pend on liis conduct and character. He has 
are now separated from the other duties o' power to order punishment to be inflicted; 
^is high funetdona^, being devolved upon tht but his sentence must be carried out in the 
judge of the Admiralty Court. [Admira'lty, presence of all the officers and the ship’s 
CouET OP.] company. An account, stating all the circum- 

From the reign of Queen Anne do'wn to thi stances, must also he entered in the ship’s log, 
present time, with the exception of the short an abstract of which is forwarded each quarter 
period during which William IV., when duk to the Admiralty. This regulation has tended 
of Clarence, held the office, the duties of thi to repress hasty and inconsiderate punishment; 
lord high admiral have been dischaiged by and has done much to improve the conduct of 
commissioners. These have consisted generally the officers, as well as to promote the proper 
of a first lord and of four junior lords. Ci- discipline of the navy. 

vilians may he appointed to these offices ; but Composition of the Navy. — The navy is com- 
at least two of the lords are professional men. posed of two bodies of men— seamen and 
Butthoughassistedby the advice of junior lords, marines [JJiIab-intis] ; and the officers under 
practically all the power and authority of the whose command it is placed are divided into 
board is vested in "Qie •first lord. The powers three classes, ■viz. commissioned, warrant, and 
exercised by the Board of Admiralty are very petty officers. Commissioned officers corn- 
extensive and important. They have the ahso- prise flag officers, commodores (who are act- 
lute control of the materiel and personnel a ing flag officers), captains, commanders, lieu- 
the navy, both as regards disdpline anc tenants, staff commanders, masters, inspectors 
finance ; sulject, of co^orse, to the votes o of machinery, chief engineers, sub-lieutenants, 
parliament and tbe annual Mutiny Act. Th< second masters, chaplains, naval instructors, 
navy is represented in parliament by the first medical officers, paymasters, secretaries to flag 
lord, who is a cabinet minister, by one dvil officers, assistant paymasters, and all officers 
lord and one of its secretaries, who are mem- of marines. Warrant officers are those who 
beffl of the government, andhyany of the naval hold their appointment by warrant from th e 
happen to be in the House. lords commissioners of the Admiralty; to this 
under ’the superintendence of •fcbe lordi class belong gunners, boatswains, carpenters, 
comn^cmers, the civil deparfanents of tbi and engineers. Petty officers are divided into 
Adtmpaaty are directed by a controller of tb« three classes: chief, first class, and second class. 
»avy, an accountant-general, a storekeeper- It is mmecessary to spedfy the numerons com- 
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ponents of these classes, who comprise all tho | 
skilled artificers of the crew. 

Any person may enter the navy as a common 
seaman, on application to the commanding 
officer of any of her majesty’s ships in commis- 
sion, provided he be approved by the examin- 
ing snrgeon, and have not previously been 
‘discharged from the service with disgrace.’ 
Persons who have never been at sea are rated 
as ordinary seamen of the second class, and 
seafaring men are rated as ordinary or ahU 
seamen, according to their experience. [Im- 
pressment.] 

Young gentlemen enter the service as naval 
cadets between twelve and fourteen. The 
cadet must remain in the training ship a twelve- 
month ; he is then discharged into a sea-going 
ship as a cadet, unless he obtain a first^ass 
certificate on passing out, in which case he will 
be discharged as a midshipman. If discharged 
as a cadet, he has to serve another twelve- 
month in order to qualify for a midshipman. 
After serving as midshipman three ye^s and 
a half, he is examined (provided he is nineteen 
years of age) in seamanship, and he then 
obtains the rank of acting sub-lieutenant, which 
rank is confirmed on his passing the examina- 
tions at Ihe ISTaval College at Portsmouth. 

No person is eligible for promotion to the 
rank of lieutenant till he has passed the above 
three examinations ; hut if a midshipman has 
passed in seamanship he may, by death ox in- 
validing vacancy, be panted a commission as 
aoUng nentenant, which is generally confirmed 
on his passing the final examination at Ports- 
mouth. 

Captains and admirals are promoted hy 
seniority, on what is termed a flag fromotitm. 
taking place ; hut a captain must have served 
as under, in command of a rated ship, before 
he can obtain his flag ; viz. 

In war .... 4 years. 

In war and peace combined 5 „ 

In peace . . . . 6 „ 

All other classes of officers are promoted 
at the discretion of the Board of Admiralty, 
the patronage resting with the first lord. 
There is, however, an educational standard 
to which every officer must attain, prior to 
promotion or advancement. Por other par- 
ticulars relating to the navy, see Navai. 
Architecturb, Ship, and the other naval 
articles, which will be found under their re- 
spective heads in this work. 

Foreign Navies. — Space forbids any length- 
ened description of foreign navies, and it must 
suffice to state that the marine of nearly every 
power has advanced greatly in efficiency dur- 
ing the past few years. There seems to he a 
contest between the powers which shall form 
the best fleet of iron-sided vessels. Nations 
little known in modem naval warfare are 
already acquiring these terrible floating for- 
' tresses. Italy, Turkey, Egypt, Sweden, Den- 
mark, Spain, and Portugal have already seve- 
ral; while France, Euasia, and the United 
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States have fleets which the British govern- 
ment might not always find it easy to match. 
It is fair to add, that a large proportion of 
these foreign armour-plated vessels, as of those 
built for the British navy, have been con- 
stnietod in the workshops of the Tliames, 
Clyde, Mersey, and Tyne. 

STazarene. A native of Nazareth- This 
name is commonly applied in the East to 
Christians, as being the followers of Jesus 
of Nazareth. It also denotes a sect which 
sprang up in Palestine in tho second century, 
and endeavoured to engraft the rites and 
observances of the Jews on the religion of 
Jesus Christ : in this respect they bore a con- 
siderable resemblance to the Ebionites, whose 
contemporaries they were, but with whom they 
must not be confounded. No traces of them 
existed in the fifth centiuy. 

xrazarite (Heh. nazar, to separate). In 
the Levitical law, one separated to the Lord 
hy a vow. (Num. vi.) The chief observances 
of the Nazarites were, to refrain from drink- 
ing wine, to suffer the hair to grow, and to 
avoid coming in contact with a corpse. 

»re iSxeat Regno (Lat.). In Law, a writ 
to detain a person from going out of the king- 
dom without the king’s license, directed to the 
sheriff, or to the party himself. The use of 
the writ is to prevent a party from vdthdrawing 
his person and property from the jurisdiction 
of the courts in Encana ; hut this purpose was 
served at common law before the late Insolvent 
Act by arrest, and bail obtained. This writ 
lies, therefore, where there is a suit in equity 
for a demand for which the plaintiff could not 
arrest at law ; and is always granted upon a 
hill just filed in equity, 
xsreap or Weep Tides. The lowest tides, 
being those which are produced when the 
attractions of the sun and moon on the waters 
of the ocean are exerted in directions perpen- 
dicular to each other. ‘When the two forces act 
in the same or in exactly opposite directions, 
the &gHng or highest tides are produced. The 
neap tides take place about four or five days 
before the new and full moons. [Tides.] 

Weat (A.-Sax. nyten, from nitan=ne witan, 
not to know ; corresponding to the Greek &Koyov, 
as a name for an irrational animal ; Wedg- 
wood). A term applied to cattle : neafs foot 
oil is the fat obtained by boiling calves’ feet. 

Webulas (Lat. clouds or mists). In Astro- 
nomy, the name given, on account of their 
general cloudy appearance, to a very numerous 
class of celestial objects, being, however, for 
the most part, telescopic, and only visible in 
telescopes of considerable power. 

It is to Sir William Herschel that astronomy 
is indebted for the first examination and 
analysis of these remarkable objects. A few 
of them have indeed been known since the 
discovery of the telescope, and one or two of 
them are visible to the naked eye; but his 
powerful tel^eopes first disclosed the fact of 
their existence in immense numbers, and in all 
quarters of the heavens, not indeed distri- 
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buted uniformly, "but generally speaking 'with a 
marked preference to a broad zone, crossing 
the Milfey Way nearly at right angles, its 
general direction being not "very remote from 
that of the hour circle of Oh. and 12h. In the 
so'ttthern hemisphere the distribution appears 
to be more uniform. 

Nebulae are dirided by Sir W. BEerschel into 
the foUo'wing classes : 1. Clusters pf stars, in 
which the stars are clearly distinguishable ; 2. 
Besolvable nebulae, or such as excite a sus- 
picion that they consist of stars, and which any 
increase of the optical power of the telescope 
might be expected to resolve into distinct 
stars ; $. hlebulse, properly so called, in -wbich 
there is no appearance whatever of stars; 4. 
Planetary nehulae; 5. Stellar nebulae; and 
6. Nebulous stars. 

Clvst&rs of Stars , — ^These are either globular 
or of an irregular figure, formmg bright isolated 
patches, which at'fcract attention, as if they were 
brought together hy some general cause. The 
JPlei^es is a cluster of tiiis sort : the naked 
eye can distinctly perceive six or seven stars 
in it, and may catch occasional glimpses of a 
great many more ; but the telescope shows fifty 
or sixty crowded together in a very moderate 
space, and insulated from the rest of the 
heavens, A Imninons spot, called JPrasepe, or 
the Beehive, in the constellation Cancer, is 
resolved entirely into stars by an ordinary 
tdescope. In ■me sword-handle of Perseus is 
another such spot, crowded with stars, but not 
so easily resolved. There are a great number 
of less distinct nebulous specks of the same 
kind, which in ordinary telescopes have much 
the appearance of comets without tails, and 
have frequently been mistaken for such: when, 
however, they are examined •with instruments 
of great power, any such idea is completely 
destroyed. They are then, for the most part, 
perceived to consist entirely of stars, crowded 
together so as to occupy almost a definite 
outline, and to run up to a blaze of light in the 
centre, where their condensation is usually the 
greatest. Many of them are of an exactly 
roxmd figure. Others, again, are of an irregular 
form, and less definite in their outline, so that 
it is not easy to say where they terminate. In 
some of them ihe stars are nearly all of a size, 
in others extremely different; and it is no -un- 
common thing to find a very red star occnpyiog 
a conspicuous situation in the otoup. 

Besohable ne^les are considered as objects 
of the same nature as the preceding; but as 
being either too remote, or consisting of stars 
too mint, to affect us by their individual light. 
They are almost universally round or oval; 
their irregularities of form being extinguished 
by the dmtance, and only the general figure 
of the condensed parts being ^scernible. In 
telescopes of insufficient optical power, all 
the great globular clusters exhibit themsd.ves 
undOT this appearance. 

^<^erJy so cdUd . — Observations 
vdtkr^gupenor telescopes had rendered it pro- 
bable' that no phymcal distinction existed 
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between this class of objects and cluster of 
stars, the difference of appearance seeming to 
depend only on the power of the telescope -with 
wmch they were observed; but recent researches 
with the spectroscope applied to the telescope 
have completely negatived such au hypothesis. 
Altho-ugh multitudes of nebulae which in 
HerscheTs eighteen-inch reflector exhibited not 
the sHghtest appearance of resolvability, when 
examined with LordRosse’s six-foot reflector 
are clearly resolvable, and seem to consist 
merely of clustering stars, still many exist 
whi(fii, under the greatest powers whi<^ have 
been yet applied, show no signs of being com- 
posed of separate stars. The great nebula 
in the sword-handle of Orion, discovered by 
Hnygens in 1656, and repeatedly figured and 
described by astronomers since that time, is a 
notable instance. Another in the constellation 
of Andromeda may be mentioned, which is 
visible to the naked eye, and often mistaken 
for a comet. Its appearance is described by 
Simon Marius as mat of a candle shining 
through horn. Its form is a pretty long oval, 
increasing by insensible gradations of foght- 
ness, at first very gradually, but at last more 
rapidly, up to a central point, which, though 
very much brighter than the rest, is yet evi- 
dently not stellar, but only nebulous matter in 
a high state of condensation. It has in it a 
few small stars ; but they are obviously casual. - 
3Mr. Gf-. P. Bond describes it as extending 
nearly two and a half degrees in length, and 
upwards of a degree in breadth. Like the last 
described, a very n'umerous class of nebulse are 
of a round or oval figure, increasing more or 
less in density towards the central point. In 
thm respect, however, they differ extremely ; in 
some the condensation being slight and gra- 
dual, in others great and sudden. They also 
present great diversity of appearance, in respect 
of deviation from the spherical form. Some 
axe only slightly elliptic, others much extended 
in length ; and in some the extension is so great 
as to give the nebula the character of a long, 
narrow, spindle-shaped ray, tapering away at 
both ends to points. Some nebulse are annular ; 
but these are among the rarest objects in the 
heavens. The most conspicuous is situated half- 
way between the stars & and y Lyrse, and may 
be seen with a telescope of moderate -power. 

JPlanfiary have exactly the appear- 

^ce of planets — around or slightly oval discs, 
in some instances quite sharply terminated, in 
others a little hazy at the borders, and of a 
light exactly equable, or only a little mottled, 
which, in some of them, approaches in vivid- 
ness to that of actual planets. Whatever the 
nature of these objects may be, they must be of 
enormous magnitude. One in Aquarius presents 
the diameter of 20" ; another, in Andromeda, 
has a visible disc of 12^', perfectly defined and 
roxmd. Granting them to be equally distant 
from us ■with the stars, their real dimensions 
must be such as would fill, on the lowest com- 
putation, the whole orbit of Uranus. Their 
intrinsic splendour must also be immeasurably 
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inferior to that of the sun’s: for a circular 
portion of the sun’s disc, subtending an angle 
of 20", would give a light equal to 100 fM 
mooTis, whereas not one of the nebulas in 
question is discernible with the naked eye. 
Lord Eosse has recently observed a marked 
spiral arrangement in several nebulae. 

Stellar neMce are those in which the con- 
densation of the nebulous matter towards the 
centre is great and sudden ; so sudden, indeed, 
as to present the appearance of a dull and 
blotted star, or a star with a slight burr round 
it. The nebtdom stars present the beautiful 
and striking phenomenon of a sharp and bril- 
liant star, surrounded by a perfectly circular 
disc or atmosphere of faint light; in some 
cases dying away on all sides by insensible 
gradations, in others almost suddenly termi- 
nated. A very fine example of such a star is 
55 Andromedse, EA. Ih. 43m., l!?r.P.D. 50° 7^ 

*The nebulas, ’ says Sir J. Herschel, ‘famish, 
in every point of view, an inexhaustible field 
of speculation and conjecture. That by far the 
largest of them consist of stars, there can be 
little doubt ; and in the interminable range of 
system upon system, and fibnnament upon fir- 
mament, which we thus catch a glimpse of, 
the imagination is bewildered and lost. On 
the other hand, if it be true, as, to say the 
least, it seems extremely probable, that a 
phosphorescent or self-luminous matter also 
exists, disseminated through extensive regions 
of space, in the manner of a cloud' or fog, now 
assuming capricious shapes, like actual douds 
drifted by me wind, and now concentrating 
itself like a cometic atmosphere around par- 
ticular stars, what, we naturally a.sk, is the 
nature and distinction of this nebulous mat- 
ter? Is it absorbed by the stars in whose 
neighbourhood it is found, to furnish, hy its 
condensation, their supply of light and heat? 
or is it progressively concentrating itself, by 
the eflEeict of its own ^avity, into masses, 
and so laying the foundations of new sidereal 
systems, or insulated stars? It is easier to 
propound such questions than to offer any 
probable reply to them,’ (‘Treatise on Astro- 
nomy,’ Cabinet Gyclopadia. See also Herschel’ s 
OutUnes of Astronomy.) 

The recent researches of hlr. Huggins have 
proved that many of the unresolvable nebulae 
consist, chiefly at least, of glowing gaseous 
matter; nitrogen and hydrogen being ap- 
parently their principal constituents. This 
highly important discovery entirely alters the 
ideas previously entertained respecting the 
nature of such nebulae. The opinions which 
have been entertained of the enormous dis- 
tances of the nebulae, founded upon the sup- 
posed remoteness at which stajs would cease to 
be separately visible in our telescopes, must now 
be abandoned, in reference at least to those of 
the nebulae which have thus been proved to be 
gaseous. If we suppose the gaseous substance 
of these objects to represent the nebndous fluid 
out of which, according to Herschel’s hypo- 
thesis, stars are to be elaborated by subsidence 
Von. II. 657 
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and condensation, we should expect a gaseous 
spectrum with groups of bright lines as nume- 
rous as the dark lines, due to absorption, found 
in the spectra of the stars. We cannot, however, 
conceive that the elementary gases composing 
these nebulae can ever condense into solids and 
liquids such as we find in our own solar system. 

srecesslty, Boctrlne of. That scheme 
which represents all human actions and feelings 
as links in a chain of causation, determined by 
laws in every respect analogous to those by 
which the physical universe is governed. This 
doctrine has been attacked and defended with 
^eat zeal, in almost every period of specula- 
tive enquiry since the Eeformation. The in- 
ductive method of research, applied by Bacon 
and his contemporaries to the phenomena of 
nature, led very soon to the adoption of a 
similar method in reference to the phenomena 
of mind. The discovery, or rather the dis- 
tinct reassertion, of the law of association, by 
Hobbes, and the ready solution which it appeared 
to furnish of states of consciousness, which, 
without it, would have seemed capricious and 
unaccountable, encouraged many philosophers 
to attempt its application to every province of 
the human mind. It is only in connection 
with this fact that the prevalence of neces- 
sarian views in modern times can be adequate- 
ly explained. The distinction between man 
and nature, between the actions of a self- 
consdous agent and the workings of blind 
unintelligent powers, was considered by the 
great philoso|>hers of antiquity as the ground- 
work of their systems of morality, and as 
involved in the very conception of moral 
science. It was natural that this distinction 
should be felt to be a barrier to the progress 
of an exclusively empirical psychology. To 
historians of man’s nature the necessity of his 
actions appeared in the light of an hypothesis 
which lay at the very foundation of their en- 
quiries, precisely as Ihe natural phUosopher is 
compelled to assume the regular, recurrence of 
the same outward phenomena under the same 
circumstances, ^ The psycholc^st considers 
the states of which he is conscious merely as 
they are related to each other in time ; and, 
thus considered, it seems to him a mere iden- 
tical proposition to assert that all that can be 
known of them is the order of their succession. 
If their succession were arbitrary or uncertain, 
nothing could be known of it, and the sdence 
which he professes could no longer have an 
existence. It is in this consideration, rather 
than in the dialectic subtleties by which the 
doctrine has been sometimes defended, that the 
real strength of the necessarian lies. So long 
as he can maintain the merely phenomenal 
character of human knowledge, he can reduce 
his opponents to the dilemma of either denying 
the possibility of mental science altogether, or 
of admitting the existence of those uniform 
laws which are its only object. In its relation 
to morality, the doctrine of necessity has been 
considered to involve dangerous consequences. 
Attempts have been made by modern neces- 
IJ XJ 
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sariana to rescue it from this imputation. Sir | 
James Maekintosli, in particular, lias devoted 
some portion of his Dissertation {EnGyclojpeBdia 
Britannica) to the explanation of the prindpal 
ethical terms, on the necessarian hypothesis. 
{^Gen&ral Bemariks, sec. vii. p- 393.) Notwith- 
standing the ingenuity of this effort, the student 
will probably find, on careful examination, that 
the great question at issue is left much in the 
same state as before. 

nrecfe: of a capital. In Architecture, the 
space above the shaft of a column, between the 
annulet of the capital above, and the astragal 
at the top of the shaft below. In Mediaeval 
Architeeture, the mouldings at the bottom of 
the capital of a column are frequently called 
the neck mouldings. 

XTecrologry (w. yewpos, dead, and x6yos). 
A collection of biographical notices of deceased 
persons, published shortly after their death, 
18 commonly called a necrology. The list of 
dec^sed benefactors to a monastery, cathedral, 
&c,, was also termed its necrology. 

ISTeoromaiicy’ (Gr. veKpo/xavreia). Divina- 
tion by consulting the spirits of the dead. 
The Necyomanteia of the Odyssey exhibits the 
superstition in a very peculiar form. Odysseus 
(Ulysses) performs a sacrifice with peculiar 
solemnities, and pours the sacrificial blood 
into a ditch; the spectres of the dead rush 
wildly from the infernal regions to taste the 
blood ; when, ^scovering the shade of Teiresias, 
of which he was in search, he compels it to 
answer hie questions. The rest of the book, 
in whi<h Odysseus appears actually to descend 
to the shades, and to see the punishments of 
celebrated criminals, is suspect^ by some com- 
mentators to have been an interpolation of later 
times. Similar customs in practising the art of 
necromancy seem to have been followed for a 
long period in Greece and Italy. Horace men- 
tions the pouring of the blood of a sacrificed 
sheep into a ditch in order to attract the Manes 
from beneath. But in Thessalj, the most cele- 
brated of classical regions for its proficiency in 
the art of magic, peculiar horrors seem to have 
attended the exercise of necromancy. Eridhtho, 
Lucan’s Thessalian witch, reanimates the corpse 
of a soldier slain in battle, and compels him to 
answer her questions respecting futurity. But 
the ^uxdytoyoi, or professed evokers of spirits, 
in Thessaly, seem to have performed their rites, 
whether as impostors or as fanatics, with the 
sacrifices of human beings and various other 
enormities. [Magic ; Witch.] 

Wrecronlte. A variety of Ortheclase. It 
is found in small nodules in the limestone of 
Baltimore, and when struck it exhales a fetid 
odour resembling that of putrid flesh, 

STecropliagraiis (Gr. peKp6s, and <pdy(», I 
eat). The name of a family of Clavicorn 
beetles, comprehending those which feed on 
dead and decomposing animal substances. 

. STeoropolls. Iiiterally, a city of' 'the dead, 
cucM common graveyard for interring the bo^es 
.of de^t^ed persons. The burying-places of 
■the aament Egypthma were often divided into 
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^>laces of interment for the separate castes 
in the same enclosure. One of the most singu- 
lar of these structures may be seen at Isa-el- 
Haghar in Lower Egypt : it is a parallelogram 
of 2,160 Erench feebon the side, by 1,440 feet, 
and contains several rows of tombs. Amongst 
the Greeks, the custom appears to have pre- 
vailed of using the ancient quarries for this 
purpose, as at Nauplia, and near many cities of 
Asia Minor also. The necropolis of the Greek 
cities was alwa^'s removed from the habitations 
of the living ; and no one was buried in the 
cities, but as an exception. For the Etruscan 
tombs, see Dennis, Cities and' Cemet&nes of 
Etruria. 

areorosls (Gr. veKpaxrts). In Botany, a 
disease of plants, chiefly found upon the 
leaves and soft parenchymatous parts of vege- 
tables. It consists of small black spots, below 
which the substance of the plant decays ; and 
hence is commonly called spotting. 

Nscnosia. This term is applied in Surgery 
to the mortifi-cation of parts of bones. 

ITectar (Gr.). In Greek Mythology, the 
drink of the immortal gods. [Ambbosia.] 

Nectarine. A variety of the peach, in 
which the velvety covering of the skin is 
obliterated, and the surface is smooth and 
shining. Nectarines are generally more highly 
flavoured than peaches. 

Nectaxiiixn. In Botany, the nectary of a 
flower, that is to say, any part that secretes a 
honey-like substance. The term is variously 
applied to modifications of the petals, of the 
stamens, and of the disc. 

NecOle Ore (so called from the acioular 
form of its crystals). A native sulphide of bis- 
muth, copper and lead, found at Beresowsk in 
Siberia, embedded in white Quartz. It occurs 
in acicular four or six sided prisms. 

Needle Stone. The name given to acacular 
varieties of Natrolite and Scoleeite. 

Negative (from Lat. nego, Z deny). In 
Lo^e, this term denotes the quality of a pro- 
position which denies the agreement between 
the subject and predicate. 

Negrative Sign. In Algebra, this term 
denotes an operative symbol written thus, — : it 
is also called minus, and combines with other 
symbols according to predetermined rules. 
The fundamental operative laws of algebra 
remaining the same, the results will bear 
differ^t mterpretations, or admit of no intelli- 
gible interpretation whatever, according to the 
greater or less generality of the meanings as- 
scribed to the symbols. Thus in the first 
generalisation of ordinary arithmetic, where 
letters are used as symbols of numbers, the 
n^ative sign denotes subtraction, and a result 
a’—hhs perfectly intelligible so long as a exceeds 
5,but simply unintelligible when h exceeds a. In 
&e latter case, of which 3 — 5 may serve as an 
illustration, the general laws of algebra permit 
us to write the result in any one of the forms 
(5-2)-6, 6-5-2, 0-2, -2; in which last 
form the result in question is called a neyoMue 
number. When, more generally, we operate 
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upon symbols of quantity, a result such as — 
is called a negative quantity ^ and xuay always 
be considered as a quantity of the same noAwre 
as a, but diametrically opposite in Tdnd ; thus 
if a represent distance measured northwards, 
— «will denote the same distance measured 
southwards", if a denoted a sum of money 
gained, —a would denote an equal amount 
lost ; or again, if a represented future time, 
—a would denote yast time, and so on. 

The doctrine of negative quantities involves 
many metaphysical subtleties, and has given 
rise to numerous discussions; amongst the 
most instructive works on the subject are the 
following: Carnot’s G&miktrie ae Position, 
Paris 1803; Peacock’s Algebra, Cambridge 
1830, and Ids * Report on certain Brandies 
of Analysis,* Proceedings of the British Assooia- 
tion 1834 ; Be Moron’s Trigonometry, London 
1849, and ids art. in the Penny CyclojpcBdia", 
Sic W. E. Hamilton*s Lectures on Qy,aternions, 
Bublin 1863, and his ‘Essay on Conjugate 
Punctions, &c.’ in Transactions of the JSoycd 
Irish Academy 1835. 

KTegotlalkle Xnstrameixts. In Law, in- 
struments on which the right of action passes 
by mere assignment, signified ordinarily by 
indorsements, of which the chief are bills of ex- 
change and promissory notes. To render them 
legally negotiable, it appears that the words 
payable to bearer or to order, or equivalents 
for these, must be employed. 

iregrro (Span. ; Lat. niger, blach). This term 
has been applied to the dark races of men 
distributed over the tropical and southern dis 
tricts of Africa, and found also in the Papuan, 
Australian, and Tasmanian islands. Latham 
has defined a negro as an intertropical African 
in ‘ a humid alluvial locality.* The skulls of 
negroes exhibit a more or less prognathism 
or protrusion of the maxillary alveoli, and 
diagonal position of the teeth. The hair is 
crisp and woolly, and the calf of the 1^ flesh- 
less; the feet are large and flat, whilst the 
pelvis is contracted. ^ The outer surface of the 
brain of negroes exhibits a more symmetrical 
arrangement of the gyri than is usual in Eu- 
ropeans; it is not known whether this differ- 
ence extends to the internal cerebral sfccucture. 
The large size of the true molar teeth and the 
junction of the frontal and squamosal bones 
are also frequent characters of the negro races. 

The distinctions of this race are marked and 
peculiar ; but they are not universal or every- 
where the same. Thus, the colour varies, 
although less so, perhaps, than that of any 
other of the great varieties of mankind ; the 
Hottentots, am various southern tribes belong- 
ing to the jSthiopian race, are in this and other 
respects widely different from their brethren. 
The woolly b^, dark jet colour, and some 
external peculiarities of conformation, seem 
chiefly to belong to those numerous tribes 
whidi inhabit the west coast of Africa, between 
the equator and the tropic of Cancer. But, 
even within that region, some tribes are to 
be found whose physiognomy is very different 
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feom that which we are accustomed to regard 
as representing the negro type. South of the 
equator many of the tribes are inferior in 
strength and stature, and very different in 
appearance: from this region many of the 
Brazilian negroes are imported. In New 
Guinea, otf the south-eastern extremity of 
Asia, a native population is found with most 
of the characteristics of the African negro. 

The negro race appears to have been sub- 
jected to the tribute of furnishing slaves to 
its more powerful and intelligent neighbours 
from a very remote period. Many ages before 
the first European slave ship had visited the 
coasts of Africa, the Arabs bore off* slaves 
in their caravans, across the Sahara, to the 
northern coasts of the continent ; and even in 
classical writers (Terence, for example) we find 
mention made of black or Ethiopian slaves. 
[Slave Tbadb.] 

By the mixture of the negro and white races 
the mulatto is produced; the Zambo is the 
offspring of a negro and an American Indian. 
The numerous varieties of these mixed races, 
according to the proportion of negro, Euro- 
pean, or Indian hlood in each, are classed and 
denominated accurately in the West Indies. It 
may probably be estimated that there are now 
on the continent and islands of America, iu- 
cLuding negroes and mulattoes, but excluding 
•those mixed races which have a larger pxopor- 
•tion of European blood, about ten minion in- 
dividuals of African descent ; viz. 

In the United States - , 3,500,000 

British colonies . . . 900,000 

Bfayti 700,000 

Spanmh, Ereneh, &c. West J 200,000 

Brazil 2,500,000 

The free states of continental "j 

America, formerly Spanish |« 1,000,000 
colonies . . . .J 

9,800,000 

Of these many are still in a state of slavery ; 
the remainder, except in BCayti, forming an 
inferior and generally an oppressed class of 
free inhabitants. The ultimate destiny of 
this multitude of human beings is a matter 
of anxious speculation. Hayti, peopled by 
the slaves of the Ereneh colony of St. 
Bomingo, who threw ofiF the yoke at the 
period of the French revolution, is the only 
region in which they have as yet established 
an independent community ; and the progress 
of that community in d'^sation is not such 
as to raise the hopes of the philanthropist. 

The existence of the distinguishing features 
of the negro race in a stronglymarked degree is 
unifori^y associated with the lowest state of 
barbarism ; and as they recede from this strong- 
ly marked type, we ^d a greater degree of 
dvilisation and improvement. The ine'ritable 
conclusion is, that every variety of the negro 
■lype, which comprises the inhabitants of almost 
m Central Africa, is indicative of mental in- 
feriority; and that ferocity and stupidity are 
uu 2 



NEGUNDO 

the characteiistics of those tribes in which; 
tSae pA milia.T* negro features are fomid most 
•developed. 

But without drawing any conclusions as to 
their inferiority merely from their configuration 
and appearance, it may be remarked that while 
most of the European and Asiatic nations have 
attained to a high state of civilisation, they 
continue, with few exceptions, in nearly pri- 
meval barbarism. It is scarcely enough to 
reply that this is the result of the unfavourable 
circumstances under which they have been 
placed. An intelligent enterprising people will 
contend against unfavourable circumstances, 
and naake them become favourable; but the 
Africans, with the questionable exception of the 
ancient inhabitants of the valley of the Nhe, 
have never displayed any considerable degree 
•of enterprise or invention. 

For an able summary of the j^hysical and 
mental characters, as well as the history of the 
negro races, see Campbell’s ISemomania^ 8ro. 
Philadelphia 1855 ; Pruner Bejrs Mhnoire ster 
lesNegres, 8to- Paris 1861. 

laregrundo. A genus of Aceracea comprising 
an ornamental hardy tree of small stature, 
sometimes introduced with good effect into 
shrubberies. A variegated-leaved variety, in 
which the leaves are very conspicuously marked 
with white, is one of the most attractive of 
deriduous trees, if well placed iu planting. 
■The only species is called If./raadn^olium. 

xarelaalleiiia. The name of an ancient 
Dutch and Flemish divinity who presided over 
oommerca and nayigation. Her origin and 
general (^ara^r are unknown, and even the 
name suggests only forced and unsatisfactory 
associatio>ns ; the sixteen altars bearing her 
image and name found in the island of Wal- 
cheren in 1647 are taken as evidence of her 
former influence. (Grimm’s Deutsche Mvtho- 
logie.') 

ssreil's Parabola. [FAnAnoxA ; Semi- 

CUBICAU.] 

XTeltb. An Egyptian deity, who was re- 
garded as an incarnation of nature, and as the 
patroness of all the arts. Her most celebrated 
temple was at Sais, where stood the famous 
veiled image. 

SKTeltuabiaceae (Nelumbium, cue of the 
genera). In Botany, the name of a natural 
order of aquatic plants of great beauty, be- 
longing to the Kymphal alliance, distinguished 
principally hy its distinct carpels and large 
honeycombed torus. The only genus is De- 
lumhivm^ which comprises two or three very 
handsome species. One of them, IS, speciostm, 
is believed to be the Sacred Lotus, or Pytha- 
gorean Bean. The nuts of all the species are 
wholesome and edible, and the rootstock is also 
-sometimes eaten. 

asrexn. Con. A contraction for (Lat.) ne- 
imne cmbradicente^ signifying no one contra- 
■dicting ; wm. contracted for (Lat.) nemme 

signifies no one dissenting. 

(Gr. W/ctoy, wood; \idoSf stone). 
A fil^Kwl^ variety of ]^cite. 
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ITematoldeans (Gr. vrifiarddyis, JiUform). 
The name of an order of Cceleknintha, or cavi- 
tary intestinal worms, comprehending those 
which are dioecious, and have a round, filiform, 
elongated body. 

XTematoneura (Gr. yrjfJtay and vevpov, 
nerve). A name proposed for that division of 
tibie Badiata of Cuvier, including animals in 
which nervous filaments are distinctly trace- 
able, and the alimentary canal floats loosely 
in a distinct abdominal cavity. 

XTemean Games. One of the four great 
national festivals of Greece, in which all the 
states participated. [Games.] They were 
celebrated at Nemea, a village in the north- 
eastern part of Argolis. By some they are 
said to have been established by the Epigoni, 
children of the warriors who besieged Thebes ; 
but other versions of the myth relate that they 
were first instituted by Hercules after his vic- 
tory over the Nemean lion. They were held 
every third year, under the presidency of citi- 
zens chosen by lot from the states of Argos, 
Corinth, and Cleonae. The games were the 
same as those of Olympia. The victorious 
combatants were crowned with parsley. 

ITemesis (Gr. distribution). This word, 
which in the Biad is used only to express any 
cause of anger or righteous indignation, be- 
comes in the Hesiodic Theogony the name of 
a daughter of Nyx, the night (or, according to 
another version, of Erebus). Starting with the 
notion of mere apportionment whether of good 
or evil, the idea of the goddess assumed after- 
wards a harsh and forbidding character, and 
she became especially the punisher of those on 
whom Fortune, had bestowed her favours 
too lavishly. This idea of Nemesis suggests a 
comparison with the later notions of AtJi, and 
EfiXSTS. Nemesis had a celebrated temple at 
Ehamnus in Attica; and her earlier statues 
are said to have resembled those of Aphrodite. 
She is generally represented as a virgin deity ; 
but there was a legend that from an egg bom 
of Nemesis sprang Helen and the Dioscuri, 
Ca.stor and Polydeukes. [Poimux.] 

MTemooera (Gr. a thready and nipas, 

m). The name of a family of Dipterous 
insects, including those which, have long fili- 
form antennae. 

ZO'emoglossata (Or. j^jua, and ^Awowa, a 
tongue). ^ The name of a tribe of Hymeno- 
pterous insects, including those which have a 
long filiform tongue, as the bee tribe. 

Wemopbila (a name coined from Gr. 
a grove, and I h oe). A genus of beautiful 
annual flowers very popular amongst amateur 
gardeners, from their free-flowering habit and 
brilliant colours. It belongs to tiie order Hy~ 
d/toyhyUaceee, and in N. insignis, which ba.s blue 
flowers with a white centre, yields perhaps onS 
of the gayest of flower-garden ornaments. 

^ Weoooxulaxia The rocks of the lower di- 
vision of the Cretaceous period, including part 
of the’Wealden, bear this name on the continent 
of Europe. ^ They form an extenrive and im- 
portant series of deposits in the nel^bourhood 
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•of NeufcliAtel in Switzerland. There ,are two 
divisions. The Lower Neocomian represents 
the greater part of the Lower Greensand and 
some Upper "Wealden beds. The Upper Keo- 
comian is the uppermost division of the Lower 
Greensand much more largely developed than 
in England. 

The Neocomian beds in Switzerland and 
elsewhere on the Continent are well supplied 
with characteristic fossils, which agree on the 
whole with those of the eorrespondmg beds in 
England. 

lsreocoru9 ^r. $feaK6pos, literally a t&mfpU 
sweejp&r). In Grecian Antiquities, the title of 
officers employed as guardians of temples and 
their treastirea. 

ireollte (Gr. vios^ n&vo, and Td&os, stone\ 
A massive variety of Tale in which part of 
the silica is replaced by alumina. It is found 
at the Aslak iron mines, near Axendal in 
Norway. 

ireologlsm (Gr. veos, and \6yos), ^ The 
introduction of a new phrase or word into a 
language, or any innovation on ordinary modes 
of expression. Most European tongues have 
their classical diction fixed by precedent and 
authority; and words introducSi by bold or 
careless writers, since this standard was esta- 
blished, go by the name of neologism^ until 
usage has added them at last to the received 
national vocabulary. 

lareologry. In the last century, this name 
was given by orthodox divines in Germany to 
the novel system of interpretation which then 
began to be applied by many to the records of 
the Old and New Testaments. [Eationalist.] 

nreomenla (Gr. the time of the new moon). 
The name given by the Greeks to the beginning 
,of the month of the lunar calendar. 

Hreopliyte (Gr. v€6<f>vTos, n&wly planted). 
,In the primitive church, newly converted 
Christians were so termed ; and the same ap- 
.pellation is still given in the Boman church, 
to converts made by missionaries among the 
heathen, to any perscm entering on the priestly 
office, and to those persons newly received into 
the communion of the churdi. 

xreoplase (Gr. vios^ new ; vxdcrts, fonna^ 
Hon). A native sulphate of iron found at 
Fahlun, in Sweden. [Botetogbnb.] ^ 

xareoplatonists. In Ancient Literature, 
the mystical philosophers of the school of 
Ammonius Saccas and Plotinus are commonly 
so called, who mixed some tenets of andent 
Platonism with others derived from a variety 
of sources, and particularly from the demono- 
logy of the East. They flourished in the 
fourth and fifth centuries of the Christian 
era. Some, however, have contended that 
this title is more properly applicable to the 
ecleetib'Platecftists, or school of Antiochus 
and Philo. [Piatootsts ; Eclectics.] Eor a 
singular view of the doctrines and tendency of 
the Neoplatonists, the reader may consult the 
QiMrt&rly Julj 1840. 

MTeotoklte ((^. vios; r6K0Sf a hirth). An 
-ampiphous .mineral of a black or brownish- 
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black colour found at Gasbole in Finland. ' It 
is, probably, an altered form of Bhodonite, pro- 
duced by the weathering of other minerals. 

STeotype (Gr. and Tty^ros, a form). 
A variety of Natrocalcite containing Barytes. 

IffepeiitliaceaB (Nepenthes, one of the 
genera). A natural order of subshrubby 
climbing plants referred by Lindley to his 
Euphorbial alliance, and distinguished by some 
technical points in the structure of the seeds. 
They are, however, to be recognised with ease 
and certainty by their external characters. 
The leaves, for instance, are more or less elonr 
gated, and their midrib is extended beyond 
tile apex in the form of a tendril, which in 
the perfect condition of the plant supports a 
pitcner-like body provided with a jointed lid. 
They afford some of the most curious objects to 
be met with amongst plants. Nepenthes is the 
only genus, but there are many species known, 
several of which are to be found in the hot- 
houses of the curious. 

SVepentlie (Gr. vnvevBhs, removing sorrow). 
A magic potion, mentioned by the Greeks 
and Bomans, which was supposed to obliterate 
pain and sorrow from the memory of those who 
partook of it. The mixture given under this 
name by Helen to the guests of Menelaus is 
said to have been obtained from the Egyptian 
Thebes ; hence the term ThtAaic tincture t ap- 
plied to tincture of opium, or laudanum. The 
word is now used figuratively to express any 
remedy which gives rest and consolation to an 
afflicted mind. 

XTepeta (Ital. nepatella, cat-^int). The 
genus of the Catmint, a common wayside weed 
of the labiate order, particularly attractive to 
cats. This catmint is N. catariay sometimes 
called Nep. 

XiTeplialia (Gr. vrjipd\ios, sober). Certain 
Grecian sacrifices in honour of various deities, 
so called because no wine was offered during 
their celebration. 

Xrepheld (Gr. a cloud). In Greek 

Mythology, the wife of Athamas, and mother 
of Phrixus and who are thus literally 

the children of the mist. 

Neplxellue (Gr. ve^dXrf). A double siE- 
cate of alumina and soda found at Capo di 
Bove, near Borne, and on Monte Somma, near 
Vesuvius, in fine white crystals lining cavities 
in the older lavas, with Idocrase, Mica, Horn- 
blende, &c. Transparent fragments immersed 
in nitric acid assume a clouded appearance 
(whence the name). It is also known by the 
name of Sonmite. 

XSTeplieliuin (Gr. This genus, 

which belongs to the order Bapindmem, con- 
tains three celebrated exotic fruits, the latehi 
or Leechee of China, the Lqngan of China, 
and the Bambutan of Malaya. The litchir 
produces nearly round fruit, an inch and a 
half in diameter, containing a sweet jelly-like 
pulp> ; the Long^ is smaller, and possesses an 
agreeable subacid flavour ; and the Bambutan, 
-which is of affoblbug form and about two inches 
long, is esteemed for its pleasant acidulous 
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pip. All these are small trees with pinnated | 
leaves. 

Ifepliral^a (Gr. v&pp6s,iTieMd'tieyi aKyo^t 
^ain). Pain in the kidney. 

Wephrlte (Grr. ve<f>p6s). A hard tough 
mineral occurring in compact inasses of a leek- 
green colour, passing into grey and greenish- 
white, on the western coast of New Zealand. 
The name more commonly given to Nephrite 
is Jade, of which there are two kinds : White 
or Oriental Jade ; and Green Jade, the J^^ite 
of Damonr. Both these varieties are silicates 
of alumina, and of other bases, as lime, mag- 
nesia, soda, protoxide of iron, &c., and both 
are only broken, or cut and polished, with 
great difficulty. Oriental Jade is the weE- 
known material of a pale greenish-white co- 
lour, which is brought to tiiis coptry from 
the eastern parts of Asia, carved into various 
articles with a beautiful polisb, a manufacture 
for which the Chinese are very celebrated. 
Green Jade is more rare than the Oriental 
kind, and valuable in proportion. The colour, 
which varies from apple-green (like that of 
Chrysoprase) to a sort of emerald-OTeen, is 
probably due to oxide of nickel. The name 
Nephrite probably originated in the circmn- 
fitance of small plates of the mineral having 
been formerly worn suspended from the neck 
for the cure of diseases of tlie kidneys. 

ISTeplrrltis (Gr. from ve<pp6s). Inflam- 
mation of the kidney. This disease is at- 
tended by pain in the affected part, extending 
along the ureter, and increased on walking, or 
in the upright posture-: nausea and vomi^g 
are common attendants, and the appearance 
of the urine is generally far from healthy. 
Bleeding, warm baths, sudorifics, and aperients, 
with opiates and diluents, are the principal 
remedies resorted to. 

XTepbrodlam (Gr. v€(pp6s, and eJdoSf U 
A genus of Perns, closely allied to 
Lastrea, belonging like it to the Aspidiaceous 
group, and like it also having the sori covered 
by| reniform indusia ; but in N&phrodium the 
veins of the pinnule-like segments anastomose 
in a connivent manner with those of adjoining 
segments for a greater or less distance from the 
rachis of the pinna, as the segments are more 
or less united. They are for the most part 
tropical plants. 

STep&rotomy (Gr. vv^pU ; rifivoa, I cut). 
The operation of extracting a stone from the 
kidney. 

MTepidee. [Htobocobis2bi.] 

ITepotism (Lat. nepos). A word invented 
to express a peculiar characteristic of many 
high ecclesiastics in Boman Catholic countries, 
and more particularly of popes : a propensity, 
namely, to aggpandise their family by exorbi- 
‘tant grants and favours conferred on membears 
of it? literally, on nephews (nepotes). Many 
of the highest and wealthiest families of the 
J&oman nobiUly owe their elevation entirely to 
K# %e€3es of patronage. 

Neptunns). In Astronomy, 
the plailst^cfef mss system the most distant from 
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ihe sun. The existence of this planet was pre- 
dicted, and its place in the heavens announced 
within one degree of the truth, independently 
two astronomers — ^Professor Adams and 
Leverrier — before it was discovered by 
the telescope. This triumph of mathemati- 
cal skill marks an epoch in astronomy, 
and sets a seal on the theory of universal 
gravitation which formed the basis of the me- 
thod of prediction. Its existence was first 
suspected in consequence of irregularities in 
the movement of the planet Uranus, which 
baffled all attempts to attribute them to pertur- 
bation caused by known bodies. As far back as 
1841 Mr. Adams determined to investigate the 
problem, and by September 1846 the new planet 
had fairly been grappled. On July 29 in that 
year the equatorial of the Cambridge Observa- 
tory was first employed in the search after the 
planet, the probable place having been stated 
by Mr, Adams. M. Leverrier, who had been 
working independently at the same problem, 
published his researches on August 31; and in a 
letter to the Berlin astronomers, which reached 
them on September 23, he assigned the place 
where he expected it would be found. This 
place was not one degree from that assigned to 
it by Mr. Adams. On the same evening, thanks 
to tiib Berlin star maps, which had not reached 
England, the planet was discovered. 

As Neptune’s nearest approach to us is 
190,000,000 miles, it is invisihle to the naked 
eye. Its diameter is 4*72 greater than that of 
the earth. Its revolution round the sun is 
accomplished in 60126*72 days. Neptune is 
accompanied by a satellite, the distence of 
which from the primary m nearly equal to that 
of our moon — 226,000 miles ; it accomplishes 
its revolution in 6 days 21 hours 8 minutes. 
Of the physical constitution of the planet 
we know nothing except its mass and density ; 
these, as compared with the mass and density 
of the earth, are 18*900 and 0*321 respectively. 

Neptxjnb. In Mythology. [PosBrooH-.] 

zreptnnlan. A name formerly given to a 
school of geologists which taught (witii Werner) 
that all the great deposits and accumulations 
of rock had taken place in the presence of 
water, and from solution or suspension in 
water. That a very large proportion of all 
rocks have been so formed, is now placed 
beyond a doubt by evidence derived from the 
fossils which they contain; and that many 
more, generaUy thought plutonic, have been 
originally formed in contact with water and 
with water as an essential element, is also 
certain. Still there is no doubt that certain 
rocks, such as lavas at present and basalts 
anciently, are_ distinctly igneous, and that many 
of the plutonic rocks have been formed at great 
depths, at high temperature and under enor- 
mous pressure, although probably not without 
the presence of liquid water. The discussions 
concerning the Vvdoanutc and Neptimists are 
now only interesting as connected with the 
early history of geology. 

WereldauB. The name of the family of 
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dorsibrauchiate Anellidana of which the gentiB 
N&reis is the type.- The characters are, an even 
number of tentacula attached to the sides of 
the base of the head, and a little farther for- 
wards two others which are biarticulate, be- 
tween which are two simple ones. Their 
branchiae consist of small laminae, between 
which is spread a network of vessels; each 
foot is also furnished wdth two tubercles, two 
padcets of bristles, one cirrus above and an- 
other beneath. 

irereides (Gr. Nripv’iSes), The' daughters 
of hTereus, and nymphs of the sea. They were 
originally conceived to be of a beautiful form, 
but later fictions degraded them to the idea of 
a mermaid. Among the most famous of these 
nymphs were Amphitrite, Galatea, Thetis, &c. 
[Nvmphs.] 

XTereus (Gr.). A sea-god, son of Ocean and 
Earth, standing to Poseidon in the same relation 
in which Gsea stands to D^m^tfer, or Helios to 
Phoebus. 

XSTerita (Lat., the name of a shell-fish in 
Pliny). This term was applied by Idnnaeus 
to a genus of his Vermes Testacea, charac- 
terised by having a shell with the columella 
in a straight line, which renders the aper- 
ture of a semicircular form : this aperture is 
always closed by an operculum. The genus 
is ranked by Cuvier amongst his Pectinihran- 
ehiate Gastropods, and is subdivided into the 
suhgenera Naiica, Lam,, Iferita, Voluta, and 
Neritina, Lam. Nerita proper is a marine shell, 
while Nentina is an inhabitant of fresh waters. 
Examples of both genera are found fossil in the 
strata of the Paris basin. 

iTerlum (Gr. vT]p6s^ humid). To this genus 
of A^Qcynaceee belongs the well-known Olean- 
der, a shrubby plant, with long willow-like 
leathery leaves, and terminal clusters of large 
rose-coloured flowers. It is very ornamental, 
hut like many others of its order is furnished 
with a poisonous juice. 

XVeroU. The name given by perfumers to 
the essential oil of orange flowers. It is pro- 
cured by distillation witii water in the same 
way as the other volatile oils. The oil of the 
leaf of the orange-tree {essence de grain) 
is sometimes substituted for it. 

HTervatioii. In Botany, the manner in 
which the veins of the leaves &c. are arranged. 

Ifferves (Lat. nervus, Gr. v^pov). In Bo- 
tany, the ribs or principal veins of the leaf. 

N’ervous 3?cver. This term was formerly 
used to in^cate a condition now recognised as 
a variety in typhoid fever, in which nervous 
symptoms, or sensorial debility, are especially 
prominent. The treatment consists in allaying 
irritation and supporting the strength, 

Nervous System* In Pbysiology. The 
nerves are fibrous chords in dmect or indirect 
connection with the brain, and extending their 
ramifications into every part “ of the body. 
Their ultimate structure is filamentous, and 
they consist of a peculiar grey substance, their 
size depending upon the number of filaments 
enclosed in ^e common sheath. They are 
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often so interwoven as to form a kind of net- 
work or ^plexus ; and some of them have what 
are. termed ganglia, or rounded masses of 
nervous matter, not fibrous, hut apparently 
composed of globules disseminated through a 
vascular network. 

There are two distinct systems of nerves ,* 
one of which is connected with the brain and 
with the spinal chord. These, being media of 
sensation and of voluntary motion, are termed 
the nerves of animal life, or the cerebro-s^nal 
nerves. The other system is in communica- 
tion with the brain and spinal chord, or with 
the cerebro-spinal nerves, only by very small 
filaments, and they have numerous ganglions 
throughout their course ; they preside over the 
nutritive fonctions, upon which the mind has 
no direct influence : these are the nerves of 
organio life, or ganglionic or great sym^atheHc 
nerves. 

The cerebro-spinal nerves convey impressions 
from their extremities to the brain, and they 
also convey the influence of the will from the 
brain to the voluntary muscles ; these passing 
and repassing, or receptive and emissive, in- 
fluences, are conveyed by distinct sets of ner- 
vous filaments, which, however, are generally 
enclosed in the same sheath, and therefore 
appear to form a single nerve : the terms cm- 
trijpetal and centrifuged filaments have been 
distinctively applied to them. 

The history of the nervous system in all its 
details forms an extended and complicated, but 
a highly important part of anatomy and phy- 
siolo^, and the investigations connected with 
themhave led to many useful practical results, 
which, however, have thrown hut little light 
upon the cause of the phenomena, or the ul- 
timate natme of the nervous influence. The 
works of Sir Charles Bell, I)r. Marshall Hall, 
and Dr. Wilson Philip must be consulted in re- 
ference to the functions of the different classes 
of nerves ; there is a good general account of 
the subject in Baly’s translation of Muller’s 
Fhysiologie. 

Hbevoxts System. In Comparative Anatomy, 
In some of thelowest-oiganised animals the ner- 
vous system has been detected in the form of 
simple filaments ; these are afterwards found 
connected with a nervous ring surrounding the 
cesophagus. As organisation advances, nervous 
matter begins to be accumulated upon the ring, 
forming a brain; and upon different parts of 
the radiating filaments, forming ganglions. 

When the principal ganghated filaments 
are not parallel, or not symmetrical in their 
course, they are associated with the type of 
organisation which characterises the molluscous 
or Juterogangliate division of animals. When 
the gangliated filaments are two in number, 
symmetrical, and run parallel with each other 
along the ventral aspect of the body, they 
are associated with and bespeak the type of 
oi^anisation characteristic of the articulate 
or homogangliate division. When the brain 
ceases to present the form of a ring, and sends 
down the hack a prolongation of its sub- 
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stance, called the spinal marrow, the rest of its ' 
organisation is that which characterises the 
vertebrate or wyel&nce^halous snhkingdom, or 
primary division of animals. In the vertebrate 
and articulate animals the superficial tract of 
the spinal or ventral chords is the 

'deeper-seated tract motive, 

UTervures. In Entomology, corneous tubes 
serving to expand the wing and keep it tense, 
as well as to afford protection to the air-vessels : 
they are termed costal, post-costal, mediastinal, 
extemo-median, interno-median, anal, axiUaiy, 
&c. according to their relative positions. 

In "Botany, nervwea are the veins of leaves. 
[Neeves.] 

Wesodion (G-r. vijffoSf island^ and 
tooth). A genus of fossil Toxodont Mammalia 
from the pliocene strata of Port St. Julian, 
Patagonia. The Neaodon ovinus was as large 
as a sheep ; the Nesodon imhricatus the size of 
a llama. 

Sreftik The termination of several names of 
places in Great Britain where there is a head- 
land or promontory, as Inverness, Sheemess. 
The word is probably akin to the Pr. nez, the 
Ger, nase, Lat. nasus, nose. 

Westorlans. The followers of ISTestorins. 
patriarch of Constantinople, in the first half of 
the fifth century. This prelate agitated the 
Christian world, after the Arian controversy 
had been settled, by the introduction of certain 
subtle disputations concerning the divine and 
human natures in Christ, between which he 
affected to distinguish with peculiar precision 
and, in guarding against the propensity which 
■he discovered in ihe Christians of his own 
day to confuse the two and look upon them 
as absorbed into one compound substance, 
he forbade men to entertain any combined 
notion at all, and kept constantly before 
their eyes both the God and the man. He 
insisted, for instance, that the Viigin should 
not be entitled Mother of G-od, but Mother of 
Christ, or of Man, the human nature being 
essentially distinct from and only inhabited 
by the divine, as a temple by its divinity. 
Hestorius was condemned by the third general 
council held at Ephesus, in the year 431 : 
his principal adversary being the president of 
the assembly, Cyril, patriarch of Alexandria. 
After his deposition, he was banished by 
the emperor to an oasis in Upper Egypt, 
where he died. ^ Has opinions, however, spread 
throughont Asia, and appear to have been 
carried along, with the advancing stream of 
Christianity, to the farthest parts of India 
and China. In the more Western regions, they 
were soon afterwards coimteracted by the 
spread of the opposite theories of Eutyches. 
rauTYCHiAirs; Monophtsitbs; MoKroTHBxrrais.] 
Besides the well-]toown authorities, the reader 
may <x)nsult Uoucin, JSistoire du Nestorianieme, 
ld98 ; Assemann’s JBit>liothi^<j[ue Orienialis j 
Cfrantis ldeside/ru:e among the Hestorian Chris'- 
Jvo. 1841; Milman’s Latin Christianity, 
bodkril*. oh. iii, 

A species of nests built 
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by swallows, peculiar to the Indian islands, 
and much esteemed in China and other parts 
of the world. These nests resemble in form 
those of other swallows ; they are formed of a 
viscid substance, and in external appearance as 
well as consistence are not unlike fibrate ill- 
concocted isinglass. Esculent nests are prin- 
cipally found in Java, in caverns nsually situated 
on the sea-coast. Nothing satisfactory is known 
as to the substance of which these nests are 
composed, (Commercial Dictionary, ‘Birds’ 
Nests.’) 

Wet (Ger. netz). A textile fabric of knotted 
meshes, for catching fish and other purposes. 
Eadi mesh should be so secured as to be 
incapable of enlargement or diminution. The 
Ereneh government offered in 1802 a prize of 
10,000 francs to the person who should invent 
a machine for making nets upon automatic 
printiples, and adjudged it to M. Buron, who 
presented his mechanical invention to the 
Conservatoire des Arts et MHiers. It does not 
appear, however, that this machine has accom- 
plished the object in view; for no establish- 
ment was ever moimted to carry it into execu- 
tion. Nets are nsually made by the fishermen 
and their families during periods of leisure. 

Wet or Wea>t (Fr. net, from Bat.' nitidus, 
shining: Wedgwood). In Commerce, some- 
ti^g pure and unadulterated with any foreign 
mixture. Thus, wines are said to he net when 
not falsified; and coffee, rice, &e. to he so, 
when the filth and ordures are separated from 
them. The word net is also used for what 
remains after the tare has been taken out of 
any merchandise ; i. e. when it is weighed clear 
of aU package. ^ [Ta.eb.] Net jproduoe (Ital. 
netto proceduto) is used in mercantile language 
to express what any commodity has yielded, 
after all tare and charges have been deducted. 

Wetblnims. Among the Jews, the servants 
of the priests and Levites, employed in the 
lowest and meanest offices about the temples. 
They are termed ‘the hewers of wood and 
drawers of water for the house of God,’ an 
ofiice to which the descendants of the Gibeonites 
are stated to have been condemned by Joshua. 

Wettings. Nets of small rope placed in a 
ship for various purposes, as stowage, or de- 
fence against accidents ; also against hoarding. 

WettSe (A.-Sax. netele). Tae common 
name of the plants of the genus UktSca 
[ which see], well known on account of their 
stinging property. 

Wettlerasb,. An eruption upon the skin 
much resembling that produced by the sting of 
a nettle. It usually lasts for a few hours, and 
then disappears or changes its place; it is 
generally relieved by mild aperient medicines. 

WeuklrcUte. A kind of Wad found at 
Neukirchen in Alsace, forming a coating on 
Bed Hsematite. 

Weural Axcb (Gr. vevpoy, a nerVe). In 
Anatomy, the arch of the vertebra or pi^ary 
s^ment of the skeleton which protects a cor- 
responding segment of the neural axis: it is 
postOTior in man, superior in bther vertebrates. 
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and is formed "belov by tlie omtrwm^ laterally 
by the neurapo;phijiseSi and above by the neturm 
spine. 

ATeural Axis, In Anatomy, central 
trunk of the nervons system, consisting of brain 
and myelon: it is somedmes called ccrebro- 
spinal asds. 

XTeuralgla (Gt. P€vpop, and hLKy6Sf pain). 
An acnte painful affection in tbe course 
of tbe nerves. Tbe forms of neuralgia most 
commonly met with are sciatica, lumbago, 
and tic douleureux. Tbe two former receive 
tbeir name from tbe nervous parts affected, 
viz. tbe sciatic and tbe lumbar nerves ; tbe 
latter- from tbe sudden and severe stroke of 
pain experienced. This latter affection fre- 
quently observes a curious periodicity: its 
usual seat is in tbe fifth nerve and its branches. 

ITeurapopliysls (Ghr. vevpop, andairj^uo-tr, 
a process). In Anatomy, tbe autogenous ver- 
tebral element which forms tbe side or wall of 
tbe arch protecting tbe neural axis or central 
trunk of tbe nervous system: it has been 
called tbe v&rtehral lamina^ and by Soemmer- 
ring tbe raSLix arcm posterioris vcrtebns. 

MTeurUity or XTeurlclty (Gr. vevpov). Tbe 
property of tbe fibrous structure of the nerves. 

STeurollte (Gr. vevpoy, and XiOos, stone). 
A hydrated silicate of alumina and lime, with 
a fibrous structure, from Stamstead in Lower 
Canada. 

iTeurology (Gr. ysvpov, and \6y05), Tbe 
anatomy of tbe nervous system, 

ireuropterans (Gr. vevpov, and 7rrsp6v, 
a feath&r). Tbe order of Tetrapterous Man- 
dibulate insects, including those in which 
tbe nervures of tbe wings are so disposed 
as to form a more or less regular network. 
They are distinguished from tbe Coleopterous, 
Orthopterous, and Hemipterous orders of four- 
winged insects, by tbe first or anterior pair 
of wings being membranous, diaphanous, and 
resembling tbe second pair in texture and pro- 
perties. Tbe abdomen is unprovided with a 
sting. The' antennae are usually setaceous. 
Some neuropterans merely pass through a semi- 
metamorphosis, tbe rest a complete one ,* tbe 
larvae have always sis booked feet. Many of 
these insects are carnivorous in their first state 
and tbeir last. Tbe dragon-fly may be regarded 
as tbe type of this order. 

KTearoslceleton (Gr, ywpov, and crKeX€T<fs, 
dvied up). Tbe deep-seated bones, which are 
connected with tbe nervons axis and locomotion. 

STeurotics. Remedies which act upon tbe 
system. 

ireiir<»toiny (Gr. veo/jov, and lent). 
Tbe cutting of a nerve. 

Iffeater (Lat. neither). In Grammar, this 
term comprises those nouns which are neither 
masculine nor feminine. Neuter or mtransitim 
verbs are those which represent tbe properties 
of a state or process, as J rest, I fall, I ^row, 
&ci [Ghajimar.] 

Nezder was the name given to the labourers 
of tbe hive-bee, before it was discovered that 
Jbey were essentially fepiales, though infertile. 
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XTentral E<iiiUil>riain. [Stable akd 
Unstable,] - 

nreutral Salts. Combinations of acids and 
bases which are neither acid nor alkaline, but 
in which tbe acid is exactly neutralised by tbe 

XTeutrality. In International Law, the 
condition of a state which does not take part 
in a war between other states. A neutral 
nation has the right of furnishing to either of 
the contending parties all supplies which do 
not fall within tbe description of contraband of 
“mar [Contbabanp oe War], and to conclude 
treaties with either unconnected with tbe sub- 
ject of the war. It appears to have been 
the old principle, with regard to the maritime 
trade of a neutral nation, that the property of 
an owner belonging to the hostile country 
might he seized by a belligerent on board a 
neutral power’s vessel; but the general rule 
now asserted is that the flag covers tbe cargo : 
by which means right of search, e 7 :cept for 
specific purposes, is rendered unnecessary. 
By the declaration of March 18, 1864, made 
on the occasion of the Bussian war, England 
waived the right of seizing enemy’s property 
on hoard a nentral vessel, under contraband, 
but did not abandon it. 

ITeuvalnes (Fr. from neuf, nin^. In the 
Soman CathoHc Church, prayers offered up for 
nine successive days, in order to obtain the 
favour of Heaven. {IHct. de la Conversation.) 

xarew Connexlott nxetlLodllsts or Kil- 
baxnites. A society so called from Alexander 
Kilham, who was the immediate means of their 
separation from the Wesleyans, from which 
body they withdrew on the ground of the almost 
irresponsible power exercised by the Conference, 
Their number is not considerable. 

ITew Red Sandstone. This name is given 
by geologists to a group of sandstones, generally 
of a red colour, belonging to the lowest and 
oldest division of the secondary period, and 
distinguished by fossil contents from some other 
important sandstones, also of a red colour, hut 
in rocks below the carboniferous limestone. The 
latter are called Old Ebd Sandstone [which 
see]. The series as developed in Engkud con- 
sists chiefly of coloured sandstones and marls 
contaming enormous q^uantities of salt, both 
roeksalt and saline springs, and much gypsum. 
It includes the upper and lower members of the 
Tbiassic Series of the Continent, theMuscHEL- 
KALX or shell limestone being absent. The 
sandstones are much used as building stone, 
and some of them near Liverpool and Warwick 
are remarkable as bating upon them numerous 
footprints of animals, reptilians chiefly, but 
probably also birds. Except these footprints, 
fossils are rare in the new red sandstone in 
England, though many fragments of plants 
have been foxmd from time to time, and some 
shells. In the Musehelfcalk of the Continent 
there are many charactetistic fossils. 

New Style. In Chronology. [Style.] 

New Xeetament. The name ^ven to 
that portion of the Bible which comprises the 



NEW YEAR’S PAY NEWSPAPERS 

G-ospels and tke Apostolic Epistles, -with lihe i and tlie ^qualifications of those hy whom the 
Apocalypse or EeYelation of St, John. The Ask is performed, cannot be adequately de- 
four Gospels hear the names respectively of .eribed within the narrow limits of this article ; 
Matthew, Mark, Luke, and John. These are mt it is hoped that the reader may be enabled 
followed by the Acts of the Apostles, which o form some idea of both from the following 
have been attributed to St. Luke, and by mef outline. Every publication not copying 
twenty-one Epistles, of which fourteen have from or abridging any other, but giving original 
been ascribed to St. Paul, three to St. John, reports, keeps one of a series of reporters eon- 
two to St. Peter, one to St. James, and one to St. stantly in the gallery of the Lords, and another 
Jude. [Bible ; Biblical Histoey ; Epistle.] in the Commons. These, like sentinels, are at 
ITew year’s Day. The celebration of the intervals of three-quarters of an hour relieved 
commencement of the new year dates from jy their colleagues, when they take advantage of 
high antiquity. The Jews regarded it as the he respite to transcribe their notes, in order 
anniversary of Adam’s birthday, and celebrated x) be ready again to resume the duty of note- 
it with splendid entertainments— a pracriee taking, and afterwards that of transcription for 
which they have continued down to the present the jpress. A succession of reporters for each 
time. The Romans also made this a holiday, establishment is thus maintained, and the pro- 
and dedicated it to Janus with rich and nu- cess of writing from their notes is never inter- 
merous sacrifices; the newly elected magis- rupted till an account of the whole debates 
trates entered upon their duties on this day ; of the evening has been committed to the hands 
the people made each other presents of gilt of the printer. The publications for which 
dates, figs, and plums ; and even the emperors reporters are constantly in attendance, pe 
received from their subjects new year’s gifts, the London morning newspapers, from which 
which at a later period it became compulsory all others that give debates are under tbe 
to bestow. Prom the Romans the custom of necessity of copying or abridging them. The 
making presents on New Year’s Day was bor- number of reporters maintained % each varies 
rowed by the Christians, by whom it was lonjg from ten or eleven to seventeen or eighteen, 
retained ; but even in those countries where it They are for the most part gentlemen of 
lingered longest, in Eranee and Scotland for liberal education — ^many having graduated at 
instance, it is falling rapidly into desuetude. the universities of Oxford, Cambridge, Edin- 
xrewell. In Architecture, the space, either burgh, Glasgow, or Dublin. The expedition 
solid or open, round which the steps of a stair- and ability wildi which their duties are per- 
case are turned. formed must be admitted by every one who 

Wewspaper Reportbag. The system oj attends a debate and afterwards reads a news- 
reporting, by which the parliamentary debates paper; while the correctness and rapidity with 
and speeches delivered at public meetings, &c. which their manuscript is put in type and 
are given to the public. As it is contrary printed has long been a sulgect of surprise and 
to the rules of both Houses that any strangei admiration. 

shouldbepresent, the publication of the debates Newspapers. Publications in numbers, 
is held to be a breach of privilege ; but this re- consisting commonly of single sheets, and pub- 
gulation has always been defeated, either, as in lished at short and stated mtervals, conveying 
former times, by the means adopted by Dr. intelligence of passing events. In Rome, under 
Johnson and others of publishing the speeches the government of the emperors, periodical 
of the difl^rent members under fictitious names, notices of passing events [Acta Diubna] were 
or, as at present, by the Houses themselves compiled and published; hut our accounts of 
tacitly giving their sanction to the practice, these ancient newspapers are somewhat obscure 
The foundation of the present system of parlia- and uncertain. In modern Europe, the earliest 
mentary reporting may be fairly ascribed to the occasional sheets of daily intelligence seem to 
late Mr. William Woodfall, whose retentive have appeared at Venice, during the war of 
memory enabled him, after ^ving listened to 1563 against the Turks [Gazette] ; and tbe 
the debates, daily to communicate to the public, earliest regular paper appears to have been a 
in what he called A hasty SJketoh of the Pro- monthly one, published in the same city by tbe 
codings in Parliament la£t Nighty a full and state: but these were distributed in manuscript, 
accurate account of tbe different speeches, and, owing to the jealousy of the government, 
Secret deliberations, however, have been so long were circulated in. this form down to very late 
renounced, that the right of the pubbc to be times. Extraordinary gazettes are said to have 
present through their agents, the reporters, if been published in England by authority, during 
as clearly established now as if no theoretica' the time when the arrival of the Spanish Ar- 
privaey Had ever existed ; but if any memba? mada was apprehended ; bnt the specimens 
were repeatedly to insist upon the exclusion of preserved in tiie British Museum, and so long 
strangers^ as all are called who neither are regarded as authentic; are now demonstrated 
members nor officers of the bouse, there can be to have been forgeries. 

no doubt that this abuse of the privilege must Genuine English newspapers date from the 
lead to s^b a modification of tbe standing order first year of tbe Long Parliament, the oldest 
aS' womd deprive individnal members of any that has been discovered being a quarto pam- 
confel ow a matter so interesting to the phlet of a few leaves, entitled The Tivrnal 
nattomvll^^ioo^ of j^hamentary reporting Occurrmoes or Daily Proceedings of loth 



Souses, in tM Great and Sappy 'ParUa'mmt, 
from Sovemher 3, 1640, to Sov&mber 8 , 1641. 
More than one hundred papers -witli different 
titles appear to have been published from this 
time to the death of the king, and upwards 
of eighty from that date to the Hestoration. 
These were at first published weeldy, but as 
the interest increased, twice or thrice a week, 
and even, it would seem, daily, at least for a 
time. Such were the French IntdMgenoer, the 
J)utch Spy, the Scots Love, &e., but Mercuries 
of all sorts were the favourite title. Thus 
they had the Merouriits AcheronMcus, Aidicus, 
Britannicus, Laughing Mercv^, and Mer- 
cwrius Mastix, which last faithfully lashed 
all the rest. The great newspaper editors 
of the day were Marchmont Keedham on 
the Presbyteria-n, arid Sir John Birkenhead 
on the Boyalist, side. These were followed 
by Sir Eoger I’Estrange, who has been ranked 
amongst the patriarchs of the newspaper press. 
This journalist is admitted to have been by no 
means deficient in readiness and shrewdness; 
but the acrimony displayed in his Tory pa]^er, 
The Observator, against his ‘imfortunate political 
adversaries is frequently ungenerous and even 
crueL 

‘ In 1686 (says Lord Macaulay) nothing like 
the -London dailjii paper of our time existed, or 
could exist. Neither the necessary capital nor 
the necessary skill was to be found. Preedom 
too was wanting, a want as fatal as that of 
either capital or skill. The press was not 
indeed at that moment under a general censor- 
ship. The licensing Act, which had been 
passed soon after the Restoration, had expired 
in 1679. Any person might therefore print, 
at his own risk, a history, a sermon, or a poem 
without the previous approbation of any officer; 
but the judges were unanimously of opinion 
that this liberty did not extend to gazettes, 
and that, by the common law of England, no 
man, not authorised by the crown, had a right 
to publish political news- 'While the 
party was sriU formidable, the government 
thought it expedient occasionally to connive 
at the violation of this rule. During the 
great battle of the Exclusion Bill many 
newspapers were suffered to appear, the Pro- 
testant Intelligence, the Current Intelligence, 
the Lomestic Intdligmce, the Trm Sews, the 
London Mercury. None of these was published 
oftener than twice a week. None exceeded in 
size a single small leaf. The quantity of matter 
which one of them contained in a year was 
not more than is often found in two numbers 
of the Times. After the defeat of the "Whigs, it 
was no longer necessary for the king to be 
sparing in the use of that which all his judges 
had pronounced to be his undoubted prero- 
gative. At the close of his reign no newspaper 
was suffered to appear without his allowance : 
and his allowance was given exclusively to the 
London Gazette, The London Gazette came 
out only on Mondays and Thursdays. The 
.contents generally were a royal proclamation, 
two or three. Tory addresses, notices of two or 
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three promotions, an account of a skirmish 
between the imperial troops and the Janissaries 
on the Danube, a description of a highwayman, 
an annoimcement of a grand cockfight between 
two persons of honour, and an advertisement 
offering a reward for a strayed dog. The 
whole made up two pages of moderate size. 
Whatever was communicated respecting matters 
of the highest moment was communicated in 
the most meagre and formal style. . . . 
But the people who lived at a distance from 
the great theatre of political contention could 
be kept regularly informed of what was passing 
there only by means of newsletters. To pre- 
pare such letters became a calling in London, 
as it now is among the natives of India. The 
newswriter rambled from coffee-room to coffee- 
room, collecting reports, squeezed himself into 
the Sessions House at the Old Bailey if there 
was an interesting trial, nay, perhaps obtained 
admission to the gallery of Whitehall, and 
noticed how the king and duke looked. In 
this way he gathered materials for weekly 
epistles destined to enlighten some county 
town or some bench of rustic magistrates. 
Such were the sources from which the inha- 
bitants of the largest provincial cities, and the 
great body of the gentry and clergy, learned 
almost aU that they knew of the history of 
their own time. ... It is scarcely ne- 
cessary to say, that there were then no pro- 
vincial newspapers. Indeed, except in Ihe 
capital and at the two universities, there was 
scarcely a printer in the kingdom. The only 
press m England north of Trent appears to 
have been at York.’ Tor the history of the 
newspaper press from this period to the end 
of the seventeenth centuiy, see Macaulay’s 
History, vol. iv. pp. 604-606. 

Prom their first imperfect beginning, news- 
papers have gradually increased in number, 
matter, and consequence, until they form, in 
many European countries, one of the most 
important features in the social economy of 
the people; exercising a marked influence on 
domestic manners, literature, and usages, but 
more especially powerful as a great political 
instrument. London newspapers, and indeed 
many of the priucipal provincial papers also, are 
remarkable for the great mass and variety of 
matter which they contain, the ability of their 
leading articles, the rapidity with which they 
are printed and drculated, and the accuracy 
and copiousness of their debates. The piracy 
existing in the newspaper press is a difficulty 
under which the leading newspapers are placed 
in consequence of the want of any available 
copyright in the news or articles which they 
supply. 

In Great Britain newspapers are subjected 
to several statutory enactments. By 38 Geo. 
HL c. 78 no person can print or publish any 
newspaper until an affidavit has been delivered 
at the Stamp Office, stating the name and places 
of abode of the printer, publisher, and pro- 
prietor; spedfying the amount of shares in 
the undertaking, the title of the paper, and d^- 
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scriptiou of tlie btuildiiig in -wHeli it is intended . 
that the paper shall he printed. A copy of] 
every newspaper is to he delivered, within six 
days after publication, to the commissioners of 
stamps, under a penalty of 100^^. Persons 
publishing newspapers without the name and 
place of abode of the printer affixed may be 

S rehended and carried before a ma^strate; 

peace officers, by virtue of a warrant ffiom 
a justice of the peace, may enter any place to 
make search, &c. By 60 Geo. III. c. 9 every 
periodical, pamphlet, or paper, published at 
intervals not exceeding twenty-six days, con- 
taining public news or intelligence, or any 
remarks thereon, or on any matter in church or 
state, not containing more than two sheets, or 
published at a less price than sixpence, shall 
be deemed newspapers. By 1 Wm, IV. c. 73 
securities may be demanded, to the amount of 
400i. or 300Z., from both prindpaland sureties, 
when it is intended to publish a newspaper or 
pampffiet of the description mention^ in 60 
Geo. III. c. 9. These securities are intended 
to secure payment of damages or costs which 
may be incurred in an action for libel against 
the conductor of the paper. The stamp duties 
on newspapers were repealed in 1869. By 18 
& 19 Viet. Cw 27 it is not compulsory to print 
newspapers on paper stamped with the duty 
imposed by 13 & 14 Viet. c. 97, except for the 
purpose 01 their transmission by post free of 
charge. 

In Prance newspapers axe generally under- 
taken in shares. The editors and principal 
writers, are more responsible and more gene- 
rally known than in England: this is either a 
caiMte or an effect of the general prejudice in 
that country against anonymous writing, which 
is by no means so common as among ourselves ; 
but perhaps one of its consequences is, that 
newspapers are more notoriously xmder the 
control of particular sections of the political 
world, or of powerful individuals. Political 
newspapers have their subsidiary articles on 
subjects of theatrical or literary criticism added 
in the shape technically termed feuUleton^ a 
subdivision of the page. This custom was in- 
troduced about 1800 in the most influential 
paper of that period, and has since been gene- 
rauy followed. The periodical press of Prance 
Was under strict control during tlie Empire ; the 
censorship was continued until 1819, and re- 
establish^ in 1820, but again abolished in 1821. 
At that period a law was passed compelling the 

S rietors to give secuiaty for the good con- 
of their journals, under a penalty of 10,000 
francs in Paris, and various lesser sums in the 
departments. The censorship was, however, 
again instituted, and again abolished in 1827. 
By the famous ordinances of 1830 the liberty 
-of the periodical press was suspended. In 
1836, laws of a very severe character were 
pas®^ to subject the proprietors of journals to 
easier conviction and heavier punishment, in 
ea^ of tran^essing the existing laws of libel 
govannnent or individuals, and ex- 
the provisions of that 
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law. In December 1851, the revolutionary 
government of Louis Kapoleon Bonaparte com- 
menced its career with a sweeping suppression 
of the press unparalleled in modern times. 
The Crazette de France appeared regularly 
from 1631 to 1792, forming a collection of 
163 volumes ; it was continued, also, but with 
some interruptions, through the period of the 
Revolution. 

According to Mitchell’s Newspaper Press 
IHrectory for 1866, the present position of 
journalism may be thus stated: — 

There are 1,271 journals published in the 
XTnited Kingdom, distributed as foUow : — 


England 944 

Wales ..... 41 

Scotland 140 

Ireland 132 

Channel Islands ... 14 

The daily papers published in the United 
Kingdom may be distribnted as follow : — 

England 48 

Wdes ..... 1 

Scotland. > . . ,11 

Ireland 12 

Channel Islands ... 1 


And these may be particularised thus : — 

In England : Birmingham, 2 ; Bristol, 3 
Hull, 2 ; Leeds, 1 ; Liverpool, 6 ,* London, 20 
Manchester, 3 ; Newcastle, 3 ; Nottingham, 3 . 
Plymouth, 2; Sheffield, 2; Shields, 1; Sun- 
derland, 1. 

In Wales : Cardiff, 1. 

In Scotland : Dundee, 2 j Edinburgh, 4 ; 
Glasgow, 4; Greenock, 1, 

In Ireland: Belfast, 2; Cork, 4; Dublin, 6. 
In the Channel Islands : Jersey, 1. 

In the United States, newspapers have made 
rapid strides, if we regard only the quantity 
of matter; between two and three thousand 
separate newspapers being published, with a 
rirculation which may be counted by millions. 

XTewton'E Rule. In Algebra, a rule given 
by Sir I. Newton, in his Aritlimetica Universalis^ 
part ii. chap, ii., for finding limits to the num- 
ber of positive and to the number of negative 
roots of an equation. Prof. Sylvester, who was 
tihe first to demonstrate this rule, describes it 
thus, in a paper first published in the Pro- 
ceedings of the London Mathematkal Sooietv 
(1866): 

I 1*2 

+ - icr + Ufjn as 0, 

being an equation of the degree, CoCi, . • • 
are termed its simple elements, and 

Ao=e5o*» Ai=s<2^®--ao0!a, . . . 

its quadratic elements. Further, «r+i is 
termed a swxessim of simple, and A„ A^+x a 

succession of quadratic elements: 1 

, , . , J 

being an associated couple of succesrions. 
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Now each, succession in an associated couple | 
may contain a jp&rmanmce or a variation of 
signs. Thus an associated couple may eon- 1 
sist of two permanences {double ^evmanenoe^ of 
a superior variation and inferior permanence 
{variation-^&rman&fice)i and so on. These de- 
nominations being accepted, Newton’s rule, in 
its complete form, may be stated thus : — 

^On writing the complete series of quadratic 
imder the complete series of simple elements of 
/(jf), in their natural order, the number of 
double permanences in the associated series so 
formed is a superior limit to the number of 
negative roots, and the number of variation- 
permanences in the same is a superior limit to 
the number of positive roots in /(ar).* As a 
corollary it follows that- the number of ima- 
g^inary roots cannot be less than the number of 
variations in the series of quadratic elements. 

Prof. Sylvester has also greatly generalised 
the role of Newton; for instance, he gives a 
theorem having the same relation to Newton’s 
rule that Pourier’s theorem bears to Descartes’ 
rule. 

srewtonlan Pbllosopliy. This term is 
used in various senses. Sometimes it is used 
to denote the doctrine of the universe as de- 
livered by Sir Isaac Newton in the Frind^a ; 
sometimes the corpuscular, or modem, or 
experimental philosophy, as opposed to the 
theories of Descartes and others; but most 
frequently, perhaps, the mathematical theory of 
universal gravitation. [Q-bavitation; Physics.] 

Wexl (Lat. part, of necto, I hind). In 
Neman Antiquities, persons freeborn, who, for 
debt, were delivered bound to a creditor, and 
obliged to serve him until they could dis- 
charge it. On the abolition of the law of 
Nexum, see Sir G-, C. Lewis On the OredihilUy 
of Early Homan History ii. 479- 

XTexi; Z'rlend of an Infant or IMCarrled 
Woman. In Law, one who institutes and 
conducts suits in equity in the name and on 
behalf of the party. Any person sui juris may 
act in this capacity, provided his interest is not 
adverse to that of the party. In the case of a 
married woman, her consent must be obtained ; 
but no consent is necessaiy in the case of an 
infant. In either case the next friend is re- 
sponsible for the costs of the proceedings. 

ixribeliuigen, Ijay of tbe. The name 
given to the most ancient existing monument 
of G-erman epic poetry. It is supposed to have 
existed, in substance at least, two centuries 
before the reign of Charlemagne, and, like the 
early compositions of poets in all ages, to have 
consisted originally of detached ballads and 
poems, which were afterwards gradually col- 
lected, and at length moulded into the complete 
form in which they at present exist. [Epic.] 
The last of the modifications which it under- 
went took place towards the end of the twelfth 
century, and is attributed to the Minnesinger 
Heinrich von Ofterdingen. The story turns 
upon the adventures of Hriemhilt, who is 
■localised in Burgundy, and is first won by 
.the valiant Siegfried, and after he tread^er- 


NICARAGUA WOOD 
onsly murdered gives her hand to Atli (iden- 
tified with Attila, king of the Huns), chiefly 
in the hope that through his power and in- 
fluence she may be revenged on the murderers 
of her former lord. The assassins, aecordingly» 
and all their kin, are induced to visit Atli, 
when, by the instigation of the queen, a deadly 
feud arises, in the course of which almost the 
whole army on both sides is cruelly slaught- 
ered. By the powerful but reluctant aid of 
Dietrich of Bern (Theodoric, who conquered 
Odoacer at Ravenna, in the famous Baben- 
schlacbt, and lived at Verona, Bern), the mur- 
derer of Siegfried is at last vanquished, and 
brought bound to the feet of the queen, who 
relentlessly raises the sword of the departed 
hero, and with her own hand strikes off the 
head of his enemy. The famous Hildebrand, 
whose exploits are depicted in the Hddm- 
hich, instantly avenged the act by stabbing 
the queen, who falls exnlting on the body 
of her hated victim. The work is divided 
into thirty-eight books. ^ The Nihelimgen Lied 
formed for many centuries the chief tradition- 
ary record of the romantic deeds and senti- 
ments of the German nation, but at the era of 
the Eeformation it sank wholly into oblivion ; 
from which, however, it has within the last 
thirty -years been rescued, and permanently 
placed, by the labours and commentaries of 
Hagen, Zeune, Simrock, and Schlegel, among 
the most conspicuous monuments of human 
genius. 

Among the heroic poems of those nations 
which, in contradistinction to those of the 
Greeks, whose skilful imfolding of incidents 
and dramatic vividness of representation were 
unrivalled, have remained satisfied with a more 
simple mode of poetry, the Mbdungen Lkd 
claims a veiy high place — ^perhaps among all 
the heroic chivalrous poems of Northern Europe 
it is entitled to the first. It is a series of pic- 
tures, each naturally following the other, and 
all delineated with^ great bi ' ' Less and simpli- 
city, and a total disregard of all superfluities. 
The German language appears in this work in 
a state of perfection to wmoh in the subsequent 

fn the Nihelimgen lAed^n same manner as 

in thelegends of Troy and of Iceland, the interest 
turns on the fate of a youthful hero, invested 
with all the attributes of beauty, magnanimity, 
and triumph, but dearly purchasing all these 
glories by the certainty of an early and pre- 
dicted death, [Mtthoxogt, CoMrAEAnvn.] If 
the last catastwphe of the German poem be 
more tragical than anything in the lliad^ the 
death of the German hero, on the other hand, 
has in it more solemnity, stillness, and tender- 
ness. The groundwork of the lay is the same 
as that of the older VorsusTGA Saoa. (Dasent’s 
Popular Tdes of the Worse, Introduction ; Max 
MiiUer’s Comparative Mythology, p. 68 &:c. ; 
SdWegel’s Hetory of Literature, Edin. 18-18, 
vol. i. pp. 270, 272.) 

xriccuraguQ. Wood. The wood of the 
C^sd^nia_ ecTdmta, a tree growing in Nica- 
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ragufl ; it is a species of Brazil wood, and is 
used, Witt solution of tin as a mordant, to dye 
a Bright But fugitive red. 

xrioe* Connell of. The drst oecumenical 
council held in the Christian church. It was 
convened, a.d. 326, at Nicaea in Asia Minor By 
the emperor Constantine, in order to settle 
differences that had arisen in respect to the 
doctrines of Ajcius. This council was attended 
By upwards of 250 Bishops, of whom a great j 
majority came from the East, Besides presby- 
ters, deacons, and others from all parts of the 
Christian world. The chief question was the 
Arian heresy j and the council issued in the ex- 
communication of Arius. * [Akians.] 

Wicene Creed. The confession of faith in 
which the consuBstantiahty of the Father and 
Son is asserted against the Arians. [Ani^s.] 
This creed was commenced By the conndl of 
^liee, A.n. S26, and complet^ By the second 
general eounml of Constantinople, A.n. 381. 
But the words ‘ and the Son,’ after those ‘'Who 
proceedethfrom the Father,’ were added By the 
Latin church (certainly before A.p. 411), ex- 
pressing a point of doctrine in which it differs 
from the G-reek. The Nicene Creed was gene- 
rally used by the Eastern churches in 
administration of Baptism; But was not in- 
serted in their daily service till the fifth cen- 
tury. In the service of the church of Borne it 
was inscribed A.n. K)14. 

l«clie(Fr.; Ital. niechia). In Architecture^ 
a square or a cylindrical recess, formed in a 
wall, to receive a vase, statue, or other erect 
ornament, 

mdkel. A white metal discovered By 
Oronsted in 1761; it is ductile, malleable, 
a^itaracted by the magnet, and, like icon, may 
Be rendered magnetic. Its specific gravity 
when hammered is about 9. It is rather more 
fusible than pure iron ; is not altered by eapo- 
sure to air and moisture at common tempera- 
tures, but is slowly oxidised at a red heat. 
It is found in meteoric iron. Its principal 
ore is a copper-coloured mineral found in 
Westphalia, and called kujjfernickel, nickel 
being a term of detraction used by the German 
miners, who expected from the colour of the 
ore to find that it contained copper. It is also 
obtained from an impure arsenide, known under 
the name of Speiss. The salifiable oxide of 
nickel, NiO, consists of 30 nickel +8 oxygen. 
Its salts are mostly of a grass-green colour, and 
the ammoniacal solution of its oxide is deep 
Blue, like that of copper. Ferrocyanide of 
potassium precipitates it of a white or very 
pale green colour. 

An alloy of nickel and ir&n forms an ingre- 
dient in most aerolites and in the masses of 
native iron found in various parts of the world, 
in which the proportion of nickel varies from 
1*6 to 8*5 per cent. With oonyer, nickel forms 
a hard white alloy. The white copper of the 
Chinese, or Pakfong, consists of 40*4 parts of 
coipp^, 31*6 of nickel, 26*4 of zinc, and 2*6 of 
jxoh, A .similar alloy is often used as a substi- 
tute fear sSssesp, or for plated articles, under the 
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name of German silver or Argmtane. These 
white alloys, when plated with silver, have over 
plated copper the advantage of not showing a 
red metal upon worn edges. 

sriclcel Bloom. Native arsenate of nickel. 
[Nicxnn Ochbe.] 

Xriclcel CHance. Native sulphide of nickel, 
sometimes containing arsenic and antimony. 

Xtriokel Ochre. Native arsenate of nickel. 
It occurs in short capillary crystals of an 
apple-green colour ; ana also in earthy friable 
masses. 

aNTlckel Pyrites. Native sulphide of nickel 
or Capillary Pyrites. PIilijbkitb.] 

mckel 'ITltriol. A hydrated sulphate of 
nickel, occurring generally'' as a ^eenish-white 
efflorescence upon a sulphide of nickel and iron 
at 'Wallace Mme, Lake Huron, 
sariokeline. [Nickbl Ochbe.] 
mcolaitans. One of the earliest Christian 
sects, mentioned in the Apocalypse, where the 
angel of God reproaches the churdb. of Pergamos 
with harbouring persons of this denomination, 
•il^ey are there characterised as inclining to the 
licentious and pagan practices of the Gentiles ; 
But the fathers have also accused, them of par- 
taki^ in a great measure of ” the Gnostic 
opinions. It is doubtful, however, whether on 
this point there be not some eonfiision between 
the Nieolaitans of the first and the followers 
of Nicolaus of the second century, 
laricolo. [Onicolo.] 

xricotiana (so named after Jean Nicot, a 
Frenchman, who in the year 1660 first sent the 
seeds of tobacco into France). The genus of 8ola- 
nacecB to which the Tobacco plant belongs. The 
Tobacco of commerce is furnished by two or 
three species, but chiefly by JV. Tabacum, a tall- 
growing annual plant, with large oblong lance- 
shaped leaves, and pink funnel-shaped flowers. 
This sort is "largely cultivated in the southern 
states of America, in China, in Holland, 
Germany, France, &c. N. rusUoa^ a smaller 
plant with ovate leaves and green flowers, is 
cultivated in many parts of the world : and 
persica, repanda, ffuadrivalvis, multivalvis, and 
laiissima are also grown for their produce. 

Tobacco forms an important article of com- 
merce. In 1864 the total imports into the 
United Hingdom amounted to 66,615, 1761bs., 
the value of which was computed at 3,448,294^., 
of which 37,961, 9281bs. were retained for home 
consumption, and yielded in duty a revenue of 
6,080,18411^. Snuff is manufactured by grinding 
the dried and prepared tobacco leaves. 

sricotlaiiln. The essential oil of tobacco, 
obtained on distilling the leaves with, water. 
It has the appearance of a camphor, and By 
distillation with caustic potash is said to give 
nicotine. 

Ssriootine. A volatile poisonous alkaline 
Base, extracted from the leaves and seeds of 
the Nicotiana Tabacum, or common Tobacco, 
the physiological effects of which are due to 
this Base. 

Wlctitatloit ^Lat. nicto, I wink'). Winking 
of the eyes. This is generally a nervous affec- 
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tion, and yeTy frequently it becomes a trick or 
habit. Where it arises from any local irri- 
tating cause, bathing the eyes with warm water 
affords relief. 

Jiriddul. A sort of minor excommunication 
among the Hebrews, which continued usually 
about a month. If not removed within that 

S eriod, it was prolonged for sixty or even ninety 
ays. If diiring this term satisfaction was not 
made, the excommunicated person fell into the 
cTifftem, which was the second species of excom- 
munication ; and afterwards into the scamonatha, 
which was the most dreadful of all. 

Mlello (Ital.). A method of engraviug on 
plate. [Engbaving.] 

XOrigrella (Lat. dim. of niger, hlacTc), A 
small genus of ^anunovlacm, containing a 
few rather pretty border flowers, "N. damasoena^ 
roTnana^ and Jdspanioa, familiarly known by 
the name of De'i^-in-a-bush; and comprising 
also the N. sativa^ a black-seeded aromatic spe- 
cies, used in Eastern countries as a substitute 
for pepper. 

ZTigged iA.slilar. A mode of dressing 
the surface of stone, in which the face is 
left rough, or dressed^ only ndth^ a pointed 
hammer, instead of a chisel i this kind of work 
is also known by the name of haTnm&r drmed, 
and it is generally employed in basements, or 
in rough masonry where the appearance of 
strength is desired. 

xrigrlxt Blindness. An affection of the 
eyes, supposed to be caused by a partial para- 
lysis of the retina. (Walker On Kyotaloipia.) 
The disease prevails chiefly among the lum- 
berers in the remote backwoods of Canada. 
(Hind’s Jjahrador i. 163.) [Hbmebaxopia.] 
Mlglit Heron. [Abdxa.] 
mgbt Watcb. A period of the night as 
distinguished by a change of the watch, imiong 
the Eomans the night was divided into four 
watches, and styled first, second, third, and 
fourth watches, according to the militaryusage, 
by which the guard was relieved four times 
during the night. The flrst watch began at six 
in the evening and lasted till nine, according to 
our mode of computing time ; the second lasted 
jErom nine till twelve or midnight; the third 
from midnight till three in the morning (called 
cook-bowing ^ ; and the fourth commenced at 
three and ended at six, thus completing the 
twelve hours. The Jews originally mvided the 
night into three watches ; but at a later period 
they adopted the Eoman division of the night, 
which is frequently referred to in the Hew 
Testament. 

mgrbt-jar. The name of a remarkable 
British bird, the type of the genus Cayrynmlgvs^ 
distinguished by ^e wide gape of its beak, 
whence perhaps has arisen tiie popular idea of 
its sucking the teats of cattle, and its other 
common name go<it-&uch&r^ the equivalent of 
which it has received in most European lan- 
guages, pad which Linnaeus has continued in 
its generic designation. It is scarcely necessary 
to remark that the strneture of the bill renders 
the act of sucking impracticable in the night- 
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jar OP in any other bird. The genus Cajarwnw?- 

C is characterised by a wide and deeply-cleft 
k, armed with strong bristles, and capable 
of engulfing the larger insects ; the nostrils 
placed at its base are like small tubes; the 
wings are lengthened ; the feet short, feathered 
to the toes, which are connected together by a 
membrane at their base ; the claw of the middle 
toe is commonly pectinated at the base. The 
night-jars are most active, and hunt their prey 
in the dusk ; they have the same light and soft 
plumage as other nocturnal birds. Our common 
species (Chpn mrojgcms) is remarkable for the 
loud sound it emits, like the burr or jarring 
of a spinning-wheel. 

sorigbtingale (A.-Sax.nihtegale; Mr. Wedg- 
wood connects the last syllable with the Lat. 
gallus). A migratory species of Passerines, and 
the sweetest of song-birds; the type of the sub- 
genus XM&Gkda^ which is more closely allied, 
according to Mr. Blythe, to the thrush family, 
than to the fauvettes {Curruddc^^ among which 
it is placed by Cuvier. The males of the night- 
ingale reach the southern counties of England 
sometimes in April, but more commonly not till 
the beginning of May; the females do not 
arrive till a week or ten days after the 
males. Migrating from the south, they visit 
this country for the purpose of breeding, 
and the famed song of the male is his lovo 
chant, and ceases when his mate has hatched 
her brood. ‘Vigilance, anxiety, and caution 
now succeed to harmony ; and his croak is 
the hush, the warning of danger and sus- 
ieion, to the infant charge and the mother 
ird.* If by accident his mate be killed, the 
male resumes his song ; and will continue to 
chant very late in summer unless he can attract, 
as he commonly soon does, another female. 
The nightingale feeds chiefly on the larvae of 
insects, which abound at the season of its 
arrival in this country. The nest is built near 
the ground ; the eggs are fomr or five in number, 
of a uniform dark brown colour: the young 
are excluded in the month of June, and are 
ready to accompany the parents in their south- 
ward migration in the month of August. 
N’igbtxnare. [Ephiaxtes; Ikcubtjs.] 
iriglitsbade. [PuncAMABA; Bbixax>onka.] 
Higrine (Lat. niger, black). The reddish^ 
brown or black varieties of titaniferous iron, 
from Transylvania. It occurs in pebbles and 
in scjuare translucent prisms which exhibit a 
blood-red colour at the edges. 

HUoxaeter. An instrument, similar to our 
tide gauges, for measuring the rise of the Hilo 
during the periodical floods. It is erected 
on the island of Er-R6dah, and consists of 
a graduated pillar upon which the height of 
the water is read om The pillar stands in 
a kind of weE whidi communicates with the 
river. 

Mlxnbtui (Lat.). In Fainting and Sculpture, 
a circular disc round the heads of divinities, 
sovereigns, and saints. [Aukbola ; G-lobt.] 
HimbuB Cloud. In Meteorology. [Cloud.] 
arine-points Circle. [Cibcle, SixtEOInts.] 
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irinfH (G-er. xieimte, Lat. nouns). la 
Music, one of tlie dissonant intervals, being 
the ninth fifom the fundamental or an octave 
above the second, •with -which, however, it is 
not to be confoimded, as its harmonial and 
contrapuntal treatment is different, 

sritkzln. The Trench name of the Qinseng, 
JPanax quinqziefolizm, the root of which is 
sometimes call^ Ninsin Boot. 

iriohe (Gr. Nt<Ji8ii). In Mythology, a daugh- 
ter of Tantalus, married to Amphion, king of 
Thebes. Proud of her children, she provoked 
■the anger of Apollo and Artemis, "who slew 
them ah; her grief turned her into stone. 
(Soph. 151.) This fable is the subject 

of the beautiful group in the tribune at Tio- 
rence, known hy the name of Niobe and her 
Children. Some antiquaries attrihute it to 
Scopas ; 'Winkehnan inclines to heheve it the 
workmanship of Praxiteles. 

Wtohium. A metallic element, discovered 
in Bavarian Taatalite hy Bose. It is probably 
identical with CJolnmhium discovered in 1801 
by Hatchett in a mineral called Columhite, 
found in North America. 

snppers. In Sea language, small ropes 
for attaching the messenger to the cable. 

MTlsl Priua (Lat.), In Law, a term origi- 
nating in a legal fiction. ^?^en the pleadings in 
a cause in one of the superior courts of common 
law [Pleading] were eonclnded, and an issue of 
fact was raised between the parties, the issue 
was appointed, hy the entry on the record or 
written proceeiiings, to he tried, hy a jury from 
•the county wherein the cause of action arose, 
at Westaunster, unHe^s b^ore (nisi prins) tho 
day appointed the judges of assize should have 
come to the county in question, which in 
practice they always did, in the ordinary course 
of their circuits; and the causes were tried 
before them accordingly by virtue of their 
commission of nisi prius, which empowers them 
to try all questions of fact issuing out of the 
courts of Westminster that are then ripe for 
trial by jury. Since the Common Law Pro- 
cedure Act 1852, the nisi prius proviso, as it 
was called, has been disused, and the trial now- 
takes place on circuit as a matter of course. 
Causes triable at nisi prius in London or 
Middlesex are tried at the London or West- 
minster sittings, held in and after every term. 
[CoUBTS, StJPBBIOB.] 

xntraoria (Lat, nitrum, nitre). This genus 
of MaTpighiacmhxiax. Central Asia andNorthera 
Africa, consisting of thorny shrubs 'with fleshy 
leaves, is said to yield, iu the species called 
K tridmiata, the lotus-tree of the ancients. 
[Lote-tkbe.] 

mtrates. Salts of the nitric acid. [Nitrb.] 

^ xntratine or CSlilli Saltpe-tre* A native 
nitrate of soda covering large areas on the 
borders of Chili and Peru, and also in Bolivia ; 
sometimes to a depth of several feet. 

isrttre (Lat. nitrum, Gr. ylrpov). Nitrate 
of pfttma; seM^dre. This salt (KO, NOg) con- 
sists of 64 nitric acid + 47 potossa ; its equi- 
valenty -tikSEsslire, is lOj. It is spontaneously 
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generated in the soil, and crystallises upon its 
surface in several parts of the world, especially 
in India, whence nearly the whole of the nitre 
used in Britain is derived. The cause of its 
formation is not well understood; it is pro- 
bably connected -with the oxidation of ammonia. 
The greater part of the rough nitre imported 
from the East Indies is in broken brown 
crystals, which are more or less deliquescent. 
Exclusive of other impurities, it often contains 
a considerable portion of common salt, which, 
reacting upon the nitre, sometimes induces the 
production of nitrate of soda and chloride of 
l^tassium ; it also usually contains sulphate of 
hme and traces of organic matter. In Germany 
and Prance, it is artificially produced in what 
Me termed nitre-heds. The process consists 
in Hxiviating old plaster rubbish, which, when 
rich in nitre, alfords about five per cent. 
Befuse animal and vegetable matter, which 
has putrefied in contact with calcareous soils, 
produces nitrate of lime, which affords nitre 
by noixture with carbonate of potash, 

loss which rough nitre sustains in re- 
fining is technically termed the refraction, 
and can only be ascertained hy analysis, which 
frequently is somewhat intricate. 

Nitre crystallises in anhydrous, six-sided 
prisms, usually terminated by dihedral sum- 
mits. Its sp. gr. is about 2. The solubility 
of nitre varies extremely -with temperature : at 
82*^, 100 parts of water dissolve 13‘2 of salt; 
at 77®, 88 parts; at 132®, 97 parts; at 176®, 
169 parts ; and at 212®, 246 parts. During the 
solution of 1 part of powdered nitre in 6 of 
water, the temperature sinks from 60® to 85®. 
It is insoluble in pure alcohol. The crystals of 
nitre, though the salt is anhydrous, generally 
contain interstitial water ; so that they appear 
moist when powdered, and lose weight on dry- 
ing. The taste of nitre is cooling and peculiar. 

At a temperature of about 600°, nitre fuses 
without undergoing change of composition, and 
congeals on cooling. Sometimes it is cast into 
small balls or cakes, called sal prundla. At 

red heat, nitre is slowly decomposed ; and 
highly heated in an earthen retort, or gun- 
bairel, it affords oxygen gas, mixed -with a 
portion of nitrogen. In tiiis decomposition, 
the nitre is first converted into hyponitrite of 
^tash, which is somewhat deliquescent ; potash 
is the final result. 

Nitre is rapidly decomposed hy charcoal at a 
red heat, and the results are carbonic oxide 
and acid, nitrogen, and carbonate of potash, 
formerly called nitrum fianim and ivMte flux. 
These mixtures of nitre and charcoal form the 
basis of a variety of compositions used for fire- 
works, the rapidity of the combustion being 
modified by the relative proportion of the 
charcoal. ^ When phosphorus is inflamed upon 
nitre, a vivid combustion ensues, and a phos- 
phate of potash is formed. Sulphur sprinkled 
upon hot nitre burns, and produces a mixture 
of sulphate and sulphi-te of potash, formerly 
employed in medicine under the name of 
pdychrest salt. Many of the motals, whenti 
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in filings or powder, deflagrate and bxim when 
thrown on red-hot nitre. 

S’or the nse of nitre in GtTNPOWnEB, see that 
article. 

Nitre has sometimes been mistaken for 
Glauber’s salt, and, when taken in the quan- 
tity of half an ounce or an ounce, it acts as a 
powerful poison. In such cases the stomach 
should be evacuated as rapidly as possible, 
and the symptoms of spasm relieved hy opiates. 
In doses of 6 to 15 grains it is diuretic and 
diaphoretic. 

Nitrate of soda crystallises in rhombic cry- 
stals ; hence termed guMo nitre. It is found 
plentifully in Chili and Peru, and is imported 
from America. It is used as a manure and as 
a source of nitric acid, but, being slightly de- 
liquescent, it cannot be employed in the manu- 
facture of gunpowder. 

xntrlo iLcid, (NO 5 .) This acid is a 
compound of 1 atom or equivalent of nitrogen 
= 14, and 5 of oxygen (8 x 5)=40 ; hence its 
equivalent in the dry or anhydrous state is 
14 + 40 == 54. As it usually occurs in the liquid 
state, it is a compound of 1 equivalent of dry 
acid, 54, and 2 of water (9 x 2), 18 ; hence the 
equivalent of the liquid acid is 72. It is com- 
monly known in commerce under the name of 
agim fortis, and is prepared by distilling a 
mixture of sulphuric acid and nitrate of potash, 
or of soda. It is commonly yellow, or orange 
coloured;, hut it may be deprived of nitrous 
acid, whi(^ occasions this colour, hy heat, and it 
thenbecomes colourless. Itis intensely corrosive 
and sour, fumes when exposed to air, and has a 
specific gravity of 1‘50 when in its utmost state 
of concentration. It boils at 248°, and freezes 
at— 50°. It is a powerful oxidising agent, 
and is decomposed with more or less rapidity 
by almost all the metals, and acts intensely 
upon most organic bodies, imparting to them a 
yellow tinge. 

The salts which it forms are called nUrates’, 
they are all soluble in water ; they are deeom- 

osed by heat, and, when mixed and gently 

eated with sulphuric add, they evolve nitric 
or nitrous add. 

The composition of nitric acid was first 
synthetically demonstrated by Cavendish in 
1785. He produced^ it by passing electric 
sparks through a mixture of 7 volumes of 
oxygen and 3 of nitrogen, a result verified by 
Faraday, in reference to the presence of traces 
^of nitric add in the rain of thunder-storms. 

Anhydrous nitric acid was discovered by 
Deville in 1849, who obtained it by passing 
dry chlorine over day nitrate of silver : it is a 
colourless crystalline solid, very unstable, and 
having a strong affinity for water- 

Commereial nitric acid is generally contami- 
nated by sulphuric 'and hydrochloric adds. 
When pure, no white cloud is produced in the 
diluted add^by a solution of nitrate of baryta, 
or nitrate of silver. 

^ MTltrio Oxide. (N.Oj.) This gas was first 
^discovered by Hales, andjaorje accurately studied 
by Priestley. It is obtained during the action 
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of nitric acid diluted with about two parts of 
water upon metallic copper; it is copiously 
evolved, and may be collected over water. 100 
cubical inches weigh between 32 and 33 grains ; 
its density, therefore, compared with air, is 
1037. It is easily recognised, as it forms 
orange-coloured fames whenever it escapes 
into the air or comes into contact with oxygen, 
so that this gas and oxygen are excellent tests 
of each other’s presence. It consists of equal 
volumes of nitrogen and oxygen, or of 1 equi- 
valent of nitrogen and 2 of oxygen ; hence it is 
termed a hinoxide or deutoxide of nitrogen. 
The respective weights of its components, there- 
fore, are 14 nitrogen + 16 oxygen, and the 
equivalent of the gas is 30. 

3Britrltes. Salts of the nitrous add, 
xntro-ealclte. Native nitrate of lime. It 
occurs as an effiorescenee upon old walls and 
on calcareous rocks in the form of silky tufts, 
with_a sharp and bitter taste. 

Hritro-magneslte. A native hydrated ni- 
trate of magnesia, found with NitrocaJcite, which 
it resembles in colour and other characters. 

iritrogen (Gr. virpov ; yevvd< 0 , I woduce), 
A' simple gaseous body (represented by the 
symbol N), which forms a constituent of the 
atmosphere and of nitric acid, and which, being 
unrespirable, has also been termed azote": fi?om 
privative, and life. It was identified as 
a peculiar by Dr. Rutherford in 1774, in 
which year it was also shown by Lavoisier to 
be one of the ‘components of atmospheric air. 
It maybe obtained, when not required absolutely 
pure, by burning a piece of phosphorus in a jar 
full of air inverted over water. The phosphorus 
during its combustion combines with the oxygen 
of the air to form phosphoric acid, wHch is 
dissolved hy the water, and the remaining 
element of the air, namely the nitrogen, re- 
mains. Pure nitrogen may be obtained as 
follows : Place some pyrogcdlio acid, m<?istened 
■with a strong solution of caustic potash, in a 
porcelain capsule floating on a water-bath, and 
invert a jar of air over it ; the oaygen of the 
air will be more or less rapidly absorbed ac- 
cording to the quantity of the pyrogallic acid 
and the strength of the potash solution. In 
this case the carbonic acid, as well as the oxy- 
gen of the atmospheric air, is absorbed, so that 
the residuary nitrogen retains only aqueous 
vapour, which may be abstracted by any of 
usual processes. Nitrogen is also obtained 
by passing air over shavings of metallic 
copper, heated to redness in a porcelain tube ; 
the 03^gen is retained by the copper, and the 
result!^ nitrogen may be deprived of traces of 
carbonic acid by passing it through caustic 
potash, and of moisture by finally transmitting 
it over fused chloride of calcium. The decom- 
position of a solution of ammonia by the action 
of chlorine, has also been resorted to as a 
means of procuring nitrogen ; in this operation 
the hydr^en of me ammonia combines ■with 
the chlorine to form hydrochloric acid, and 
the of the decomposed portion of the 

ammonia is set free. If the ammoniacal so*' 
XX 
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lution be very concentrated, tbe bubbles of 
cblorine as they pass into it often produce 
flashes of light and slight explosions, and care 
should be taken to avoid excess of chlorine, 
which might tend to the formation of the 
dangerou^y explosive compound known as 
cUoride of rdtrogm. Nitrogen is a colourless, 
inodorous, and tasteless gas, not absorbed by 
water, and having no action on vegetable 
colours. It extinguishes all burning bo^es, 
and is itself uninflammable. It is little 
lighter than atmospheric air, 100 cubic inches 
weighing 30*16 grains. Its equivalent m 14, 
and it combines with oxygen in 5 proportions, 
giving rise to the following compounds ; — ■ 

By volume By weight Eqolv, Symb. 

K. O. N. O. 

1. IsritTOUs o:idae . . 100+ 50=:14+ 8=22=KO. 

2. mriooxide . . 100+100=U+16=80=NO,. 

8. Hypouitrous acid. 100+150sa!l4+24sss88=NO,. 

4. ISfitrouB acid . . 100 + 200a!l4+82»46=NO*. 

6. Nitric a43ld. , , 100+250s=14+40as64ssNO,. 

Nitrogen is an important component of many 
organic substances, and is remarkable as one 
of the constituents of most of the fiilminatixi^ 
compounds, such as fulminating gold, silver, 
and mercury, and the chloride and iodide 
nitrogen. Ammonia contains 82 per cent, o 
nitrogen. It forms nitrides with a few of tin 
metals. 

xntroliTdrooliloirle Acid. NiiromvHa- 
tio add. The mixture of nitric and of hydro- 
chloric acid; formerly called aqua regia, from 
its solvent power over ^old, the king of th< 
metals. When these acids are mixed, chlorim 
and nitric oxide are evolved, and a chlorid 
of gold is formed. 

Witropierlo Acid. A synonym of Cjlb- 
BAZOTIO Aom. 

lOitroprasaides. When nitric oxide 
passed through an aqueous solution of hydrc 
lerricyanic acid, one of the products is hydn 
nitroprmaie add, the formula of which „ 
Hj, PcaCys, NOj : it forms a series of salts, dis- 
covered by Dr. Playfair (Philosophical Trans- 
actions 1848). One of the most characteristic 
of these is the mitroprusside of sodittm: 
.Naj, PejjCvs, + dAq. It forms red prismatic 

crystals, the solution of which, when exposed 
to light, deposits Prussian blue, and evolves 
nitric pxide; when an alkaline sulphide is 
added to it, even in a most diluted state, 
it assumes a deep and characteristic purple 
colour, which, however, soon disappears. 

BJltrosacebaric Acid. By the action of 
sulphuric acid on gelatine a peculiar saccharine 
matter is formed (glycosine), which combines 
with nitric acid, and forms a crystallised acid 
designated as above. 

Bfitrosnlpliurio Acid. A compound of 
nitric oxide and sulphurous acid ; only formed 
in the presence of bases. Its salts are easily 
decomposed, and the acid itself cannot be 
obtained in a separate form. This term has 
been applied to an acid resulting from the 
Jnixture of one part of nitre with eight or ten 
parts of sulphuric arid, and proposed by Mx. 
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‘eir as a useful agent for separating the silver 
•om the copper of old plated goods. At a 
iemperature of about 200® it dissolves silver, 
whole it scarcely acts upon copper or lead, 
unless diluted, or at higher temperatures, 
Witrous Acid. (NO^.) EyponitHc add. 
^eroaide of nitrogen. "VS^en two volumes of 
litric oxide and one of oxygen are mingled in 

exhausted glass globe, they form a dense 
aange-colonred vapour, which may be liquefied 
A 20°, and crystallises at 16°. Its elements 
are so condensed that 1 volume of nitrogen and 
2 of oxygen form one volume of nitrous acid 
vapour, the specific gravity of which is 3*17. 
The presence of this vapour renders nitric acid 
red and fuming, in which state it is commonly 
termed nitrous add. 

mtrous Oxide. (NO.) Protoxide of ni- 
trogen. This gas was discovered by Priestley 
in 1776, who called it dephlogistkated nitrous 
air, hut its properties were first fully investi- 
gated byPavyin 1800. It maybe obtained 
by carerally heating pure nitrate of ammonia, 
which salt is thus resolved into nitrous oxide 
and water. This gas is liquefied under a pres- 
sure of 60 atmospheres, and solidified at a 
tem;peratare of 150° below 0°. The specific 
gravity of this gas is 1*5, and its equivalent 22 
(14 + 8). An ignited taper burns brilliantly 
in it, the flame being surroimded by a purplish 
halo. 

Nitrous oxide is a narcotic poison, and when 
breathed, destroys life. It may, however, as 
was first shown by Bavy, be taken by a human 
being in a small quantity ; and if the lungs be 
emptied before it is inhaled, it rapidly causes 
a peculiar species of intoxication, manifested at 
first by unsteadiness of gait, and subsequently 
by violent muscular exertiou. There is a bril- 
liant flow of ideas, with, generally speaking, 
a great disposition to pugnacity. ^ Prom the 
pleasing kind of delirium which it produces, 
it has been called laughing or paradise gas. 
When breathed, it is rapidly absorbed into the 
blood, and produces a great change in that 
fluid— manifested by a dark-purple colour of 
the lips, and by a lirid or pallid appearance 
of the face. Some have fallen down at once 
powerless, but the greater number are thrown 
mto a state of violent excitement. In general 
the exhilarating effects pass off in from five to 
ten minutes, and, with the exception of some 
prostration of strength and slight headache, 
no injurious symptoms follow. But in certain 
cmses, probably &om idiosyncrasy, the respira- 
tion of the gas has been attend^ with severe 
headache, giddiness, double vision, and even 
some delirium, with a feeling of weakness from 
exhaustion, lasting for several days. 

Xtrizam. The title of one of the native 
sovereigns of India. It is derived from Nizam- 
ul-lVTulk, who in the beginning of last century 
obtained possession of the Mohammedan con- 
quests^ in the Deccsan ; his successors in the 
sovereignty having assumed his name as thedr 
title of dignity, which they have retained" to 
this day. 
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WTobllity (Lat. nobilitas). A general name 
for tbe bigbest orders of society. [Aaisxo- 
CKAcry.] most countries tbe term bas de- 
noted primarily an hereditary aristocracy. At 
Borne as in Athens [ETjPATBTDiE] tbe nobles, 
or patricians, formed strictly a caste, as dis^- 
^sbed from tbe plebs, all curule offices being 
in tbe bands of tbe former, and no ri^bt of 
intermarriage (jus connubii)\ritbtbepri-meg^ 
class being allowed to tbe latter. On tbe pri- 
vileges of this order, which extended to tbe 
exclusive right of suffrage (jus suffiragii), tbe 
plebeians gradually encroached with success, 
and all plebeians who bad filed a curule office 
came to be regarded as belonging to tbe class 
of nobles. These novi homines, or new men, 
imparted fresh life to an aristocracy which, if 
it bad remained exclusive, must soon have be- 
come extinct. Thus an order of Nobiles was 
formed which stood out in contrast with tbe 
Ignobiles ; but while they bad no legal privi- 
leges, they combined with tbe old patrician 
families to keep all offices of state as mucb as 
possible within tbe circle of their own order. 
They bad, however, tbe external distinction of 
tbe jvs imaginvm, or the right of setting up 
tbe images or busts of their ancestors. [Novi 
Homiitbs; Pbxeagb.] 

xroble. An English coin of tbe middle ages, 
value 6s. %d., current in tbe reign of Edward 
HL According to Knighton, ffie toss noble 
was a gold coin in use about the year 1344. 

Woctiluoa (Lat. literally shining by nigM). 
A term applied by Boyle and some of tbe older 
chemical philosophers to phosphorus. 

Wooturn (Lat. nocturnus,w 2 ^My). An office 
consisting of psalms and prayers, celebrated in 
tbeBoman CatboHc dhurch at midnight. It is 
said to have been introduced into the "West by 
St. Ambrose. It now forms part of the service 
of matins. 

xrootnrnals. A tribe of Baptorial birds, 
including those which fly by night, and have 
the eyes directed forwards : also a family of 
Lepidopterous insects, which, in like manner, 
are active chiefly in the night season. 

Modal ^Points or Modal Xilnes. A vibra- 
ting chord can spontaneously divide itsdf into 
any number of aliquot parts, each of which will 
vibrate separately as if it were fixed at its two 
extremities and formed a separate chord. The 
points of separation between two suchcontiguouB 
parts, which do not participate in the vibration 
of either the one or the other, but remain at rest, 
are called nodcd points. In like manner, when 
elastic plates are put into a state of vibration, 
the molecules separate themselves into parcels 
which vibrate independently of each other j and 
tbe lines of separation thus formed, or lines of 
repose in wbieb no vibration takes place, are 
called nodal lines. [Vibratiois'.] 

Moddles c>r Booblea. A group of marine 

the genns Sida, comprising the^annetsf^Tbe 
term is sometimes restricted to the large brown 
bird {8ida fusca) which is found in warm or 
temperate climates throughout tbe globe. The 
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disinclination of these birds to fly at tbe ap- 
proach of man, and tbe ease with which they 
can be knocked down with sticks, has led to tbe 
singular name applied to them by Dampier, De 
Gennes, and subsequent travellers. 

Mode (Lat, nodus, a hnof). In Botany, a 
point situated upon the axis of a plant, whence 
a leaf or leaf-bud originates. 

Nods. In Geometry, this word is synony- 
mous with double point. In the theory of 
curves, the term node, however, is usually 
applied only to a double point, at which the 
two tangents are real and distinct; when 
these tangents coincide, the node becomes 
a cusp or stationcury point, and when both 
tangents are imaginary, it receives the name of 
conjugate or isolated point. In the theory of 
surfaces, nodes are also called conical points, 
since the surface is there cut in three consem- 
tive points by the generators of a quadric cone. 
[Conical Point.] When this cone breaks up 
into two planes, the node is termed a Uplanar 
node, and when these planes coincide, a urn- 
planar node. A proper node is one at which 
the cone in question aoes not so break up. A 
nodal line on a surface is a cmrve every point 
of which is a node. 

Node, In Surgery, a hard tumour upon 
a bone, which creates considerable pain, and 
often is attended by caries or necrosis. They 
are most common upon the tibia and bones of 
the head and fore-arm, where they are thinly 
covered by flesh. 

Modes. In Astronomy, the two points in 
which the orbit or the equator of a planet inter- 
secte the plane of the ecliptic. The point iii 
which the centre of a planet passes from the 
south to the north side of the ecliptic is called 
the ascending node, and in astronomical com- 
putations is usually indicated by the symbol 
fl ; the opposite point, or that in whidb. the 
planet passes to the south side of the ecliptic, 
IS called the descending node, and is indicated 
by u* The straight line whic^ joins these two 
points, formed by the intersection of the plane of 
the planetis orbit with the plane of the ecliptic, is 
called the line of nodes. The nodes of the lunar 
orbit were anciently called the head and t^ of 
the dragon. 

The position of the nodes on the ecliptic is 
one of tiie elements by which the situation of 
the plane of an orbit in space is defined ; in 
fact, it is easy to see that, if the position of the 
line of the nodes, and also the inclination of 
the orbit to the ecliptic, be known, the position 
of the plane of the orbit is entirely determined. 
The two nodes being distant 180°, it is only ne- 
cessaiy to indicate the position of one of them : 
the longitude of the ascending node, or its 
distance from the first point of Aries, is the 
element used by astronomers. In all the 
planetary orbits the Hne of the nodes is vari- 
able, having a retrograde motion from east to 
west in respect of the fixed stars, but so slow 
that it amounts only to a few seconds in a year. 
The regression of the moon’s nodes is very 
considerable, as it completes a revolution in 
X X 2 



NOEL 

atoul nineteen years. [Moosr.] Tliis retro- j 
grade naotion of the nodes of all the planets is 
a necessary consequence of their mntual at- 
tractions. For the positions and variations of 
the nodes of the different planets, see Piaxbt. 
The nodes of a planet’s equator are one of tlie 
elements of the planet’s rotation^ the melina- 
tion of the asds and time of rotation being the 
others. 

XIToeli The French name of Christmas- 
day, derived, it is said, from dies ncdalU (Lat. 
birthday). 

Woetlans. In Ecclesiastical History, a sect 
so called from Noetns, an Ephesian, the master 
of SabeUins. They acknowledged only one 
Person in the Divinity ; and, consequently, were 
accused of maintaining that God the Father 
had suffered on the cross. [pATniPAsaiiJsrs.] 
STog. The bolt or tree-nail which secures 
the heel of each shore employed in sustaining a 
ahip in dodc or on the slip. 

iTogging. In Architecture, brickwork car- 
ried up between upright pieces or quarters, 
introduced in order to give the wall or partition 
greater lateral stifBaess and strength. 

IToggingr X*leces. In Architecture, hori- 
zontal pieces of timber fitting in between the 
quarters, to which they are nailed in a bri^ 
nogged partition, which, by their resistance 
to lateral motion, they serve to steady and 
strengthen. 

Sgolanaceae (Nolana, one of the genera). 
A natural order of porigynous Erogens of the 
Echial alliance, consisting of herbaceous or 
shrubby plants, natives of South America. 
They are distin^ished by their straight in- 
florescence, regidar flowers, free stamens, five 
nuts, and a naked stigma. None of them are 
of any known use, but the genus Nolana affords 
several ornamental annual flowers. 

Woli iVKe Tangere (Lat. to-uah me nof). In 
Surgery, a disease of the skin, commencing with, 
small ulcerations which eat away the part. 
These ulcerations sometimes affect the carti- 
lage of the nose, which is destroyed by ^eir 
progress; almost all applications rather in- 
crease than stop the ravages of the disease, 
which has received the name of luym (Lat. 
wo’f) from its devouring qualities. 

MToli-tangere. In Botany, the plant called 
Toueh-me-not, the Xmpatims Ndi-tangere of 

STolle Prosequi (Lat.). In Law, an ac- 
knowle^ement or agreement by the plaintiff 
in a suit that he will not further prosecute it, 
either as to the whole or a part of the cause of 
action (for instance, on the defendant’s de- 
mumng to one count in a declaration, the 
plaintiff may enter a nolle prosequi as to 
that count, and proceed to trial on the other 
counts), or as to one or more out of several 
defendants. 

Womadea (Gr, vofidSes; from vofiSs, pasime). 
^Tribes of men withont fixed habitation. The 
'fii^ades of andent times were generally tribes 
ddloM to .pastoral pursuits ; for the Greeks 
aaffHtoams knew of no races subsisting wholly , 
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by the chase. The principal nomadic tribes of 
antiquity were those of Southern Enssia and 
the interior of Asia, from whom sprang, in the 
decline of the Eoman empire, many of the 
tribes which overran 'Western Europe ; and, at 
a later era, those which conquered empires ia 
Western and Southern Asia. The vast regions 
of Mongolia are inhabited by nations which 
still retain their wandering habits. [Tubaniah- 
Lanouaobs.] 

XTome (w. yS/ws; from I divide). The 
Greek name for the provinces into which Egypt 
was anciently divided. According to Diodorus 
Siculus, the division into nomes was made by 
Sesostris, whom some modern writers consider 
as identical with the Eameses II. of the monu- 
ments ; but such statements refer to a time of 
which we have no historical knowledge. There 
were thirty-six nomes, which, in the time of 
Strabo, were thus divided — ten in the The- 
baid, sixteen in the Heptanomis, or interme- 
diate district (which, according to its name, 
probably consisted in earlier times of seven 
only), ten in the Delta. ^ This division was 
not materially altered until the latest age of 
the Eoman government. (D’Anville, Memoiree 
sur l}J^ypte\ Wilkinson’s Mann&rs and Chts- 
toms of the Ancient Egyptians, vol. ii.) 

Srozneuclator (Lat.). An ofELcer employed 
hy the candidates for the great state offices of 
Borne, to accompany them through the streets 
and whisper to them the names of such citizens 
as they might meet, in order that they might 
then address them by name, and canvass their 
votes. It is derived from Lat. nomen, and the 
old word calo, Z call. 

XToznenclature. A term originally applied 
to a catalogue of the most otdmary words in 
any language, with their significations, &c. 
But, in a more special sense, this term is em- 
ployed to denote the language peculiar to any 
science or art : thus we speak of the nomen- 
clature of chemistry, botany, fee. 

Womlnal Partner. Li Law, one who 
allows his name to be used as having an in- 
terest in a partnership in which he has in fact 
no concern, and thereby subjects hiTnaAlf to 
the liabilities of the partnership, ‘as against 
all the rest of the world.* [pAnTisrBBSBip.] 

ZTominaUsts. A term originally applied 
to a scholastic sect which arose in the eleventh 
century. Its founder was John Boscetin, a 
churchman of Compifegne, who asserted that 
general terms have no corresponding reality 
either in or out of our minds, being, in truth, 
words, and nothing more {jlatm voois)„ [Lo- 
gic.] This doctrine naturally excited great 
consternation among the schoolmen, with whom, 
hi^erto, all that was real in nature was con- 
ceived to depend on these general notions or 
essences.^ Its promulgator underwent much 
persecution for ms opinions, and was ultimately 
compelled to retract them, as inconsistent vtdth 
the doctrine of the Trinity, as it was then 
stated. He found, however, an able successor 
in the person of Peter Abelard, who attracted 
numerous disciples by his dialectical «kill and 
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eloquence, and, -with, his follo'wers, whom he 
led in a body to Paris, was the occasion of 
founding the celebrated university of that city. 
After his death the ancient realism was restor^ 
to its supremacy ; nor do we meet with a nomi- 
nalist until the thirteenth century, when Wil- 
liam of Ockham revived his doctrines under 
some modifications. The last-mentioned philo- 
sopher may, in fact, with greater justice, be 
styled a conceptualist, as he distinctly stated 
the formation of general terms to depend on 
the conditions of thought, and hence to possess 
a species of subjective reality, as the sign or 
indication of an actual process of thought, 
though they were neither distinct objects of 
consciousness nor realities in nature. Those 
who hold either of the latter theories are real- 
ists. The controversy is one which has excited 
great attention among modern philosophers. 
Of these, Hobbes and Dugald Stewart may 
be considered strict nominalists, while Locke 
and Dr, Thomas Brown style themselves con- 
ceptualists. There are, however, expressions 
in Locke’s writings which would rather stamp 
him as a realist, under the former of the 
two modifications which we have given above, 
[Scholastic Philosophy; Thomists; Scotists.] 
(Hallam’s lAieratwe of Europe in the 
teenthi Sixteenth, and Seventeenth CentvHes, 
part i. ch. iii. § 67 &c. ; Brueker’s Bistoria 
Oritica PhilosophieB.) 

XTomlnatlve Case. In Grammar, that 
form of a noun which names or designates a 
substance ahsohdely, or without relation to any 
other substance. 

Ifomocanon (Gr. v6ims^ law, and Kavuv, 
canon or rule). In Ecclesiastical Law, a work 
in which canons of the church, and imperial 
laws touching the same subjects, are col- 
lected and compared. The first was made by 
Joannes Scholasticus (a. n. 651). The most 
celebrated was that of Photius, patriarch of 
Constantinople. 

SKTomopliylaoesi (Gr. pofM^^hmees, guar- 
dwm of the law). At Sparta and ^sewhere, 
magistrates whose duty it was to see that the 
laws were rightly administered and obeyed. 
At Athens, they were merely inferior police 
oj00.cers who had to keep order in the public , 
assemblies ; but some think that no officers so j 
called existed there till the time of Demetrius . 
Phalereus. ' 

nromotbetas (Gr. vo/AodeTai, legislators). 
An office instituted probably by Pericles. A 
certain number of citizens, chosen out of the 
6,000 dicasts, were lotted ofif to sit together on 
special occasions, to decide on propositions for 
introducing new laws, &e. (Grote’s Bistory 
of Greece, part ii. ch. xlvi.) 

iron Compos mentis (Lat.). In Law, a 
person not legally responsible for his acts in 
consequence of mental deficiency, [Lottaot.] 

Non est Inventus {he is not found). In 
Law, the formal Latin words anciently used in 
the sheriffs return to a writ of capias, that the 
defendant was not to be found within his 
bailiwick. > 
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iron IProsequltnr (Lat.) or Non Pros,f 

J'udgment of. This is a final Judgment for 
costs, which may be signed hy the defendant 
if the plaintiff in an action at law neglects to 
prosecute it. The corresponding course in a 
suit in equity is to move to dismiss the hill for 
want of prosecution. 

Non-commissioned Officer. In the 

Army, one who, while he is not commissioned 
as an officer, holds an appointment hy virtue 
of which he exercises atithority over the private 
soldiers. Such are sergeant-majors, quarter- 
master sergeants, and sergeants. A non- 
commissioned officer can he reduced to the 
ranks hy sentence of court martial or order 
of the colonel or other officer commissioned 
as commandant of his regiment ; hut so long 
as he holds his rank he can receive no minor 
punishment. 

Non-feasance. In Law, the offence of 
omitting what ought to he done. 

Non-naturals. A term applied by the old 
physicians to things which, almough necessary 
to life, do not form a part of the hving body ; 
such as air, food, sleep, &c. 

Non-obstante (Lat. notwithstanding). In 
old English Law, a license from the crown, 
usually conveyed by a clause in letters patent, 
&:c„ to do something which by common law 
m%ht be done, but was restrained by Act of 
Parliament. Such license could of course only 
rest on high doctrines of prerogative, and were 
the means hy which James II. endeavoured to 
carry into execution his celebrated dispensa- 
tion, annulled by 2 Wm. & Mary c. 2, 

Non-obstante Veredicto, J'udgment. 
When the defence upon the record is not a 
legal defence to the cause of action, and the 
defendant obtains a verdict, the plaintiff may 
in some cases obtain leave to sign judgment 
notwithstanding the verdict. The defendant’s 
course in a similar case is to move in arrest 
of judgment. 

Non-resistance, Tlie Doctrine of. In 

Politics, that doctrine which inculcates the 
unlawfulness, on religious grounds, of resist- 
ance by force to the^ commands of a prince or 
magistrate. This is strongly laid down in 
many books of the New Testament^ and espe- 
cially by St. Paul (Rom. xiii.). In its orffi- 
naiy acceptation, the doctrine is understood to 
enforce the duty of obedience to the lawful 
commands of magistrates. But, in that pecu- 
liar sense which is attached to it in English 
constitutional history, it means unqualified 
obedience to every command, especially of the 
prince or supreme magistrate, whether lawful or 
not; and consequently it condemns all forcible 
opposition even to tyrann;^ or usurpation. But 
the advocates of non-resistance, in this ex- 
tended sense, do not appear to have ever con- 
tended that it applied to commands of inferior 
magistrates in the same sense and degree as 
to those of the highest : they therefore sup- 
posed a peculiar sanctity in the person and 
office of the sovereign which no other officer 
possessed ; and thus combined the doctrine of 
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divine right with that of passive obedience or ^ STonason. A plane rectilineal figure hav- 
non-resistance. These doctrines are plainly laid ing nine sides. [Emtkeagon.] 
down in the homilies of the chnrch of England; Wonconformists. A general term -under 
in which, in -the phrase of Bolinghrohe which all the religions co mmnnit ies which do 

Fartm)^ they smlhed nntil the reign of James not conform to the litnrgy of the established 
I. (See especially the Hoi^y 0« TO/mZDwoJs- dinrch of England maybe comprehended, 
di&nce and EehelUon.) But in that reign they but nsnaUy confined to Protestant Pissenters. 
were more generally avowed by the learned and Historically, it belongs more properly to the 
loyal; and in 1622 the university of Oxford large body of clergy who, at the Besto- 
sanctioned themby a solemn decree. The events ration, refiised to subscribe to the Act of 
which led to and followed the great rebellion Uniform^, and were in consequence ejected 
naturally led men’s minds to pay greater atten- from their benefices on St. Bartholomew’s 
tion to the speculative part of politics ; and, day, 1662. This Act was first promulgated 
while Hobbes was framing atheory of absolute by Elizabeth, and required all the cler^ to 
monarchy on the principle of the social con- use the Book of Common Prayer, and in- 
tract, a ^ferent class of reasoners arrived at dieted severe penalties upon^ any one who 
the sanxe result through a peculiar interpreta- should be convicted of speaking or preach- 
tion of Scripture. Sir Bobert Pilmer (espe- ing against it. The Act of Charles II. eon- 
cially in his Bishop Sanderson, and tained provisions stiH more strict, enjoining 

others, made the regal power originate in 1he every beneficed person not only to nse the 
patriardxal ; and endeavoured to prove that all bool^ but to declare his assent and consent to 
other forms of government, being unrecognised every part of it : and enacting that unless this 
by Scripture, were usurpations. Dean Sherlock, were done on a certain day he shotild be, ipso 
the ablest writer of the school of divine right facto, ejected. Other declarations were also to 
{^Case of Ee^tanca to 8v/preme JPovoerSf 1684) be subscribed; as, ‘That it is unla-wful to 
endeavoured to prove the absurdity of th€ take arms against the king on any pretence 
theory of the social contract, and to show from whatsoever;’ ‘That no obligation from the 
Scripture the unla-wfulness of resisting any covenant lies upon himself or any other person.* 
command, even of a -usurping power. In an- It is said that two thousand persons resigned 
swer to these reasoners Locke wrote his Essay their preferments in consequence ; and even 
on Gaoernmmi^ in which he seeks to confute after this their party was subjected to the 
the arguments for unqualified nou-resistanee, further inflictiou of the Conveutide Acts, which 
by sho-wing that Scripture and reason make forbade more than five persons besides the 
no diatinetion between inferior and superior family to assemble together in any house for 
magistrates, and reducing his opponents tc reli^ous worship; and the Live Mile Act, which 
the absurdity of affirming that any command, subjected to penalties and imprisonment any 
however extravagant, of "tiie lowest magistrate, nonconformist clergyman who should take up 
must be obeyed. In 1683, the nniversity oi his residence within five miles of any corporate 
Oxford pronounced its second decree in favour town, or other place where he had been mi- 
of the tenets of divine right and non-resistance, nister. [Lissbntbes.] 

But the current of court opinion changed at the xarones (Lat. Honse). In the Calendar, one 
Bevolution. The doctrine of non-resistance of the three di-vdsions of -(he Boman month, 
was almost proscribed ; but maintained by the and so called because they fell on the ninth 
non-jurors, who professed to obey the usuiping day, reckoned inclusively, before the ides. In 
government, -while they refused to reooanise it. the months of March, May, July, and October, 
In 1709 it -was preached hy SachevereU, with the ides fell on the 16th day of the month, 
the apparently inconsistent result of a riot, and the nones, consequently, on the 7th. In 
His sermon, together with the Oxford decree, the other months, the ides were on the 13th 
was burnt by order of the House of Lords, day, and the nones on the 6th. [Caxeitdab; 
But the doctrine has been within these few Calends ; Ides.] 

g ars asserted by the high church party. (Dr. XTonlus. A name frequently given to 
lacy’s jSerwowow 35^ 6jfAo/JfouemJer, 1838.) the vernier (a useful contrivance for sub- 
xronaa et Seefmee (Lat.). In Ecclesias- dividing the divisions of graduated arcs or 
tical Law, the contributions of tenants of the scales mto minute parts), from an erroneous 
church were anciently so called: the nonas, or idea that it was invented by Pedro Nunez, or 
ninth part, standing for a spedes of rent, the Nonius, a Portuguese, who lived in the early 
dedmae for the tithe due to the church. part of the sixteenth century. The contrivance 

Wonage. InLaw. [Infant ; Minoeett.] employed by Nonius was widely different from 
^ xronageslsnal (Lat. nonagesimus, the nine- the vernier now universally used. It consisted 
tif^h). In Astronomy, the ninetieth degree of in describing -within the same quadrant 46 
the ^liptic, reckoned from either of the points concentric ares, dividing the outermost into 
m which it is intersected by the horizon.^ It 90 equal parts, the next into 89, the next into 
is th^efore the highest point of the ecliptic at 88, and so on, the innermost being consequently 
any instant, and its altitude is equal to the divided into 46 only. With this instrument 
^^nee of the pole of the ecliptic from the the observed altitude of an object could be read 
nonagesimal is used in calou- off on the outermost arc only to degrees, but 
lating ^^rallaxes of the moon. the fractions were obtained in the following 
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inanner: the plumTb-line, or moyahle 
must intersect one of the concentric arcs at, , 
or very near, a point of division. INow, it is , 
evident that the numher of parts read off at 
this point must he in the same proportion to 
the degrees and fractions of a degree inter- 
cepted on the outermost are, as the number of 
parts into -which the arc containing the point 
is divided, is to 90°. The division read off 
being therefore multiplied by 90, and divided 
by the number of parts in the arc, gives the 
observed altitude to fraction? of a degree. 
Thus, if the plumb-line intercept 25 parts 
exactly on the arc in -which the number of 
parts is 78, the angle measured -will be 
28-846°: the fraction is easily converted into 
minutes and seconds. Nonius supposed that 
this artifice was known to Ptolemy. It was 
adopted by Tycho Brahe ; but soon abandoned 
by him for the method of diagonal divisions, 
in consequence of the difficulty of dividing 
accurately the different ares. (Eobins’s Ma- 
t%&matical Tracts, vol. ii.) [VEmsOBB.] 
Nonjurors. In English History, that 
party among the clergy of the national church 
who refused to take the oath of aEegiance 
to the new government after the Revolution. 
Eight bishops, including the primate Sancroft, 
■with about four hundred clergy, were in con- 
sequence ejected from their benefices. Of these 
the most learned was Hickes, bishop of Peter- 
borough. The ecclesiastical history of Great 
Britain by Jeremy Collier is -written on their 
principles. They maintained a strict and 
necessary connection between the national 
church of England and the catholic church 
throiighout the world; and while they de- 
nounced the special errors of the Romish 
branch of the (hurch, allowed it an indefeasi- 
ble precedence and authority. In politics they 
held the doctrines of divine right and passive 
obedience. The nonjurors maintained their 
ecclesiastical position through -the greater part 
of the last century, their bishops continuing 
to ordain and consecrate; butiheir numbers 
dwindled away, and Dr. Robert Gordon, who 
died in November 1779 at a very advanced 
age, was the last in their episcopal succession. 
[Jacobites ; Pketbnbbb.] 

XTonpareil. In Printing, the name of a 
kind of type two sizes smaller than that used 
in this work. It was called nom^ard by the 
old English printers. [Type.] 

ITonauit. In Law, the renunciation of a 
suit by the plaintiff. It is either adjudged, in 
consequence of certain neglects or delays in the 
prosecution of the suit, or it is voluntarily 
elected by the plaintiff It is usual to call on 
the plaintiff, when he is unable to make out a 
case to stipport his pleadings in default of the 
necessary e-vidence and the jury are about to 
give their verdict, to elect, if he pleases, -to 
abandon his prosecution and submit to a non- 
suit, upon payment of costs. The effect of this 
is, that as a nonsuit is not, except in certain 
cases, a peremptory bar, he is able to bring 
another action afterwards for the sam© cause. 
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Judgment as in aase of a nonsuit arose ffoia 
the statute 14 Geo. II. c. 17, which enacted 
that where the plaintiff had neglected to bring 
the issue tt> be tried, the court might, unless 
it saw reason for allowing the plaintiff further 
time, give judgment for the defendant as in 
case of a nonsuit, whidh had the same force as 
a nonsuit, both as to costs and as to its . effects 
on the action; but this statute was repealed by 
-the Common Law Procedure Act, 1852, -which 
provides that the defendant may sign judg- 
ment for his costs where the plaintiff neglects 
to proceed to trial, unless the time for pro- 
ceeding to trial is tended by the court or a 
judge. 

Nontronlte. A hydrated tersilicate of 
iron, occurring in France, at Nontron, in the 
department of the Dordogne. It is found in 
small kidney-shaped masses, varying in colour 
j£rom green to yellow, and with a dull lustre. 

inrootb’s Apparatus. A series of three 
glass vessels, placed vertically, for the purpose 
of impregnating water -with carbonic acid gas. 
The lower vessel contains the marble and dilute 
acid for the evolution of the gas ; the central 
vessel holds the water through which it is 
made to pass, under the pressure of the column 
of water in the third or upper vessel, which 
is closed by a heavy conical stopper, serving 
as a safely valve. This form of apparatus has 
been superseded by the comparatively modem 
and more effective gasogene, 

UTopal. One of the names of Opuntia 
vulgaris. The allied species, 0. coocmmif&ra, 
is one of the plants upon whidi the cochineal 
insect diiefiy breeds, another being Opuntia 
Tuna. 

sroragbe. The name of a singular class of 
monuments found in great numbers in the 
island of Sardinia, about the origin and the 
uses of which antiquarians are at present much 
divided. The noraghe are generally built upon 
a tircular or elliptical plan, and have the 
form of a truncated cone ; access is gained to 
the interior by a door situated towards the 
south-east, which leads to a corridor communi- 
cating with two ranges of chambers, before 
reaching the central tower. There are four 
cbsses of noraghe; the simple ones, resem- 
bling isolated towers ; the coUecUve, composed of 
several united bodies of this class ; the unit^, 
consisting of a large enclosure in the same 
style of construction, usually upon the top of a 
hni ; the surrounded noraghe, or those encir- 
ded by exterior works, like a kind of fortress. 
There are said to be as many as three thousand 
noraghe in {Sardinia ; the best account of them 
is to he found in Della Marmora’s Itinkraire 
de VMe de Sardaigne, Tmrin 1860, in which 
the various theories as to their origin are dis- 
cussed. They are probably sepulchral monu- 
ments, erected m memory of a distinguished 
leader or chieftain. 

XTorbertlXieSa [pB^MONSTRATEErSZAN-S.] 

STordbausen Acid. A peculiar sulphuric 
add, intermediate between the anhydrous and 
monohydrated add, so called from the place 
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where it was formerly manufactured. It is ' <3Teehs. [Moira.] Their names wore TJrd, 
generally in the form of a hrown fuming liquid. Worand, and Skuld; or Fasi, Present, and 
It is a good solvent of indigo. Future. They were represented as endowed 

srorm. [Integer.] "with great beauty, but of a melancholy and 

VTormal (Lat. norma, a rtde). The normal sombre disposition ; i^ey were consulted even 
to a curve is any perpendicular to the tangent by the gods, and their decrees were sure and 
erected at the point of contact. At every irrevocable. 

point of a curve, therefore, there are innu- Worroy* ]]Kinghat-Arms ; oERAi m.] 
merable normals, aU of which are situated in Nortli (G-er. nordj. In G-eography, one of 
the norrml $lam of the civrve. The most im- the four cardinal points of the horizon; that 
portant of these normals, however, are the which in European latitudes is opposite the 
princi^id normal, which lies in the osculating sun at midday, « 

plane, and the binormed, which is perpendicular ITortli-'West Passage. A channel along 
to that plane and, consequentiy, to the two the northern extremity of North America, long 
consecutive tangents which the plane con- believed to be available for commercial pur- 
tains. In plane curves, where all osculating poses. The existence of such a passage has 
planes coincide, the prindpal normal is the been ]^roved in various ways, and lastly b;^ the 
only one considered, so that it is not necessary expedition in which EranMin and Ms associates 
to distinguish it by the term principal. Two were lost after making their way between the 
consecutive normals of a plane curve intersect termination northwards of the American land 
in a point which, being equidistant from three and the southern extremity of the ice of the 
consecutive points of the curve, is the centre of North Polar Sea. The many expeditions or- 
the oscMating circle (circle of curvature) ; the ganised to prove the existence of this channel 
angle between two consecutive normals (angle were very fertile in geographical discovery, and 
of curvature) is obviously equal to the angle have succeeded in showing that for commercial 
between the corresponding tangents (angle of purposes there was no passage of the kind, 
contact or eontingence). The normals of a curve PTortbern Xilghts. The name popularly 
envelope a second curve (the evolute), which is given to the aurora borealis. 
the locus of the centres of curvature of the iTortbing. In Navigation, the difference of 
original one. In non-plane curves tMs is not latitude made by a ship m sailing northwards, 
the case, for two consecutive principal normals XiTose (Lat nasus, Er. nez). The fleshy 
do not intersect one another. The point, how- jwotuberance, wMch contains the external car- 
ever, in which any principsd normal is inter- tilages serving to receive the sensation of smell, 
seated by the next succeeding normal plane, is is so termed in the higher vertebrate animals, 
equidistant from three points of the curve, imd XTosean. A mineral allied to Haiiyne, and 
is consequently the centra of an osculating named after the discoverer, E. W. Nose. It is 
cirede. This is, in fact, the circle of absolute found in rhombic dodecahedrons in the eruptive 
curvature ; it lies in the osculating plane, and rocks of Lake "Laach, near Andernach on the 
has its centre on the polar line. The locus of EMne, and iu the leucite-rodk of Eieden and 
the centres of absolute curvature, therefore, is Volkersfeld in Prussia. 

a curve on the polar developable, but it does loosing of a Step, In Arcmtecture, the 
not belong to the series of evolutes which this projecting rounded edges of the tread of a step ; 
surface contains, since aU evolutes are formed it is introduced for ornament, and also to widen 
by consecutive normals. [Evoltjtb.] the tread. 

The normal to a surface is the perpendicular Wosologry (Gr. v6ifos, a disease, and A<i7oy). 
to the tangent plane erected at the point of con- The doctrine of diseases. The term is generally 
tact. Any plane through it is called a normal applied to the classification and nomenclature 
plane of the surf ace. Two consecutive normals of diseases, and to their general meiodical 
to a surface do not, in general, intersect each arrangement. [Disease.] 
other; in fact, a normal is intersected by only ZToatalgia (Gr. vofrraXyiot, to he home&ich). 
two of all the consecutive normals, and the A longing to return home ; a isease sometimes 
normal planes which contain these intersecting observed in a marked degree among the Swiss, 
normals are always at right angles to each the Highlanders, and the Irish, It is well de- 
other; they contain also the tangents to the scribed in Baron Lairey’s works. He relates 
two lines of curvature which pass through the that many of the soldiers under Ms care were 

§ oint on the surface. [Ctfrivatubb, Line oe.] affected by it. The mental faculties early be- 
he methods of finding the equations of nor- came impaired, and melancholia with severe 
mals to curves and surfaces, are given in all gastric syiwtoms terminated the lives of his 
treatises on the geometrical applications of the patients. Between the years 1800 and 1820 
differential calculus. as many as ninety-seven Prench soldiers fell 

NoemaIi. In Botany, an adjective signifying victims to the disease, 
that the ordinary structure peculiar to a family, irostram (Lat.). Literally, our own} a 
a genus, or a species, is not departed from. term applied to quack medicines retained W 
School. [ScHOoii.] profit in the hands of the inventor or dis- 

*• ’ srorinan Architecture. [ AacBiTEOTTJBB.j coverer, or of Ms assignee. 

In- Scandinavian Mythology, the Wotahles. In Prench History, the deputies 
three Pate^. equivalent to the Moirai of the of the states under the old regime, appointed 
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and convoked on certain occasions “by the king. 
In 1786 this assembly was summoned, 160 
years after its last meeting, and proposed 
various reforms in different branches of the 
government ; it again met, for the last time, in 
1788. 

Xarotacantha (Grr. pSros, hack^ and 
^KCLvda, a sjpine). The name of a family of 
Dipterous insects, comprehending those in 
which the upper part of the thorax or seutel- 
lum is armed with teeth or spines. 

Notaries* <A.postolical and Imperial. 
Public notaries appointed by the popes and 
emperors, in virtue of their supposed jurisdic- 
tion over other powers, to exercise their func- 
tions in foreign states. Edward II. forbade 
the imperial notaries to practise in England, 
Charles VIII. of Prance, in 1490, abolished 
both these classes of notaries, and forbade his 
lay subjects to employ them. 

Notary or Notary Public. In English 
Daw, one who publicly attests documents or 
writings, chiefly in mercantile matters, to make 
them authentic in a foreign country ; protests 
foreign bills of exchange, and the like. The 
statutes 41 Geo. III. c. 79 and 6 & 7 Viet 
c. 90 regulate the admission of notaries in 
England. They must have been apprenticed 
five years to a notary before such admission. 

The name notary, among the Eomans, ap- 
pears to have signified a shorthand writer, and 
to have denoted originally the persons Who 
acted in that capacity, especially at meetings 
of the senate. Afterwards, the notarii were 
secretaries to courts, officers, &c. In modern 
Europe, the notary is an officer whose attesta- 
tion is necessary to the validity of certain in- 
struments; and his duties are more or less 
important in different countries. In Prance 
the notary is the necessary maker of all con- 
tracts, &c., where the subject-matter exceeds 
150 francs; and his instruments, whicli are 
preserved and registered by himself, are the 
originals, the parties retaining only copies. 
The presence and administration of a notary 
is also essential to the division of lands or 
goods on inheritance. 

Notation, Cbemlcal. A symbolical lan- 
guage employed to express the composition 
of substances and the changes which occur in 
chemical processes. 

The only symbols employed by the alchemists 
which appear to have had a fixed meaning 
were the astrological signs for the metals ; and 
even in the time of the earlier chemists, when 
other similar signs were added to denote new 
substances, symbols fulfilled no other purpose 
than that of convenient abbreviations for names. 
The first attempt to arrange such symbols in a 
systematic manner was a plan proposed by 
Lavoisier in 1782, hy which he represented the 
quantities of substances in addition to the sub- 
stances themselves. Dalton’s completion (in 
1804) of the discovery of the fixed laws according 
to which elements combine, and the introduction 
of the atomic theory, produced a total change I 
in the principles of chemical notation. Prom ' 
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this time each element was denoted by a spe- 
dal sign, which at the same time represented a 
quantily by weight proportional to the weight of 
a single atom. [Atomio Thbobt ; EQTjrrvAi.KNT. J 
In 1816, after accurate determinations of the 
combining numbers of the elements, Berzelius 
proposed a system of notation which, with some 
modifications, has become completely identified 
with the pursuit of chemistry. This system in its 
more modem form we now proceed to describe. 

Each element is designated by the capital 
letter of its Latin name, and in the case of the 
less important elements the most characteristic 
letter of the word is added as a further distinc- 
tion. These symbols are moreover made to re- 
present not only the element itself, but also 
that proportion hy weight in which it invari- 
ably enters into combination. Por a list of 
these symbols and combining numbers, see 
Chemioai, Nomenoia-TUikb. Mere addition of 
one substance to another is denoted hy the 
sign + ; but combination is expressed by the 
juxtaposition of the symbols. Thus water 
upon this plan is HO, or is composed of one 
part hy weight of hydrogen to eight parts of 
o:^gen. When an element enters into com- 
bination in a quantity that is a multiple of 
its combining proportion, this is expressed hy 
writing the corresponding number on the right 
a little below the symbol, or else prefixing it 
in the manner of a coefficient: thus, terioo^ide 
of phosphorus, PI^. Combination between 
compound bodies is expressed in a similar 
manner, or a comma is sometimes interposed. 
A number standing before a continuous group 
of symbols signifies the mnltiplication of the 
whole group by that number. Sometimes a 
group is enclosed in a bracket with the same 
object. The following are examples : — 

Sulphate of iron, Ee 0, S 0^, or Pe S 0. . 

Tribasic phosphate of hme, 30aO,PO,, 

orCa^Po/ 

Basie carbonate of zinc, 2(ZnO,OOa), 
3(ZnO,HO). 

The changes which take place in chemical 
reactions are usually represented by equations. 
The substances existing before the reaction are 
placed on the left of the sign =, and those re- 
sulting from it on the right. Thus the action 
of common salt on a solution of nitrate of 
silver with the production of chloride of silver 
and nitrate of soda is expressed by 

Ag0,N05 +Ka01=AgCl + NaO,NO,- 

This equation affirms moreover that from 170 
parts of nitrate of silver and 58^ parts of 
salt, we obtain 143J of chloride of silver and 
85 of nitrate of soda. 

Within the last few years certain new views 
entertained by chemists respecting chemical 
combination and the construction of compound 
bodies, have led to some important alterations 
in the atomiijjWdghts represented by -the sym- 
bols, whereby the formulae for most substances 
have become altered. These alterations con- 
stitute the chief features of what is called 
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the nm notaiim. In order that the Bjonbols ' 
may more perfectly represent the true comhin- 
iag proportions of the elements which they de- 
note, the new notation reqnires that the atomic 
wtights of oxygen, sulphur, selenium, carbon, 
silicon and most metals should be doubled. 
The reasons for these alterations can be best 
illustrated by shortly stating the chief of those 
concerned with the doubling of the atomic weight 
of the most important, -viz. oxygen. 1 . Physical 
considerations render it highly probable that 
equal bulks of elementary gases and Yapours 
contain an equal number of atoms. 2 . when 
hydrogen and oxygen unite to form water, two 
volumes of the former combine with ona volume 
of the latter. 8 . The hydrogen in water can 
"be replaced in two separate portions by other 
elements, such as potassium, sodium, and 
chlorine. 4. When water is generated by de- 
composition from other substances, the quan- 
tity is always such that it contains either two 
atoms or a multiple of two atoms of hydrogen. 
The foregoing considerations indicate that the 
smallest quantity of water ever engaged in a 
chemical reaction is composed of two atoms of 
hydrogen united with one atom of oxygen, and 
the atomic weight of the latter must therefore be 
16. Again, when oxygen forma a series of com- 
binations with a compound body, each addition- 
al quantity of oxygen combining with the latter 
is wways sixteen parts or some multiple of 
sixteen parts. Purthermore, the specific gravities 
in the gaseous condition of nearly aU elements 
capable of assuming^ that condition are propor- 
tional to their atomic weights. But if the spe- 
cific mravity of hydrogen be called 1 , then the 
spedfio gravity of oxygen is found to be 16. The 
for^obm reasons, therefore, lead to the adop- 
tion of me atonuc weight 16 for oxygen. Con- 
sequently, water must be represented by Hjj- 6 - 
instead of H 0. The doubling of the atomic 
weights of other elements either follows from 
direct analogy, or is supported by similar facts. 
The doubled atomic weights are often distin- 
guished by a mark through the symbol, as above. 

The application of this notation to -the ex- 
pression of chemical composition, though some- 
times involving more complex formnlse, indi- 
cates far more clearly the mutual relations of 
bodies and the decompositions of which they 
are susceptible. The new formulae express, 
with very few exceptions, the elementary com- 
position by gaseous volume as well as by 
weight : thus H 01 0 indicates that hypo- 
chlorous add contains equal volumes of its ele- 
ments. The formulae also express, with very 
few exceptions, the weights of the substances 
denoted by them, which in the gaseous state 
occupy equal volumes, A great advantage 
detiv^ from the employment of the new no- 
tation, and which deserves spedal notice, is 
the pro^nent expression it gives to the idea 
of atomidty. This conception, though clearly 
recognised in the old notation, required the 
new to develope it completely. Atomicity may 
^u^hly he defined as the capacity possessed 
by any of attachiiog other atoms to itself. 


Those elements which combine with one atom 
>f hydrogen, or can replace the latter, atom for 
itom, in compounds, are called Those 

elements whose atoms can attach to themselves 
two atoms of a monatomic element are called 
diatomic. Thus oxygen requires two atoms of 
hydrogen to form water O, or one atom of 
diatomic calcium to form lime Ga 0 >. Similarly 
carbon is tetratomic in marsh gas and 
carbonic anhydride C O-g, while nitrogen is tri- 
atomic in ammonia N Hg, and pentatomic in sal 
ammoniac NH 4 CI. Tms atomic character of 
an dement is termed its atomicity ^ and is fre- 
quently marked by dashes, or Eoman numerals, 
after the symbols. The following is a classifi- 
cation of the elements with their new atomic 
weights, founded on the atomicities which they 
manifest in their principal combinations. This 
atomic character is, however, by no means in- 
variable, since the atomicity of an element may 
vary in its different compounds; but in reference 
to such variation, it has been remarked, that 
although a monatomic element may become tri- 
atomic or pentatomic, it can never be diatomic, 
tetratomic, or hexatomic, whilst a diatomic ele- 
ment may became tetratomic, but never mon- 
atomic or triatomic. In other words, an odd- 
atomic element can never become even-atomic, 
and vice versd. 


Mmatomio, 


H . . 


Be . 
Te , 
Mg 
Ca . 
Sr , 
Ba . 
Zn . 


1 

I . . 

. 127 

Bb. . 

. 85*5 

19 

U . . 

. 7 

Os . . 

. 183 

85‘e 

Na. . 

. 23 

T1 . . 

. 203 

80 

K . . 

Diatomic. 

Ag. . 

. 108 

16 

Od 

1:2 

V 

120 

82 

Hg 

200 

Or 

Hi’S 

79-5 

Pb 

207 

Mn 

55 

129 

G 

9 

Pe 

56 

24 

Tt 

64 

Co 

59 

40 

Oe 

92 

Ni 

59 

87*5 

La 


Ou 

63-5 

137 

65 

Dy 


A1 

27-5 


THatcmio, 



Sb . 

. 122 

Bi . 

. 210 


An . 

. 197 

B . 

. 11 


Tetratomic, 



12 

Cb . 

, 195 

It . 

. 197 

28 

Tb. 

. 238 

Os . . 

. 199 

118 

Rh. 

. 104 

Mo. . 

. 96 

.50 

Hu , 

. 104 

Va. , 

. 137 

89*5 

Pd. 

. 106*5 

W . . 

. 1S4 

137*5 

Pt . . 

. 197 




^ The theoiy of types forms a valuable addi- 


ment mainly to the new system. According 
to this theory, a large number of bodies of 
complex character are considered to be formed 
on the plan or model of certain compounds 
of simple character, from which tiiey are 
assumed to be derived by substitution. The 
principal types used by chemists are the 'hy- 
drogen, water, ammonia, carbonic anhydride. 
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chloride of ammonixim, and chloride of 6 ul- 


phuryl types. 





Hydrogen Type. 


Hydrogen 

Chloride of Btliyl 

Acetone 

H 

l 



H 


Cl J 

eH, J 



Watev‘ Type. 


Water 

AIcoliol Acetate of Sodium 

H* 

H 






Ammonia Type. 


Ammonia 

Fotassamide Tzimethylphiosplnne 


'H 

fK 

(GHs 

W'- 

H 

H 

P"'- QRs 



H 

(QRs 


Carhonie Anhydride Type. 

Carbonic Anbydrlde Pbosgene Gaa Methylio Alcohol 


o-is: 

fG" 

GMCl 

ici 

Gi- 

H 

H 

.GH 

Chloride of Ammonium 

Tk/pe. 



Chloride of 

Nitric Acid 

Hydrochlorate 

Ammonium 

o£ Aniline 

fH 



re.B:= 

IH 

G" 



a 


N’ G" 


H 


GH 


1 

a 

Ici 



Lci 

Chloride 

of Siilphuryl Type. 



Chloride of 

Sulphuric 

Chromate of 

Sulphuiyl 

Acid 

Potassium 

fG" 

(G" 


1 

fG" 


|GH 


G" 

GK 

ici 

Igh 


1 

Igh 


The foUo’vnng are examples of chemical com- 
pounds formulated according to both methods 
of notation : — 


Nitric acid . 

Old 

HO.NO5 

New 

HNG3. 

Cyanic acid . 

HO.CaNO 

HCN0. 

Perchlorate of 
potassium 

. KO.CIO 7 
. (Pb 0 )a.C 40 , 

KCIG4. 

Oxalate of lead 

PbGaG^. 

XTotatlony 

Mathematical. 

Mathema- 


tical notation embraces symbols of nwmher, 
gyumtity, and operation. Although the origin 
of our present system of numerical notation 
is unknown, there is no doubt that it was in 
use amongst the Hindus two thousand years 
ago. Its distinctive feature, i. e. symbols 
having local as well as intrinsic values [Abith- 
MBTic], implies a state of high dvilisation at 
the period of its invention. The first numeii' 
cal symbols consisted probably of strokes or 
notches cut in wood or stone, and intelligible 
alike to all nations. Such characters, in fact, 
are preserved with little alteration in the 


Roman notation, an account of which may ho 
found in Leslie’s philosophy of Arithmetio. 

The numeral notation of the Greeks, though 
far less convenient than that now in use, was 
formed on a perfectly regular and scientific plan, 
and could he used with tolerable effect as an 
instrument of calculation, to which purpose the 
Roman system was totally inapplicable. The 
Greeks divided the twenty-four letters of their 
alphabet into three classes, and, by adding 
another symbol to each class, they had cha- 
racters to represent the units, tens, and huh- 
dreds. (Lelambre’ s Astronomie Ancienne, t. ii.) 

Letters of the alphabet are now used as sym- 
bols ©f quantity ; and although much diversity 
exists with respect to the choice of letters, there 
are several universally recognised rules. Thus 
in the theory of equations the first letters of the 
alphabet denote known coefiGlcients, the last let- 
ters the unknown terms. In algebraic geometry, 
again, a similar rule is observed, the last letters 
of the alphabet there denoting the variable or 
emnent coordinates. Certain letters, such as ir, 
e, &e., are by universal consent appropriated as 
symbols of the frequently occurring numbers 
3-14159 . . . and 2-7182818 .... &c., and their 
use in any other acceptation is avoided as much 
as possible. 

Letters, too, are employed as symbols of 
operation, and with them other arbitrary 
characters, such as , x , V', && . . 

The letters d,J' are appropriated as operative 

symbols in the differential and integral calculus, 
A and 2 in the calculus of differences, and so on. 

la funoUonal notation, a letter, as a symbol 
of operation, is usually combined with another 
which is regarded as a symbol of quantity. 
Thus P {ps) denotes the result of the performance 
of the operation P upon the subject r. If upon 
this result the same operation were related, 
the new result would be e::q>ressed by P |T (ar)], 
or more concisely by P* (a;), and so on. The 
quantity x itself may he regarded as the result 
of the same operation P upon some other 
function ; the proper symbol for which is, by- 
analogy, P-i (a?). Thus F and are symbols 
of inverse opercdions, the former cancdling the 
effect of the latter on the subject x. F (a?) and 
P-”^ (a?) in a similar manner are termed inverse 

The history of mathematics shows that im- 
provements in notation have not only been the 
result of deeper mathematical insight, but the 
means by which most important discoveries have 
been made ; in short, that a weh-chosen system 
of notation is of the highest importance to 
srience.^ Our recent progress in algebra and 
algebraic geometry is due, to a great extent, 
to the increased power acquired by the cultiva- 
tion of more symmetrical and concise methods 
of notation. The notation of determinants and 
that of quantlcs, although of quite modern 
origin, has already done good service, 

XTotcliboard. In Architecture, the board 
that receives the ends of the steps in a stair- 
case is so called, because it is notched out to 
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receive tlie ends of the steps ; the wall string is 
sometimes the notchhoard. 

KTote (Lat. nota, cl vna/rTi). In Mnsic, a 
character hy which mnsical sounds are marked, 
as well as the swiftness or slowness of their 
motions. 

irotes (Lat. notae). In Literature, origin- 
ally marks affixed, hy the critics who reviewed 
the works of an author, to those places which 
they considered to he spurious or faulty, or 
which on any other account were worthy of 
remark. In modem times the meaning of the 
term has been enlarged, being now used as 
synonymous with annotoMwi or comnentary. 
imong the limans, praiseworthy passages 
were usually marked with LL. (i- e. laudahiles 
loci) ; and faulty passages indicated by 9 (Per. 
Bat. iv. 12), borrowed &om the practice of the 
judges, who set their mark against those whom 
they adjudged worthy of death (Sdvaros), 
G-ood passages were also marked Xt xpri- 
(rris, cx(xUmt. 

Notbs. In Printing, notes are of three 
kinds: (1) shoulder notes — these are at th« 
top of the page in the outer margin, mi 
contain the book, chapter, or date; (2) sid( 
notes or marginal notes, which give an ah 
stract of the text, as in Acts of Parliament. 


.ction, may pay his debt to the original creditor, 
nd win be discharged by his receipt. Again, 
f a creditor assigns his debt to A and B 
and B gives notice of his own 
.asignment to the debtor before A gives notice 
»f hiSt B shall have priority over A. And the 
lame rule applies to the title to funds vested 
in trustees and other similar species of property. 
Constructive notice is that which is presumed 
30 arise from certain facts : as, for instance, in 
equity, if a purchaser buy land from A in 
which he knows that B is interested, as 
tenant, or otherwise, he will be 
deemedT to have constructive notice of the 
actual extent of B’s interest although he may 
have been misinformed on that point by A, 
for it is his duty to seek information on the 
subject from B himself, and in matters of this 
kind notice to the solicitor or agent is equi- 
valent to notice to the principal. 

Notices which pass between landlord and 
tenant are faxmliar in practice. Of these the 
most important is notice to Quit, which must 
he ^ven by either party, in the ordinary case 
of a tenancgr from year to year, six months 
before the termination of the current year of 
the tenancy ; this may of course be varied by 
written agreement, and is said to be so in some 


or parallel passages, and different readings, ai 
in the Bible ; and (3) bottom notes, or fool 
notes, wHeh are placed at the bottom of th 
page, and generally contain commentaries am 
explanatory annotations. 

irotelsea (Gr. p6ros, the south, and ^Aafa, 
the oUvey An Australasian genus of Oleacecs, 
one specaes of which, N. Kgustrina, is the Tas 
maniau Ironwood, so called from the hardnes, 
and density of its wood, which does not, how- 
ever, attain large size. 

xrotMng. In Mathematical language, thi 
term nothing is of frequent occurrence, am 
denotes either the absence of magnitude 
circumstances in which magnitude might haw 
existed, or it denotes the limit to wM^ 
variable magnitude approaches hy continual 
diminution. 

arothlngr, Blfferences of. [Liffubskces 
OP Zbbo.] 

jarotbosanrus {p66os, iUegitimate, 

iraDpos, lisarot). A genus of Sauropterygian 
reptiles from the Triassie (miisehelkalk) de- 
posits of Germany, It offered much analogy 
to the genera Bimosaurus and Hmosauncs. 
The Nbthosaunis miroMlis, from Bayreuth, 
^ves the earliest indication of the modificatio] 
of the trunk bones, which reaches its maximum 
in the more specialised Bauropterygia, 
saunts, and Pizosaurus. 

Wotice. In Law, that notice by which 
psffty is supposed to communicate, or to re- 
crive, the presumed or real knowledge which ii 
necessary to affect the receiver with legal liabili- 
ties. For instance, when a party purchases o; 
talc^ a transfer of a debt, he must ^ve notice tc 
debtor that he has done so, and until such 
notidb* ^ given Ms title is not complete, for 
the he has no notice of the trans- 

mt- 


cases by local custom. The reservation of the 
rent quarterly does not dispense with the ne- 
cessity for a half-year’s notice. If the land- 
lord receives or distrains for rent after serving 
a notice to quit, it is a waiver of that notice. 

MTotite. A variety of Palagonite from Yal 
di Noto, in Sicily. 

XTotodonta (Ghr. vmos, bach ; hboifs, tooth). 
The name of a genus of Lepidopterous insects. 
XSTotonectideei [Hydbocobisje!.] 
Noitotlierlum (Gr. vSras, the south, and 
$T}ptov, beast). A gigantic kangaroo-like ani- 
mal which dourished during the pliocene 
period in Austraha. It was undoubtedly her- 
bivorous, and offered many points of analogy 
to the existing koala (Pkascolarctos). 

Srotturno (ItaL). In Music, a term origin- 
aEy synonymous with Sebenadb [which see] ; 
but applied at present to a piece of music in 
which the emotions, chiefly of love and tender- 
ness, are developed. Thenotturno is a favonr- 
itemovementwithmodera pianoforte composers. 

laroun (Lat. nomen, a Tiame). In Grammar, 
that part of speech which denotes a conception', 
in contradistinction to an affirmation or Judg- 
nient,_ which^ is expressed hy a verb. Nouns 
are divided into substantives and adjectives; 
the first denoting real or supposed substances, 
the second qualities or properties conceived as 
belonging to substances. [Gbammab.] 

XTovaculite (Lat. novacula, a razor), A 
stone of which hones are made for sharpening 
razors. It is of a slaty structure, and owes its 
quality of giving an edge to the metal to the 
mie sOitious particles which it contains. 

WovatiLaxis. The followers of Novatianus, 
a presbyter of Eome, who founded a sect in 
the third century, which continued to flourish 
to the end of the fifth. Novatian denied re- 
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admission into the chiirch to all who, in time 
of persecution, or on other accounts, had once 
Lapsed from the faith. In this extreme severity 
he was opposed by the greater number of the 
clergy of Borne, and especially by Cornelius, 
upon whose election to the see Novation, 
who was a disappointed candidate, withdrew 
from his communion, and established a society 
of which he became himself the first hishop. 
This sect was also known by the title of 
Cathari, or Puritans, which they assumed to 
express their high sense of the excellence 
necessary to Christians. 

3Nrovel (Ital. novella, from Lat. nevus, new), 
A species of prose fictitious composition. 

The Italian novella, of which the best and 
earliest specimens are contained in the jOcco- 
mewn of Boccaccio, was rather a short tale, 
turning on an event, or on a series of adven- 
tures, of humour, pathos, or intrigue, than 
a novel in the modem acceptation of the term. 
In its present signification in the English lan- 
guage it seems to express a species of fictitious 
narrative somewhat different from a romance; 
yet it would he difficult, to assign the exact 
distinction, and, in the French language, the 
same name (roman) is used for both ; while it 
differs from a tale merely in the circumstance 
that a certain degree of length is necessaiy to 
constitute a novel 

Although, in fact, the terms novel and 
romance are often used indifferently, yet they 
have often been treated as distinct classes 
of composition in English literature. ^ It may 
perhaps he said, that the proper object of a 
novel is the delineation of social manners, or 
the developement of a story founded on the in- 
cidents of ordinary life, or both together. On 
this hypothesis, we must exclude from the 
class of novels, on the one hand, tales of 
which the incidents are not merely improba- 
ble (for this may he the case in a novel), 
but occurring out of the common course of 
life, and such as are founded on imaginary 
times and imaginary manners, tales of super- 
natural incidents, chivalrous romances, &c.; 
and, on the other hand, fictitious narratives, 
in which the author’s principal object is 
neither the story nor the costirme, bnt which 
are obviously written with an ulterior view. , 
Thus, political, philosophical, and satirical fic- 
tions are clearly not to be ranked as novels. 
But it is obvious that no definition can he 
drawn which shall, on this subject, entirdy 
satisfy the caprices of popular language. 

Of the novel, in this confined sense, the 
works of Eichardson, and those of Fielding and 
Smollett, afforded, perhaps, the first examples 
in English literature. The first of these 
authors gave birth to the sentimental novel, 
the latter two to the comic or humorous. 
Marivaux, Provost, &c. spread the former style 
of composition in France; where, as well as 
on the Continent generally, it attained a high , 
degree of popularity. The novel of manners, 
whether comic or serious, has generally been 
a more popular species of fiction in England, i 
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and has attained, perhaps, its highest amoimt 
of popularity in the writings of Dickens and 
Thackeray. ' 

SKTovels (Lat. novellas constitutiones, nm 
constitiithns). In the Eoman Law, supple- 
mentary constitutions of some emperors, so 
called because they appeared after the au- 
thentic publications of law made by them. 
Those of Justinian are the best known, and 
are commonly understood when the general 
term is used. The Novels, together with the 
Code and JXgest, form the whole body of law 
which passes imder the name of that emperor. 

XOTovemlier (Lat. from novem, «me). The 
eleventh month of the Julian year ; hut the 
ninth month in the old Eoman year, which 
began with March. [Caxendar ; Yeab.] 

XfiTovember Sliower. [Meteobs, Lumin- 
ous.] 

xarovenslles (Lat.). Certain Latin gods, 
who are also called Novensides. The first 
part of the word has been thought by some to 
he nov&m, nine ; by others, novus, new. Hence 
the word has been- taken as a name for the 
nine Muses, or, with more reason, for gods 
newly introduced (as after the conquest of a 
place), in contrast with the dii indigetes, or old 
gods of the country- 

STovl Homines (Lat. new men). Among 
the Eoman s, such persons as, by their own 
personal merit, had raised themselves to curule 
dignities without the aid of family connections, 
[Nonirnr; Noble.] 

XSTovlce (Lat. novitius, new). A person 
admitted into a religious commtmity as an in- 
mate for the purpose of preparation for be- 
coming a member. The state of preparation 
is termed noviUaie. The custom of giving 
novices the religious dress did not begin until 
the twelfth century. The age of profession is 
fixed by the council of Trent at sixteen years. 
During the period of the novitiate the novice 
is still at liberty to relinquish his intention, 

nrox (Lat. ; Gr. n^). In Mythology, the 
goddess of nkht, daughter of Chaos, sister of 
Erebus, dartmess, the mother of .^ther, air, 
and Hemera, the day, 

xaroyades (Fr. noyer). The name given to 
a peculiar punishment resorted to in the first 
French revolution. The noyades were effected 
by drawing^ out a plug inserted in the bottom 
of a boat in which the wretched victims were 
launched. The genius of iniqidty, says a writer 
in the Edinburgh Bemew, often displays itself 
iu the same invention. "When Nero linshed to 
kill his mother, Anicetus proposed to him to 
place her in a ship so framed as to open in part 
and deposit her m the sea. (Tac. Ann, lib. 
xiv. 3.) 

MToyan (Fr,). A liqueur flavoured by 
bitter almonds, or the kernels of peach stones, 

XTucleus (Lat. dim. of nux, a nid). In 
Astronomy, the solid part or body of a comet, 
as distinguished from its nebulosity. [Comet.] 

Nucleus. In Botany, the central fleshy 
pulpy mass of an ovule ; or that part of a seed 
which is contained within the testa, and exm- 



nucule numbers^ theory of 


sists of either the emhryo and albumen, or »nly. La-w ot’.] Also, sometimes 

of the einbryo only. In lichens, this word is where a marriage is actually yoid from the 
applied to the ^sc of the shield, which con- circumstances under which it was contracted, 
tarns the sporules and their cases. In the in order to procure a solemn judicial declara- 
lahguage of the older botanists, that which is tion to that effect. 

now termed by gardeners a dove^ i.e. the Mumlber (Lat. numerus).' Number is de- 
secondary bulb of a bulbous plant, was called fined by Euclid to be an assemblage or coUec- 
a nucleus. tion of units or things of the same species. 

iTucule (Lat. nux, a nut'). In Botany, This definition excludes the unit itself, or 1. 
either that fruit which is otherwise called a tSTewton defines number as the abstract ratio 


gland or acom, or any small, tod, one-seeded 
pericarp. The female organ in Ohara is also 
called a nucule. 

Kfucuxnexitaceee. A suborder of the 
CrudfereB in which the silicules are one-eeUed 
firom the absence of a replum, and often con- 
tain but a single seed. Isatis furnishes an 
illustration. 

nmae or vralted Contract. In Law, a 
contract without any consideration for it,^ on 
which no action hes (ex nndo pacto non oritur 
actio). 

Sriidi1n>anol].lans (Lat. nudus, naTced 
branchia, gilh). The name of an order o 
hermaphrodite Gastropodous Molluscs which 
have tile branchiae eaposed on some part o" 
the back. 

iarndlpodalla(Lat.nudipedalis, 'barefooted') 
A reli^oua ceremony among the Greeks, Eo 
mans, and other nations, observed on accoun’ 
of some public calamity, as famine, drough 
^tilence, when women appeared with th< 
feet uncovered. 

xrndlties. In the Fine Arts, figures either 
wholly or in part divested of drapery. 

Wtiggctc* The name given in Oalifomii 
and Australia to the laiger lumps of gob 
occasionally found in the gold alluvium o 
those countries and elsewhere. Smaller lump 
are called and the finest particles grano 

or gold grains. Nuggets have heen foimd o 
extraordinary dimensions and weight ; but, a 
may he supposed, they are comparatively rare 
They are always water-worn. 

Woisances (from Lat. nocero, to hurt^ 
In Law, nuisances are of two kinds : public o 
common, which annoy the king’s subjects in 
general ; and private, which are defined ‘ any- 
thing done to the hurt or annoyance of the 
lands, tenements, or hereditaments of another. 
The general remedy for public nuisances is by 
indictment or presentment; for private nui- 
sances, by action for damages. In eitto case, 
the Court of Chancery will grant an injunction 
against the continuance of the nuisance ; and 
tMs remedy is now commonly resorted to. 

XTollali. The name given by tiie Hindus 
to small rivers or streams. 

WulUpores (Lat. nullus, nonei poms, 
pors). The name of a family of Lithophytous 
Tollies, the axis of which presents no visibb 
pores on its surface. 


one quantity to another quantity of the 
tame species ; and hence there are three kinds 
>f numbers, namely, integers, fractions, and 
nirds. Number, abstractedly considered, con- 
reya merely the notion of times or repeintions. 

Wthematiedans consider numbers under 
different points of view, or with relation to 
different properties ; and hence arise the va- 
rious distinctions which have been introduced, 
as even or odd, whole or fractional, rational or 
irrational, perfect or imperfect, prime or com- 
posite, abundant or defective, simple or com- 
plex, &c. Numbers also acquire various de- 
nominations from the manner in which they 
are composed; as triangular numbers, pyra- 
midal numbers, polygonal numbers, &c. [See 
the respective adjectives.] 

STumbers of Bernoulli. [Bbsnoulli’s 
Numbers.] 

BnmberSf Theory of. By this name it ie 
customary to distinguish that branch of Mathe- 
matics wMch, transcending ordinary arithmetic, 
is concerned principally with the theory of 
congruences and the theory of homogeneous 
forms, both of which theories are dosely 
connected with the solution of indeterminate 
equations. In a work of the present bmd, 
any exposition, however brief, of more tmm 
the mere elements of the theory would be out 
of place. "We shall, therefore, limit ourselves 
here to a reference to some of the best works 
on the subject, and reserve, for their appro- 
priate places, brief enunciations of a few of the 
more salient theorems, and short ei^lanations 
of the more frequently occurring technical 
expressions. 

The standard works on the Theory of 
Numbers are the Disguisitiones Arithnetica 
of Q-auss (Lipsise 1801) and the des 

UTomhres of Legendre (Paris 1830). Almost 
every modem mathematician of eminence, 
however, has contributed more or less to tiie 
advancement of the theory. In the collected 
works of Euler, Gauss, Jacobi, Cauchy, 
IHrichlet, Lagrange, Eisenstein, Poinsot, and 
others, numerous memoirs on the subject will 
be found; whilst the recent mathematical 
journals and academical transactions contain 
researches in the same wide fi,eld, by aU the 
ablest of Hving mathematicians. Every student 
of the Theory of Numbers will do well to 
consult Professor H. J, S. Smith’s excellent 


ITolUty of Marriage, Suit for. In ‘Reports on the Theory of Numbers,’ which 
Law, this suit is instituted for the purpose commenced in the Transactions of the British 
of obtaining a sentence in the Court of Assodaiion for 1859. He will find the concise 
tiimwkl Causes declaring a mamage^ voi( and ludd critical history of the sulgeet which 
which, without sndi sentence, is voidabh is there given, rendered doubly valuable by 
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copious references to tlie original sources of 
information. • 1 

VTumenla. [Neombnia.] 

MTuznenlus. The name under -vrliich CuTier ' 
separated the curlews, as a distinct genus, from 
the other Soolopaces of Linnaeus. They have a | 
heak arcuated like that of the ihis, but it is , 
more slender, and is cylindrical throughout ; 
the tip of the upper mandible extends beyond 
the end of the lower one, and projects a little 
downwards in front of it. The toes are pal- 
mated at the base. 

HiTamerals. The symbols or characters by 
which numbers are expressed. [Notation.] 
aKTumeration. The primary object of 
numeration is to find names for the different 
numbers ; and, as there are an infinity of num- 
bers, while the number of words is limited, it 
became necessary to devise some systematic 
method of combining a few words, so as to es- 
ress by means of them any number whatever, 
t is obvious that when large numbers are to 
be expressed, the lower scales, as the binary, 
ternary, &c., would be exceedingly inconvenient 
on account of the multitude of words that 
would be required. On the other hand, as a 
name is required for at least every tmit in the 
scale, a very high scale would be no less incon- 
venient. In the denary scale, the nomenclature 
is suflBLeiently convenient, and in our language 
almost perfectly regular. A name is given to 
the 9 units of the first order ; the unit of the 
second order is tm; and by the dififerent com- 
binations of this word all numbers are named 
to 99: eleven and twelve are only cvppa/rent 
exceptions. A new appellation is wanted for 
the unit of the third order, or hundred. This 
Bufflees till we reach the fourth order, or 
thousands ; and might even have sufficed to a 
hundred hundreds^ or ten thousand. A thou- 
sand thousands is called a million, and a mil- 
lion millions a billion ; further continuation is 
useless. 

The second object of numeration is to express 
the nomendatime thus formed hy the combina- 
tions of a small number of written symbols. 
This is most conveniently effected by the very 
refined artifice of giving to each symbol a local 
as well as an absolute value. So that the same 
symbol, 3 for example, is made to express not 
only 3 units^ but 3 tens^ 3 hundreds^ 3 thousands 
&c. ; or 3 tenth parts, 3 hundredth parts, &c., 
according to its distance, to the left or right, 
from the unites place in any combination of 
symbols. [Notation.] 

Xfnmerator. In Arithmetic, that part of 
the numerical expression of a fraction which 
indicates how many of those parts into which 
the unit is supposed to be divided are «q)ressed. 
Thus, in the fraction 'the lower number 12 
is the denominator, and shows that the unit is 
divided into 12 parts ; 7 is the nmnerator, and 
shows how many of those parts are to be taken. 

srumerical. A term used in Mathematics 
in opposition to algebraical or litercd. Thus a 
numerical equation is one whose coefficients are 
all numbers. [Equation.] Again, in 
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speaking of the mivnmcal mine of a quantity, 
as opjposed to its alg^jraical value, the prefixed 
sign is not regarded. Thus the numerical 
value of —1 is said to exceed that of — 5, al- 
though the former has a less algebraical value. 

Wumlda (from Numidia, where, however, 
this bird was not found). The bird N. meleagris, 
termed pintado by the Spanish, and pearl-hen 
and Guinea-hm by the English, forms the type 
of this genus. This hird came originally from 
the western coast of Africa; and since its 
introduetjon into England it has been widely 
diffused. “When transported to Jamaica, it 
reverts to its original wild condition. Two 
species of the genus are known, the second 
(N. ^risiatci) inhabiting Southern Africa. 

XTumismatlcs (from G-r. vlfua-fia, Lat. 
nummus, a coin). The science of coins and 
medals. The distinction between these classes 
of objects is, in modem times, that the coin 
is struck for the purpose of circulation as 
money ; the medal not as a piece of money, but 
as a token commemorative of some person or 
event. But ancient coins are often termed, in 
common language, medals. The parts of a 
coin or medal are : the obverse or face, contain- 
ing generally the head, bust, or figure of the 
sovereign or person in whose hononr the medal 
was struck, or some emblematic figure in the 
coins of commonwealths ; and the reverse, con- 
taining various figures or words. The words 
around the border of the coin form what is 
termed the legend, those in the middle the in^ 
soription; when occupying the lower extremity 
of the pieces, and separated from the rest by 
a horizontal line, they are termed the exergue. 

The earliest Grecian coins which we possess 
appear to have been nearly of a spherical shape. 
They contain, on the obverse, some emblems of 
the particular cities which struck them, and on 
the reverse, deep indentations made by the 
pimcheon in which the metal was held while 
the obverse was struck. ^ These marks, or the 
die, were soon brought into a more regular 
shape, sometimes forming a neat square, some- 
times a circle. Types were afterwards intro- 
duced on both surfaces of the coin, by inserting 
some small object in one compartment of the 
die. Ancient coins have been divided into 
various historical series, as exhibited in the 
following table : — 

{ Of G-rflscia Propria and tlie 
Islands. 

Of Greek colonies. 

Of Gweco- Asiatic cities. 
Kings of Maoedon. 

Grecian i Kings of states formed out 

2.Mon«<MoJ 

&0. ; and the inde- 
pendent princes of Epi- 
rus and Syracuse. 

1. Consular •{ ooSsofttn families. 
(Koman. 

Roman 2, Imperial , -j Q-redan.— Provinces, Colo- 
( nies, and Municipia. 

a. 

1. European ; of Tlirace, ^:c, 

Bar'barian •! 2. Asiatic ; of Persia, &c. 

3. African., 
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The objects on Gxecian civic coins are either, | The imperial Eoman coins form by far the 
1. the emblems of the cities ; 2. figures of ‘ most complete and varied series which we 
deities, and their attributes ; 3. miscellaneoim possess of ancient or modem times. The 
or general symbols, usurped by many states symbols on the reverse have been arranged 
and cities, usually consisting of warlike objects, under four, heads : as relating to religion, war. 
The legends on Greek republican coins are games, and the embellishments of the city, 
eitherthe name of the dty or its initial letters; under the numerous subdivisions of these 
or monograms, i e. figures forming a portion subjects. The obverses contain the portraits 
of the name, in which the characters are so of emperors and empresses. The characters 
interlaced that a limb of one applies to many, on the reverses of the coins are, generally 
The earliest coins which bore the heads of speaking, explanatory of the type; expressing 
princes were those of Maeedon, commencing in a few brief words the history of some 
mth Alexander the Great, and closing with occurrence immediately after which the coin 
the extinction of the dynasty of the Lagidse was stmck, &c. ^ The legends on the obverse 
in the Augustan age. Four principal series mostly contain titles annexed to the imperial 
of Grecian monarchical coins (either of Greek dignity, often expressed in abbreviations pro- 
states or such as adopted the Greek language ductive of not a httle obscurity, 
and customs) have been formed: 1. Of Mace- Not less than three hundred portraits are 
don; 2. Of Sicily, Caria, Cyprus, Heraclea, preserved in the series of Eoman imperial coins. 
Pontus ; 3. Of Egypt, Syria, the Cimmerian The term medallion is applied to those pro- 
Bosphorus, Thrace, &c. &c., from the era of ductions of the Eoman or provincial mints 
Alexander the Great down to that of Christ ; which, in gold, exceed the size of the aureus ; 
4. Of dynasties which flourished subsequently in silver, of the denarius ; in copper, of the 
to the latter era ; including some kings of largest copper coin of ascertained value. It 
Thrace, Bosphorus, and Parthia, with those of is doubtful whether they were intended for 
Comagene, Edessa, Judaea ; to which may he circulation as coins, or struck, like medals 
added some lines of Eomanised monarchs, as among ourselves, as commemorative tokens, 
those of Mauritania. The most beautiful Modem coins present so wide a variety as 
mouarchic series are those of the Seleueidae in to render it impossible to include any classifi- 
Syria, and of the Ptolemies in Egypt. The cation of them within the limits of the present 
unit of the Grecian silver coinage, in point of notice. In Britain, Eoman coins were current 
value, may he considered as the drachma, which until the arrival of the Saxons: we have the 
is of a size between our sixpence and shilling ; coins of five out of the seven kingdoms of 
the smallest silver coin is the dichalcos, only ^th the heptarchy ; among them some small copper 
of the drachma ; the largest, the tetradracmna, coins, the only specimens of that metal coined 
containing four drachmae. The commonest before the reign of Elizabeth. Coins struck 
^14 coin IS the didrachma, weighing two silver prior to the reim of Charles II. had their 
drachmae, and in value 20s. or 16s. sterling, devices impressed by the blows of a hammer. 
Grecian copper coins are generally small. ^ The system of lettering on the edges, which 
The Roman coinage di&rs from the Grecian was succeeded by graining, was devised in 
in many respects ; the greater size of the copper order to obviate the fraudulent practice of 
coins in early times, and their superior work- clipping and filing the current coin, 
manshipf in later, the prevailing simplicity ITiunmulltes. An extinct genus of fora- 
of devices, &e., form characteristic marks of miniferous Acrites, of a thin lenticular sh^e, 
difference. In the first period of the republic divided internally into small chambers. These 
they were cast. The consular copper coins occur so abundantly in some parts of the chalk 
have separate symbols for the pieces, according formation, that the name of nummulitic lime- 
to their respective value ; as the head of Janus stone is given to the strata so characterised, 
for the OS, Jupiter for the s&mis, &c. The as STummulitio X'ormatton. A very re- 
also bore the impress 1, to denote its quality markable series of limestones, often of great 
of unity as a measure of value. The name thickness, containing a peculiar fossil, the Exjm:- 
famUy coins, applied to many coins of the JiSxjlite, in incredible abtmdance, belonging to 
republic, arose &om the custom of inserting the middle division of the lower tertiaries, and 
the name of some distinguished family in the ranging more widely than any known tertiary 
field of the coins. A rilver coinage was first rock. They reach from China by the Himalayan 
introduced into Rome 226 n. c. The oldest coin Mountains to the months of the Indns, thence 
was the denarius, equivalent to ten asses : the by Persia to the Me^terranean, entmng large- 
earliest of these have the head of Janus, for ly into the Carpathian and Alpine Tnm 7 nf.fl.TT^ 
which that of Rome was afterwards substituted masses, extending through the South of France 
on the obverse, with a variety of symbols on to the Pyrenees, and thence across to the south 
the reverse. The coinage of gold was intro- of Spain and the north of Africa. In the Alps 
duced into Rome sixty years after that of the nummulitic beds are called Pitsch [which 
silver; the pieces were — the scrupulum, one- ‘e]. As a group of deposits charac- 

third of the denarius in weight; a coin weigh- terised uniformly by the same fossils, the num- 
sng two-thirds; and another weighing a whole ^ mulitic formation is certainly the most widely 
denirius. Afterwards the chief gold coin was ' spread of all the tertiaries ; and although not 
the mmm (twice the wtight of the denarius), represented in England in precisely the same 
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form as elsewhere, the foraminiferous fossils of 
the London clay are doubtless of the same 
date. 

So widely distributed are these deposits, that 
they extend over an area measuring no less 
than twenty “five degrees of latitude and 100 
degrees of longitude in extent. In Western 
Thibet they have been found 16,500 feet above 
the level of the soa. In China they are met 
with, and they are known throughout Eastern 
Bengal. 

SM'uncio (Ital. from Lat. nuntius, a mes- 
seng&r). An envoy of the pope to the court of 
an emperor or king to negotiate ecclesiastical 
affairs. [Legate.] Before the council of 
Trent the papal nuncios acted as judges in 
the first instance of matters which lay within 
ecclesiastical jurisdiction,* but since that time 
they have formed a kind of court of appeal from 
the decisions of the respective bishops. This 
jurisdiction, however, holds good only in those 
countries which still hold themselves subject 
to the decretals and discipline of the councn of 
T^ent ; for in other kingdoms and states, such 
as France, Austria, &c., which, though Eoman 
Catholic, hold themselves independent of the 
Eoman pontiff in matters of discipline, the 
papal nuncio has no jurisdiction whatever, and 
IS invested merely with a diplomatic character, 
like the ambassadors of any secular power. 
In 1863 the court of Eome had, nominally, 
twelve nuncios in different countries; but 
several of those were attached to the small 
Italian courts, abolished by the union of 
Italy. 

irunoupative will (Lat. nuncupo, 1 
name). In Law, a will orally delivered by the 
testator. By English law, however, aU wills 
must, as a general rule, be in writing, and 
executed with certain prescribed formalities; 
but an exception prevails in some cases and 
for some purposes in favour of soldiers on an 
actual military expedition and of seamen at 
[Win..] 

arundlnee (Lat.). The market-days or 
fairs at Eome were so called, because they 
recurred every ninth day. On this day the 
people from the country and the neighbouring 
towns flocked to Eome with the produce of 
their farms or industry. On that day, also, all 
public proclamations were made, causes heard, 
witnesses cited, and judgments given. The 
nundinae were fericB or dies nefasU for the 
populus or patricians, while for the plehs they 
were dies fasU ; but it is said that this dis- 
tinction was removed by the Lex Hortensia. 

iruns (Ital. nonna). Female devotees 
among the Eoman Caidiolies, who, like the 
monks of the other sex, seclude themselves in 
religious communities. 

Among nuns, as among monks, there are 
various orders ; some devoting themselves en- 
tirely to contemplation and spiritual exercises, 
hut many others to the more active duties 
of private and public charity, [Mon-aohism ; 
Ordeks, Eeliqious ; see also the several orders 
of-nuna under their respective heads.] 
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ZTupliar (Arab, noufar). One of the Water- 
lilies of our streams and rivers. N. lutea is 
the Yellow Water-lily, whose broad orbicular 
I leaves float on the surface of the water, the 
yellow blossoms with a perfume of brandy 
(hence called hrandy-hdtles) rising here and 
there between them. The seeds contain a 
good deal of starch, and are sometimes used 
as food. 

MTursery, In G-ardening, a plot of ground, 
or an entire garden, set apart for the propaga- 
tion of plants, more particularly trees and shrubs. 
The situation ought to be open and airy, and 
the soil of an average quality, neither too 
heavy nor too light, so as to he adapted to the 
majority of plants. In a complete nursery 
there ought also to be shady borders for plants 
requiring shade, and beds or compartments of 
peat soil, or other peculiar soils, for such plants 
as are not readily propagated and grown in 
ordinary soils. Where tender plants are propa- 
gated, or where hardy plants are to he raised 
from seeds or struck from cuttings which arc 
not easily germinated or rooted in the open 
ground and in the ordinary manner, hot-heds, 
frames, and hand-glasses are also requisite. 

Every private garden of any extent requires 
a nursery to raise and bring forward young 
plants as a reserve for supplying failures by 
disease or accident in the general garden ; and 
in every country where private gardens or 
plantations of trees are frequent, public or 
commercial nurseries are formed by persons 
who adopt nursery gardening as a business. 

MTussiertte. A phosphate of lead and Hme 
with chloride of lead, occurring in obtuse 
rhombohedrons of a yellowish, greenish, or 
greyish colour, with a faint waxy lustre, at 
Eusai5re, in the department of the Ehone, in 
France. 

nrut (Lat. nux). In Botany, a bard iude- 
hiscent pericarp usually containing^ only one 
seed. The word nut is also applied in popular 
lan^age to the fruit or kernel of the seed of 
vanous plants, some of the more important 
instances being those of Moringa ^terygo- 
sperma^ the Ben-nut ; of Caryocar nudferum, 
the Butter-nut; of Anacardium ocddentale^ 
the Cai^ew-nut ; of Castanea vesca^ the Chest- 
nut ; of Cola acwminataj the Kola-nut ; of 
Arachis hypogma^ the Ground-nut; of Cocus 
nudfera, the Cocoa-nut ; of Lhytdephas macros 
carpa, the Ivory-nut ; of 8emicarpus Anacar- 
dium, the Marking-nut; of Cureas purgans, 
the Physic-uut ; of Strychnos nux vomoa, the 
Poison-nut ; of LecytTns Zahucajo^ the Sapucaia- 
nut, and various o^ers. 

The name is also commonly applied to the 
fruit of different species of Corylus or hazel. 
The kernels of these have a mild farinaceous 
oily taste, agreeable to most palates. A kind 
of chocolate has been prepared from them, and 
they have sometimes been made into bread. The 
expressed oil of hazel nuts is little inferior to 
that of almonds. Besides those raised at hom^ 
nuts are imported &om different parts of France, 
Portugal, and Spain, hut chiefly from the latten 
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Til© SpaBiBli BTits inMgliest estimation, thougli yy the moon, and follows exactly the period of 
sold hy the name of Barcelona nuts, are not the moon’s nodes. 

shipped thence, but from Tarragona, whence The uranographie^ effect of the nutation 
the annual ayerage export is estimated at from s to produce a periodical fluctuation of the 
25,000 to 30,000 bags, 4 to the ton. ^ apparent obliq^uity of the ecliptic, and of the 

KTut of a Screwi In Architecture, a piece velocity of the retrogression of the equinoctial 
of wood, iron, or other metal pierced cylindri- points. In fact, the circle which the pole of 
caUy, wherein is cut a spiral groove, adapted the equator would describe by virtue of pre- 
to an external cylindrical spiral cut in relief in cession is by nutation changed into a wavy 
a bolt. Its use is to screw two bodies together, line. Hence arises the distinction between 
a head being placed on one end of the bolt to apparent and mean right ascension and decli- 
eounteraet the action of the nut, and to keep nation ; the former being given by direct obser- 


the bodies to be connected in contact. Two 
bodies are thus held together by compression, 
the bolt between^he head and the nut acting 
as a tie. 

Wutation (Lat. nutatio, a nodding). In 
Astronomy, the name given to a small gyratory 
movement of the earfclrs axis, in virtue of which, 
if it subsisted alone without the precession of 
the ecpiinoxes, the pole of the equator would 
describe among the stars, in a period of about 
nineteen years, a small ellipse, having its longer 
axis equal to 18*5'', and its shorter one to 13*74'' ; 
the longer being directed to the pole of the 
ecliptic. 

In order to understand the nature of this 
phenomenon, it is necessary to consider it in 
connection with that of precession, as both de- 
pend on the same physical cause, and form, 
in fact, essential constituent parts of one and 
the same groat phenomenon. The action of 
the sun and moon on the protuberant mass 
about the earth’s equator tends constantly to 
draw the plane of the equator towards that of 
the ecliptic, or to diminish the angle between 
them. In consequence of the earth’s rapid 
rotation about its axis, the inclination of the two 
planes is not permanently altered, but a motion, 
is communicated to the plane of the equator, of 
such a kind that its axis revolves with a slow 
conical motion about the axis of the ecliptic, 
or, which is the same thing, the pole of the 
equator describes a circle in the heavens about 
the pole of the ecliptic as a centre, keeping 
constantly at the same mean distance of about 
23® 28' ffom it. The direction of this motion 
is from east to west, and its velocity amounts 
only to 50*1" annually, so that the whole circle 
requires for its description a period of 25,868 
years. 

As the effect of the sun or moon in giving the 
earth a motion about its centre of gravity varies 
with the distance of the attracting body from 
the plane of the equator, it is evident that the 
effect of the sun is greatest at the solstices, and 
is reduced to notmng at the equinoxes. On 
this account, the obliquity of the ecliptic is 
subject to a small semi-annual variation, de- 
pending on the sun alone. This is called the 
solar nutation. Its existence is, however, only 
a deduction from the theory of attraction ; fm: 
its amount, which is less than half a second, is 
too small io be sensible to observation. The 
result produced by the combined action of the 
sun arid moon is called the luni-solar nutation; 
though the sensible of it is produced only 
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vation, and the latter being the results obtained 
when the observed places of objects have been 
deared of the periodical fluctuations arising 
from nutation. Pormulse and tables, for the 
reduction of observations to a common epoch, 
are given in all works on practical astronomy. 
The discovery of the nutation of the terrestrial 
axis bdongs to Bradley, and was a consequence 
of his other great discovery, the aberration of 
light. 

STutoraeker. A rare British bird of the 
order JPioeB, belonging to the genus Nuoifraga^ 
and termed oaryocataotes (Gr. KupvoKardKrtis), 
from its habit of cracking the shells of nuts 
to obtain the kernel. It is of the size of a 
jackdaw, but with longer tail. It is not to be 
confounded with the nuthatch. 

XTatliatcli. The name of a shy and soli- 
tary bird of the genus Sitta. (/S', mropm). It 
frequents woods, and feeds chiefly on insects ; 
but it also eats the kernel of the hazel nut, which 
it cracks by fixing it in a chink, and striking it 
from above with all its force. The nuthatch 
lays her eggs in holes of trees, and hisses 
like a snake when disturbed. 

Miitmeg. The fruit of the Myristica nrn- 
chata {pficinaUs\ a beautiful tree of theilf^m- 
iicnceoe, which ^qws in the Molucca islands. 
All the parts of this tree are very aromatic ; but 
only those portions of the fruit called maoe and 
nutmeg are sent into the market. The entire 
fruit is a species of drupe, of an ovoid form, of 
the size of a peach, and furrowed longitudi- 
nally. The nutmeg is the innermost kernel or 
seed, contained in a thin shell which is sur- 
rounded by the mace; and this again is en- 
dosedin a tough fleshy skin, which opening at 
the tip separates into two valves. The nut- 
meg^ tree yields three crops annually : one in 
April, which is the best ; one in August, and 
one in December. 

Good nutmegs should be dense, and feel 
heavy in the hand. When they have been 
perforated by worms, they feel light; and 
though the holes have been fraudulently stop- 
ped, the unsound ones may be easily detected 
by this criterion. 

Nutmegs afford two oily products. 1 . Butter 
of nutmeg, vulgarly called oil of mace, is ob- 
tained in the Moluccas, by expression, from the 
fresh nutmegs, to the amount of 60 per cent, 
of their weight. It is a reddish-yellow butter- 
hfce substance, interspersed with light and dark 
streaks, and possesses the agreeable smell and 
taste of the nutmeg from the presence of a 
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volatile oil. It consists of two fats ; one reddisli 
and soft, soluble in cold alcohol; another white 
and solid, soluble in hot alcohol, 2. The vola- 
tile oil known as oil of mace, deposits a stear- 
optene which has been called mynsticm. 

XTutrla (Span,). This name for the Myo- 
fotamus Bonariensis (Conmerson), the Cayp^ 
of Molina, and the Quoiya of R’Asara, is 
derived most probably from some supposed 
similarity of the coypd, in appearance and 
habits, to the otter, the Spanish name for which 
is nutria. 

Like the beaver, the co^d is furnished with 
two kinds of fur; viz. tne long ruddy hair, 
which gives the tone of colour, and the brownish 
ash-coloured fur at its base, which, like the 
down of the beaver, is of much importance 
in hat-making, atkI the cause of the animal’s 
commercial value. 

The habits of the coypd are much like those 
of most of the other aquatic Rodent animals. 
Its principal food, in a state of nature, is vege- 
table. It affects the neighbourhood of water, 
swims perfectly well, and burrows in the 
ground. The female brings forth from five to 
seven at a time; and the young always ac- 
company her. The coypd is easily domesti- 
cated, and its manners in captivity are very 
mild. (Martin, Proceedings of ihe Zoologist 
Society, 1835.) 

Nutria fur, largely used in the hat manu- 
facture, has become, within the last fifteen 
or twenty years, an article of very considerable 
commercial importance. The imports fluctuate 
considerably, as many as 600,000 skins having 
been sometimes imported annually from Buenos 
Ayres and Chili ; but the wars between these 
states have reduced the exports to about 3,000 
skins. 

XflTutritlon. The ultimate and proximate 
components of the food of animals, and the 
processes by which it is elaborated in the 
vegetable world, are subjects which have been 
elsewhere adverted to [Digbstiojt ; Foon] : it 
only remains to notice a few of the leading 
points bearing upon the physiology of animal 
nutrition. It is the business of the vegetable 
creation to absorb certain substances from the 
soil and from the atmosphere, and to convert 
them into parts of themselves. These sub- 
stances are the media by which inoraanic 
compoumds, as they are usually termed, are 
changed into organic products] and it is through 
their functions, and in their structures, that 
the water, carbonic acid, and ammonia, of the 
atmosphere, together with various substances 
derived from the soil, are converted into the in- 
numerable products of the vegetable world. Of 
these products, such only as are essential parts 
of the food of animals need be mentioned here ; 
gum, starch, sugar, and fat, for instance, on the 
one hand, and on the other several albuminoids 
or azotised substances. But besides these, there 
are required, for the building up of the frame of 
the herbivorous or grazing animals, luany other 
substances, which pass from the soil into the 
plant, and through the plant into the animal; 
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such as various earthy and saline products 
(compounds containing metals and metalloids) 
essential to animal growth: so that if we look 
at the composition of the food of animals, in 
reference to its ultimate dermnis, we find that 
the carbon, hydrogen, oxygen, and nitrogen, the 
sulphur, phosphorus, and chlorine, the lime, 
soda, pot^h, &e,, which in the form of water, 
carbonic acid, ammonia, and certain chlorides, 
phosphates, and sulphates, are taken from the 
air and fiom the soil, are elaborated, by pro- 
cesses infinitely beyond our comprehension, into 
i}£i^pro!dmatecomponmtsoi the vegetable ; and 
that among these proximate components, thus 
elaborated, all the essential materials necessary 
to the growth and sxistenance of animals are to 
be found. The functions of plants, therefore, 
indude the formation of a variety of compli- 
cated products out of the comparatively simple 
materials derived from the air which sur- 
rounds them, and from the soil in which they 
are planted. [Botaot.] The functions of 
animals, on the other hand, tend to diame- 
trieally opposite effects. Their food is, either 
directly or indirectly, of vegetable origin, con- 
sisting exclusively, as far as graminivorous 
tribes are concerned, of the complex produce 
of plants; and their functions tend to the pro- 
gressive and ultimate resolution of these pro- 
ducts into water, carbonic acid, and ammonia, 
and the other comparatively simple or binary 
arrangements which we set out with as the food 
of plants ; and a plant can no more live upon 
the complex combinations which are required 
for the support of animal life, than an ani- 
mal can live upon the simple binary combi- 
nations essential to vegetable life. These won- 
derful transmutations of inorganic into organic 
products through the instrumentality of vege- 
tables, and of organic into inorganic products 
through the instrumentality of animads, must 
always be borne in mind, in reference to all 
the phenomena connected with the nutrition of 
vegetables and animal^ and with all that belongs 
to the influence of soil and climate, and of food 
and diet, and as lying at the foundation of all 
agricultural and sanitary improvements. 

Chemical physiologists have taught us that 
the food of animals may be regarded as in- 
cluding two distinct series of proximate prin- 
ciples; namely, those which do not contain 
nitrogen, and consist of carbon, hydrogen, and 
oxygen, and which appear to be chiefly con- 
cerned in maintaining animal heat, by a species 
of slow combustion terminating in the pro- 
duction of carbonic acid and water, which are 
thrown off by the lungs, and are therefore 
termed aliments of respiration ; and those whidh 
do contain nitrogen, and which, consisting of 
carbon, hydrogen, oxygen, and nitrogen, with 
sulphur and ;^oi^horus, are employed in the 
formation of the principal organs of the body, 
and which have therefore been called plastic 
demmtsofmjLiHtUm, The former include starch, 
gum, sugar, and fat ; the latter are the nitro- 
geniferous products of vegetation (such as 
gluten, legumine, • and albumen), and their 
YT 2 
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congeners, the flesh and blood of animals. With 
both of these, but more especially with ihe 
latter, are associated what have been called the 
inorganic elements of food, namely the saline 
and earthy matters. The importance of these 
distinctions will be more evident when they are 
considered in reference to the animal fnnctions, 
which, although essentially the same in the 
carnivorous and graminivorous tribes, may be 
most conveniently described in reference to the 
less complicated machinery of the former ; for 
we are here, of course, obliged to limit ourselves 
to the higher orders of animals, to the exclusion 
of the infinite variety of phases which the 
process of nutrition assumes in the infinitely 
varied grades of the animal world. 

In respect to ourselves, the first operation 
which tlie food undergoes is that of masti- 
cation, and mixture with saliva; it is then 
propelled through the oesoj>hagus into the 
stomach, where digestion^ as it is called, may 
he said properly to commence. The food 
is here g^ually brought into the state of a 
comparatively uniform pulpy mass called chgmb, 
and becomes mixed with the gastric juice, which 
acts upon and modifies the nitrogeniferous or 
azotised aliments (plastic aliments), but do^ 
not materially affect the non-azotised or amy- 
laceous, saccharine, and oleaginous food (re- 
spiratory aliments). The gastric juice, in con- 
sequence of the peculiar action of the pepsin^ 
and of the acid which it contains, softens and 
ultimately dissolves the albuminous and fleshy 
parts of the food. The modified contents of 
the stomach are then propelled into the small 
intestines, where they meet with the pancreatic 
juice, the action of which is principally upon 
the olea^nous and amylaceous ingredients of 
the food; it forms a perfect and uniform 
emulsion with the former, and converts tht 
latter into sugar. In the duodenum, th( 
chyme also becomes mixed with the bil< 
which is secreted by the Hver, and which, 
after having remained some time in the gall- 
bladder, enters the duodenum by the choledic 
duct. [Choiedoohus.] What the exact action of 
the bile is has not been satisfactorily ascertained, 
but it is necessary to the formation of perfect 
chyme, and probably plays some important 
part in the separation of the excrementitious 
from the absorbable and nutritive part of the 
food. The chyme, thus perfected by the joint 
action of the gastric, pancreatic, and hepatic 
secretions, is now separated into chyle (which 
is absorbed by the lacteals, and ultimately cou- 
veyed into the venous blood, to which it re- 
stores the various principles which it had lost 
in the course of its circulation), and into an 
nnabsorhed residue, which, together with such 
other matters as may have resisted the action of 
^6 digestive process, is transferred to the large 
intestines, and ultimately voided in the form of 
excrement. 

’ The resj^tive attributes of the vegetabh 
ain-jd animal creations which have been abov< 
to, have been contrasted as follows by 
-Dnmas and C^hours : — 

^ m2 
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Veoetabuss Animals 

Produce Azotised sub- Consume Azotised sub- 

stauces. 

Fatty matters. Fatty matters. 

Starch, gum. Starch, gum, 

sugar. sugar. 

Decompose Carbonic acid. Produce Carbonic acid. 

Water. _ Water. 

Ammonia. Ammonia. 

Evolve Oxygen. Ahsorh Oxygen. 

Constitute an appara- Constitute an appara- 
fciM of reduction ; are sta~ tiis of oosidisement : are 
tlonartf. locomotive. 

xrnttalUte* A variety of Scapolite, named 
after IVtr. NuttaU, by whom, specimens of the 
mineral were jBrst brought to this country. It 
occurs in white rectan^ar prisms, which are 
yellowish in some parts and in others bluish 
or green, at Bolton and Boxborough in Massa- 
chusetts, in coarse granular limestone, with 
Epidote knd Titanium ore; also in Lewis 
conniy, New York, 

UTiuk (Lat. a nut). A kind of fruit, hard, 
dry, not splitting,^ and containing only one 
seed. The term is also extended by some 
wnters to any similar fruit, whether it con- 
tains one cell or more than one. [Nut.] 

ITiu; Vomica (Lat.). The fruit of Strych- 
nos wax vomica, a shrub growing in the East 
Indies. It contains the alkaloids strychnia and 
brucia, and is a virulent poison. [Stuychnos ; 
Stbychnu.] 

Wycta^naceae (Nyctago, an old syno- 
nym of one of the genera). An order of 
Monochlamyds belonging to the Chenopodal 
alliance, containing a small number of plants 
^tives of warm countries, few of tba Tn of any 
importance or beauty save Mirabilis, the well- 
known Marvel of Peru, a very showy plant, 
the flowers being very^ fragrant in the evening, 
and a general favourite in the mixed flower 

^ BTyctalops (Gr. wKrdKonfi). One who sees 
distmetly only in twilight, or the dusk of 
evening. [Hemeralopia ; Night Blindness.] 

ZTylgrliau. The name for one of the largest 
species of antelopes (Portax Tragocamehis\ 
which attains the height of four feet at the 
shoulder. It has been frequently introduced 
into our menageries. The horns are about 
seven inches long, small, round, and black; the 
pastern joints are marked in front with one 
white spot, and in the rear with two conspi- 
cuous ones of the same colour, which contrast 
strongly with the dark brown of the sur- 
parts and the slaty blue of the rest 
of the body. It has often bred in confinement, 
where its vicious and uncertain temper renders 
it very intractable. 

W::pxpb (Gr. a nymph). The Me- 

tabohan msects are so called when in the 
second stage of their metamorphosis, espe- 
cially when they possess the power of loco- 
motion. [Pupa.] 

Wymplis (Gr. v6fiif>cu). In Greek Mytho- 
logyi female beings who peopled all the re- 

S one of earth and water. They may be 
vided into two classes, the one represent- 
ing powers of nature, the other personifying 
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trilDes, races, cities, &c. Among the former, 
the Waiads inhabited the streams, the Oreads 
the mountains, the Dryads the woods, the 
Hamadryads trees, with which they were born, 
and died. The Oceanides were nymphs of the 
ocean; the Potameides inhabited the rivers; 
the Napsege dwelt in forests, &e. Their number 
was almost infinite, and they were represented 
generally in the form of beautiful maidens. 

irympliaoea. In Zoology, a name given 
by Lamarck to a family of Bivalves. 

XVympliaea. The Water-lily genus, repre- 
sented in our native Flora by N. alba, one of 
the most lovely of aquatic plants, known by 
its almost circular floating leaves, and white 
rosette-shaped flowers rising amongst them just 
above the water. In this genus the ovary is 
embedded in the receptacle, and internally 
divided into numerous many-seeded compart- 
ments. There are many exotic species, vary- 
ing in character and in the colour of their 
flowers, which is either white, red, or blue. 


OAK 

N. Lotus, which has white flowers, is the Whil e 
Lotus of the Nile. 

XTympliaeaceaB (Nymphsea, one of the 
genera). In Botany, a natural order of plants, 
containing the Water-lilies of various parts of 
the world ; they are polypetalous, polyandrous 
Esogens, ■vdth the sides of the cells of the fruit 
covered with numerous seeds. Their stems 
burrow into the mud of the places where 
they grow, and have slightly astringent narco- 
tic properties. The species are most valued for 
the beauty of their flowers, which, in Victoria 
regia, are among the largest in nature, mea- 
suring as much as four feet in circumference. 

XTymplxaUs. A genus of diurnal Lepido- 
pterous insects, now the type of a family. 

ITympbipara (Gr. a nymph ; Lat, 

pario, I produce). A hybrid name applied by 
E4aumux to a family of Dipterous insects, and 
dianged by Latreille into PumnABA. 

XTystagmua (Gr. yuffray/ticJs). A winking 
of the eyes, as observed in a drowsy person. 


O 


O. A fetter of the vowel series, which, if 
arranged according to the nature of the sound, 
occupies a position between a and u* It is 
susceptible of numerous interchanges. The 
Greeks had two forms of this letter, o 
cron, or little o), and w (omega, or large o) ; 
the former of which was equivalent to the 
short, and the latter to the long pronuncia- 
tion of this letter in other countries. Among 
the Irish, the letter O prefixed to a name 
is equivalent to Fite in England and Mao in 
Scotland, indicating son. 

O. Li Music, the 0, or circle, is a note 
which we call a semibreve, the French a rond, 
and the Italians oircolo. 

Oak (Ger. eiche). The general name of a 
well-known hard-wooded forest tree, much cul- 
tivated for the purposes of timber, particularly 
in shipbuilding, and in other eases when mn<^ 
exposure to the weather is necessary. There 
are several varieties of this valuable tree (Quer- 
cm Eobur); but the common English Oak, 
distinguished as Q^&rc^(s pedunoidata, claims 
precedence of every other. The oak timber 
imported from America is very inferior to that 
of this country: the oak from the central 
parts of Europe is also inferior, espedaUy in 
compactness and resistance of cleavage. The 
knotty oak of England, the * nnwedgeahlc and 
gnarled oak,’ as Shakspeare calls it, when cut 
down at a proper age (fl:om fifty to sevpty 
years), is the best timber known. Some kinds 
are harder, some more difficult to rend, and 
some less capable of being broken across ; but 
none possesses all the three qualities in so 
great or in such equal proportions ; and thus, 
for at once supporting a weight, resisting a 
strain, and not splintering by a cannon shot, 


the timber of the oak may be regarded as 
superior to every other. 

A fine Oak is one of the most picturesque of 
trees : it conveys to the mind assodations of 
strength and duration which are very impres- 
sive. The oak stands np against the blast, and 
does not take, like other trees, a twisted form 
from the action of the winds. Except the 
cedar of Lebanon, no tree is so remarkable for 
the stoutness of its limbs ; they do not exactly 
spring from the trunk, hut divide from it ; and 
thns it is sometimes difficult to know which is 
stem and which is branch. The twisting of 
the branches of the oak, too, adds grea% to 
its beauty ; and the horizontal direction of its 
boughs, spreading over a large surface, com-* 
pletes the idea of its sovereignty over all the 
trees of the forest. 

The oak is raised from acomSj sown either 
where the oak is to stand, or in a nursery 
whence the young trees are transplanted. 

The colour of oak wood is a fine brown, and 
is familiar to every one: it is of different 
slides ; that inclined to red is an inferior 
kind of wood. The larger transverse septa are 
in general very distinct, producing beaiitiful 
figures when cut obliquely. Where the septa 
are small, and not very distinct, the wood is 
much the strongest. The texture is alternately 
compact and porous ; the compact part of the 
annual ring being of the darkest colour, and 
in irregular dots, snrrounded by open pores, 
producing beautiful dark veins in some kinds, 
particularly in pollard oaks. Oak timber has 
a peculiar odour, and the taste is slightly 
astringent. It contains tannic and gallic acid; 
and is blackened by contact with iron. The 
young wood of English oak is very tough» 



OAK APPLE OASIS 

often cross-gramed, and difficiilt to work. | god Dagon, like wliom lie had with a hmnan 
foreign wood, and that of old trees, is more head the body of a fish. But the myth that 
brittle and workable. Oak warps and twists this monstrous being conversed with men by 
much in drying, and shrinks in seasoning, day, and plunged into the sea by night, 
Oak of good quality is perhaps more durable suggests a parallel with that of Proteus. Li 
tha-n any other wood that attains a like size, his universal instructions, which embrace the 
Vitruvius says it is of eternal duration when principles of all science, he is the counterpart 
driven into the earth*, it is extremely durable of the Chinese Fohi and the Egyptian Thoth, 
in water ; and in a dry state it has bepn known or Hermes Trismegistus. 
to last 1,000 years. The more compact it is. Oar (Korse ar, Esthon. air. The root of 
and the smaller the pores are, the longer it this word is ab, to plough. Thus Shakspeare 
will last; but the open, porous, and foxy- speaks of earing [i.e. ploughing] the sea with 
coloured oak, which grows in Lincolnshire and keels. The root is found in the Greek a/xJw, to 
some other places, is not nearly so durable. plough, and ipetraw, to row, Uporpop, a plough, 
The 8Qmil&"irmtekOBk{QueroussessUi/lora), ^peTju«5s,' Lat. remus, an oar). In Nautical 
often included with Q^&ro^ts pedunctdata under Affairs, a long piece of timher, flat at one end, 
the Tifl.Tnf^ of Querciis JSohur, is pretty ahun- and round or square at the other, hy which a 
dant in several parts of England, particularly hoat^ barge, or galley, &o. is propelled through 
in the north. The wood of this oak is said by the water. The flat part dipped into the water 
Tredgold to be darker, heavier, harder, and is called the blade ; the other end is the loom, 
more tbain the common oak ; tough, and which terminates in the handle. The fnlcrum 

difi&eult to work; and very subject to warp of the oar is the water, at the point of the 
and spht in seasoning. Mr. Tredgold seems blade, into which it is clipped, and the resistance 
disposed to regard tids as snpenor to the offered by the weight of the boat is applied at 
common oak for shipbuilding ; hut other high the gunwale, where the oar is supported by 
authorities are opposed to Mm on this point, means of the rowlock. The power is the rower’s 
A 'weU-mSoTmedyvxiteT in the Quarterlg Beview, strength acting on the handle and within the 
indeed, remarks that Querctis Eobur affor<^ a boat. The oar is consequently a lever of the 
close-grained, firm, solid timber, rarely subject second class. 

to rot ; while that of the Serous sessilifiora is Oar-weedL. The large form of "Laminaria 
more loose and sappy, very liable to rot, and digitata. 

not half so durable. It may thus be chscri- 0a4sls (derived from the Coptic onah, Arab, 
minated from the true old English oak : The w4h). The name given to those fertile spots, 
acom stalks of the Eobur are long, and its watered hy springs and covered with verdure, 
leaves sW#; whereas the sessilifloftt has the which are scattered about the great sandy 
aeom stalks iTmt, and the leaves long: the deserts of Africa. The most noted axe situated 
aooxns of the former grow singly, or seldom in the Libyan desert. The oases of Egypt are 
on the same footstelk ; those of the lattei nothing more than valleys or depressions of the 
in clusters of two or three close to the stem o: plain which forms the table-land of Eastern 
the branch, VTe believe that those Bussianshipf Africa. They resemble, in many respects, a 
of the Baltic wMch are not of larch or fir are portion of the valley of Egypl^ being sur- 
built of this species of oak; but if this were noi rounded by steep cliffs of limestone at some 
the case, their exposure on the stocks, without distance from the cultivated land, varying in 
cover, to the heat of summer (which, though height in the different oases, those rising from 
short, is excessive), and the rifts and chinks the southern oases being the highest, and 
which are filled up with ice and snow in the all of them being intersected hy patches of 
long winter, are enough to destroy the stoutest desert. They owe their origin doubtless to the 
oak, and sufficiently account for their short springs with which they aborind, the decay of 
duration. On the whole, it may^ he con- the vegetation thence arising having produced 
eluded that the durability of oak timher de- the soil with which they are now covered, 
pends more on the nature of the soil, and on Their fertility has been celebrated; but the 
the rapidity or slowness of growth, than on the eulogiums of travellers on their beauty are in 
particular Variety of which it is the produce. a great measure to be ascribed to the contrast 
Oalfc A species of gaU-nut pro- with the deserts hy which they are surrounded, 

ducednpon oak trees: it is usually spheroidal. It may appear strange that they should have 
and froin one to two inches in diameter: its been selected as places of banishment; but 
texture is spon^, and it is sometimes em- that sudi was the case, at least under the 
ployed as a substitute for nut-gall in dyeing. Eomans, is certain. A law of the Eigesi, lib. 
:bea.tber. A kind of fungus-spawn, xlviii. tit. 22, refers to this practice ; and it 
old oaks, having, when removed, some- has been supposed that the poet Juvenal was 
what the appearance of white kid leather. It one of those who suffered a temporary banish- 
m sometimes used for spreading plasters on. ment {rekgatio) to the oases, though the 
^ Oakiam. The fibres of old hempen rope : evidence of tMs is by no means dear. (Bio* 
^i» used on shipboard in caulking seams graphze Uhiverselle, m. ^ JurenalJ) The Wger 
combination with pitch. oases have some fine ruins, the most celebrated 

, la .Ancient Mythology, a Baby- of which is the temple of Ammon, at Siwah, 

|den^^ hy some with the [Desebt,] 



OAST 

Oast (Dutch, ast, a Jciln). The term applied 
to a kiln for drying hops, heated by a stove 
wth flues. 

Oast Kouse^ [Hop Oast.] 

Oat (A -Sax. ata, akin to set, food). The 
common name of one of the corn-producing 
grasses commonly cultivated in temperate 
climates. [Avena.] The seeds of one species 
of Oat, A, sterilis, have remarkably long 
hygroscopic awns, by means of which they 
move forwards, as the awns become expanded 
or contracted by the influence of drought or 
moisture. They are hence called animal oats. 

The Common Oat is Avena sa£im, of which 
many varieties are grown. The grain is used 
for feeding horses ; and when ground into a 
coarse meal, forms a considerable proportion of 
the food of labouring men in Scotland, Ireland, 
and the north of England. The grain coarsely 
broken after the removal of the husk foims 
grits, an article extensively used in making 
gruel or invalids’ food ; and the chaff is made 
into beds by the poor, and forms a good and 
wholesome substitute for feathers, and one 
which is readily renewed. 

Oatli (A.-Sax. ath). An oath is defined by 
Paley ‘the calling on God to witness, i.e. take 
notice of what we say ; and invoking His 
vengeance, or renouncing His favour, if what 
we say be false, or if what we promise be not 
performed,’ By the jurisprudence of nearly all 
known nations it has been admitted, in one form 
or another, as the solemn test of truth in Judi- 
cial proceedings. Thus, as a general rule, all 
evidence in such proceedings must be given on 
oath by English law; and the having taken 
such oath subjects the witness to the penalties 
of peijury if his testimony be false. As to the ex- 
ceptions to this rule, see Evidekcb ; "Witisess. 

Oaths are still required by law on many 
occasions besides the giving evidence in judicial 
proceedings, and were formerly required still 
more frequently until the 6 & 6 Wm. IV. 
c. 62, which substituted solemn declarations 
in a great variety of cases, especially relating 
to the customs, excise, and post-office, and 
declared the making of such a declaration 
falsely to be a misdemeanour. Besides the 
Quakers and Moravians, several small sects of 
Christians profess conscientious objections to 
oaths, grounded on the express language of the 
Scriptures. The church of England, in com- 
mon with the Catholic church in all ages, and 
with most varieties of Christians, considers 
judicial oaths lawful, and declares them so by 
her thirty-ninth article. They have been held 
mischievous or unnecessary by some philo- 
sophical writers, especially Bentham, in his 
Rationale of E^idmoe. The only auswer to 
his arguments appears to be, that however 
unreasonable the belief that the duty of truth 
is rendered more imperative by the formality 
of an oath, still, while such a belief is pre- 
valent, or while the imagination of witnesses 
in general is impressed by its solemnity, the 
convenience of retaining the practice over- 
balances the disadvantages. 
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obelisk: 

Oatmeal. The grain of the Oat bruised or 
ground into a coarse meal. This meal, when 
stirred into boiling water with a little salt 
until it becomes of a pasty consistence, forms 
porridge, which, eaten with milk or treacle, 
forms a palatable food for persons who take 
good exercise. When made into dough with 
water, and baked into cakes on an iron plate, it 
forms bannocks or oat-cakes, the use of which 
was once almost universal in Scotland, the 
land of cakes. In Germany, coarse oatmeal, 
baked brown and then called hahermeMt is 
imed in broths and pottages, as the semo- 
lina made from wheat is used in France and 
Italy. 

Obcordate (Lat. ob, inversely ^ cordatus, 
heart-shaded). In Botany, a term applied to 
bodies which are inversely heart-shaped, i.e. 
with the broad end forming the apex. 

Obeah. A name applied to certain super- 
stitious usages among the negro tribes of the 
western part of Africa, an Obea-man or Obea- 
woman being one who practises Obi. Our 
knowledge of these superstitions is derived 
not from African travellers, but from observa- 
tion of negroes transplanted by the slave trade 
to the West Indies. The practitioners in the 
time of Bryan Edwards, who has described 
this sorcery in his History of the West Indies^ 
were always persons born in Afiica, They 
were consulted in cases of sickness or other 
emergency, and sold charms or spells. [Fn- 
TiCHiSM.] A considerable knowledge of the 
art of poisoning was part of their accomplish- 
ments. A law was passed in Jamaica- expressly 
for the suppression of this practice, which has 
been said, nevertheless, to subsist to some ex- 
tent even in the present day. The system has 
assumed forms with which the history of witch- 
craft makes us familiar in almost all countries, 
one function of the Obea-women of the West 
Indies being to procure the death of a person 
whose waxen image is under their hands wast- 
ing away. But that the superstition is founded 
on the notion of a material connection between 
living beings ox between living and inanimate 
things, seems to be proved b;^ the singular 
custom of the Couvaae (practised not only 
among negroes, but in America, and in the 
Basque country), which compels the husband 
to taJke to his bed when the "v^e bears a child, 
lest harm happening to him should extend to 
the infant also. (E. B. Tylor, ‘Researches 
into the History of Mankind,’ Edin. Bev. April 
1864, p. 388.) 

Obedience, Passive. In Politics, this 
term signifies the unqualified obedience which, 
according to some political philosophers, is due 
from subjects to the supreme power in the 
state. [NoN-EEsrsTANC®.] 

Obelisk (Gr. h^eUcKos). A lofty quadran- 
gular monolithic column, diminishing upwards, 
with the sides gently inclined, but not so as to 
terminate in an apex at the top, the sides being 
sloped off so as to form a flattish pyramidal 
figure, by which the whole is suitably finished 
off and brought to a point,, without the upper 



OBELISK OBITUARY 

part bemg bo contracted as to ‘appear inaig- 1 where it is suspended, or where there is an 
nificant. Egypt was, properly speaking, the ungrammatical transition ; but a paragraph 
land of obelisks,; and they are probably to introduced where the sense is suspended is 
be reckoned among the most ancient monu- more properly marked by the sign of a 
ments of that extraordinary people. It has parenthesis. 

been frequently asserted that obelisks were Oberon. In Mediseval My thology, the king 
originally erected in honour of the sun, of of the fairies. Wieland’s beautiful poem, and 
which they were said to be symbolical, and that Weber’s romantic o;^ra of this^ name, the 
they served the purposes of a gnome or sun- Xdidswm/m&r Nights and innumerable 

dial ; but the more common opinion is that ohe- ^ther poems and tales of which he is the hero, 
lisks were nothing more than monumental struc- have made the name of Oberon so familiar, that 
tures, serdng as ornaments to the open squares .t will be tmneeessary to do more in this place 
in which they were generally built, or intended than to state the origin, of the fable. The 
to celebrate some important event and to per- name Oberon first appears in the old Trench 
petuate its remembrance. They were usually fabliawe of Huon of Bordeaux ; it is identical 
adorned with hieroglyphics ; and we learn from witii Auheron, or Alberou, the first syllable of 
Diodorus and Strabo that the inscriptions with which is notinng more than the old G-erman 
which they were charged declared the amount word Alb, elf or fairg, which in the Helden- 
ot gold and silver, the number of troops, and bitch and other old G-erman poems is expressed 
the quantity of ivory, perfumes, and com which variously by Alberich or Alban. (Grimm’s 
all the countries subject to Egypt were required Deutsche MgtkologiCf p. 256.) His -wife’s name 
to furnish. The two largest obelisks were was Titania, or Mab, whose powers have been 
erected by Sesoatris in Heliopolis, They Were so beautifully depicted in Bomm and Juliet. 
formed of a single block of granite, and mea- Obesity (Lat. ohesitas). This condition, to 
sured 180 feet in height. When Egypt became which the name otpolysaa^Ma (Gr. voXvtrapKla) 
a Roman province, Augustus removed these has been given, is brought about by the deposit 
obelisks to his ovm capital ; and this prae- of an excessive amount of fat in the areolar 
tice found imitators both in som-e ©f his tissue or subcutaneous network of cells. This 
successors to the imperial throne, and, at a excessive secretion of fatty matter is often the 
much later period, in many of the Roman result of indolence, and excessive indulgence 
pontiffs from the sixteenth century down to the in farinaceous and saccharine foods and drinks. 

S isent times. Of these obelisks, that of the It would seem also that a tendency to obesity 
beran, wMch is the largest now known, being is heredita^ in some cases ; and in such cases 
105 feet in height exclusive of the pedestal, it results in all probability from some pecu- 
and -weighing 440 tons, was brought by Con- liarity of the organism which interferes with the 
stantine &om Heliopolis to Alexandria, and proper oxidation of ingested material, such as a 
thence by Constantins, his son, to Rome, '^here disproportion between the lung capacity and tiie 
it was erected in the Circus Maximus. The fat-forming processes. Many remarkable cases 
obelisk next in size to that of the,Lateran was are recorded of immense obesity ; thus, a girl is 
placed originally m the Vatican circus by sipokm of in. PMosophical Transactions foi’ 

Caligula, but it now stands in the piazza of St. 1813, who at four years of age wedghed 256 lbs, 
Peter’s; its entire height is 132 feet, including Bright, of Maldon, and Daniel Lambert were 
the pedestal, Ssc. The obelisks most generally both -extraordinary instances of obesity, and 
known, at least in name, arc the Luxor weighed respectively 728 lbs, and 739 lbs. 
(removed to Paris in 1833) and the two mono- Much has been written on the best method of 
liths called Cleopatra’s Needles, of which one preventing and removing obesity ; all, however, 
is standing and the other on the ground.^ Of insist on the great principle of avoiding fari- 
these, the Luxor obelisk is 76 feet in height^ naceous, oily, and saccharine ingesta in every 
while the Needle of Cleopatra which still stands form; and when discretion is used, great ad- 
is about 63 feet in height, exclusive of the pe- vantage sometimes accrues from this plan to 
destal, &c. (See the learned treatise of Zoega the patient. But, on the other hand, much evil 
on Obelisks, and Sir G. Wilkinson’s may arise from the adoption of a disciplinary 

vol. iii. passim, which contains some excellent diet unwatched by a physiological observer ; 
illustrations of the different methods adopted and this especially applies to the rapid reduc- 
by that people for removing their huge struc- tion of obesity in those who are hereditarily 
tures from place to place.) predisposed to it. 

Obelisk. In Prmting, a. dagger, marked Obi, [Obeah.] 
thus t, used as a reference to notes in the Obit (Lat. ohitus, death). In the Roman 
margin or at the bottom of the page. Catholic ritual, a service performed for the 

Obelus. In Diplomatics, a mark so called repose of a departed souL 
from its resemblance to a needle (Gr. bfiB\6s); Obituary, In the Roman CathoHc Church, 
UBuaUy thus --or thus -f in andent MSS. It a register in which are enroUed the names of 
w-as used by Ongen, m his Sexapla, to mark deceased persons for whom obits are to be 
gje passes where something is found in the performed, and the days of their funeral It 
which is not in the Hebrew. The is also used for the book containing the founda- 
use of the hue — in modern writing is tion or institution of the several obits in a 
^ the place of a break m the sense, church or monastery. In the former sense it 



OBJECT 

is synonymous mth necrology, in the latter 
■with martyrology. 

01>ject, ODJective. In Philosophy, op- 
posed to migeotwe, [Subject, Subjective.] 

Objeot-grlass of a Refractlngr Tele- 
scope or IMCloroscope. The lens which first 
receiyes the rays of light coming directly from 
the object, and collects them into a focus, 
■where they form an image ■which is viewed 
through the eye-glass. 

The excellence of an object-glass depends on 
the distinctness of the image which it forms. 
On account of the unequal refranmbility of the 
rays of ligjht, it is necessary, in order to procure 
a distinct image, to employ an achromatic com- 
bination of lenses, formed of substances having 
different dispersive powers, and of such figures 
that the chromatic and spherical aberrations of 
the one may be corrected by that of the other. 
The substances used are crown glass and flint 
glass ; the dispersive powers of which are respec- 
tively as 3 to 6. Py combining a convex lens of 
crown glass with a concave lens of flint glass, 
having their focal distances in that proportion, 
an image would be formed free from colour, but 
it would not be free from spherical aberralion. 
The determination of the form of the compound 
lens which shall give the least possible spherical 
aberration for parallel rays is a problem which 
admits of exact calculation. The following are 
the dimensions found hy Sir John Herschd for 
a telescopic object-glass of thirty inches focal 
length, of the form shown in the annexed figure, 
where AB is the convex lens of crown glass on 

9 the outside towards the object, and 0 D 
the concave lens of flint glass placed on 
4 the inside towards the eye : radius of 
the exterior surface a of the crown lens, 
20-0364: inches ; radius of the exterior 
u o surface 6 of the flint lens, 41'1687 
inches ; radii of the interior surfaces <?, 10T604 
and 10T613 inches. (JEncy. Metr. art. ‘Light,’ 
§ 471.) When the lenses have the forms here 
indicated, the focal lengths of each, separately, 
are in the direct ratio of their dispersive 
powers ; and the two inside surfaces have so 
nearly the same curvature, that they may be 
ground on the same tool, and united by a 
Cement to prevent the loss of light at the two 
surfaces. Such is one of the forms indicated 
by theory, but it is not the one now generally 
adopted ; other forms ar& due to Praimhofer, 
Gauss, &c. 

It is well known, that for every lens, whether 
convex or concave, there is a form of minimum 
aberration for any given pencil of light; con- 
sequently, on either side, so to speak, of the* 
minimum, there is a lens of one form having 
the same amount of aberration as a lens of 
another form on the other side of the minimum ; 
that is to say, there are always two lenses of 
two different forms which have the same amoimt 
of spherical aberration for the same material, 
aperture, and focal length. 

Suppose, then, a convex lens, A, of the Hexs- 
chelian or Ptatinhofer form is rendered aplanatic 
by a concave flint lens, B. Then A is double 
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OBJECT-GLASS 

convex, having its exterior surface more curved 
than its posterior. Again, in Herschel’s and 



Fraunhofer’s forms, the fiintlensB is aconcavo- 
eonvex lens, the anterior face being more curved 
than the posterior ; there is, therefore, another 
lens, D, on the other side of the minimum aber- 
ration form, having for the same aperture and 
powers the same aberration as B, but convexo- 
concave, vrith its posterior or concave face much 
more deeply curved than the anterior. 

These two lenses, C and D, produce the 
combination proposed by Gauss, and recently 
adopted by Steinheil. Their coexistence is 
rendered necessary by the existence of the 
other or Herschelianform. (Bev. 0. Pritchard 
in Monthly Notices R.AM. vol. xxv. p. 27.) 
The early telescopes, with a -view of avoiding 
the chromatic aberration resulting from the em- 
ployment of object-glasses of short focus, were 
constructed with focal lengths of enormous di- 
mensions — 300 feet in some cases. Till ■within 
the last few years, the difficulty of making 
glass of suflS.cient purity proved a great ob- 
stade to the construction of object-glasses of 
laige aperture. The difficulty was first obviated 
in Germany, and since that time in England, 
especially by Chance of Birmingham ; and an 
object-glass of the astounding size of twenty- 
five inches aperture, the glass of which was 
made by him, is in process of mounting by 
Messrs. Cooke and Sons, of York. 

The process of grinding a large object-glass, 
as conducted by that firm, is one of the greatest 
possible interest. Steam is the motive power 
employed by them, and, naturally, the years 
formerly required for the production of a lens of 
considerable size, say eight to ten inches, have 
been reduced to months. The density of the 
glass is first determined; and when this is 
kno-wn, the curves of the lenses are mathema- 
tically calculated. * Tools ’ are then prepared of 
the various curvatures required, and after rough 
grinding the discs are applied to them, the 
tools being covered -with a polishing surface 
supplied with dry emery. The perfection of 
the object-glass depends greatly upon the com- 
bination of motions given to the polisher. 
When the lenses are polished, the process of 
centring, by which the centres of all the 
curves are made to fall in the same straight 
line, is accomplished, and the object-glass is 
placed in a cell and tested for the two aberra- 
tions; the chromatic aberration being corrected 
by altering the curvature of that surface which 
least affects the spherical aberration. 

The Northumberland object-glass at the 
Cambridge Observatory, by Cauchoix of Paris, 
is of eleven and a half inches effective aperture ; 
but the largest in use at the present time are 



OBJECTIVE CASE OBEOK 

those of the great telescopes helonging to the ' Obligato (Ital). In Music, a term applied 
observatory of Chicago (of 18^ inches aper- to a part in a composition for a particular 
tuie), to the central observatory at Pulkova in instrument, which cannot be dispensed with. 
Kussia, and to the observatory at Cambridge in Obllq.ue (Lat. ohliquus). Not peipendicu- 
the United States, the extreme diameter being ar. Thus, in Geometry, an oblique section of a 
fifteen and a half inches, and the effective cgrlinder is one whose plane is not perpendicular 
aperture about fifteen inches in both cases, to the axis. Again, a right line drawn from a 
The latter are the workmanship of Merz and given point to a given right line, and not per- 
Mahler, of Munich^ [Aohuomatism ; Lens; pendicular to the latter, is called an ohligue. 
Telescope.] 

For microscopic object-glasses the same pro- Oblique Motion. In Contrapuntal Music, 
cesses are in the main adopted, but the com- that motion in which one of the parts holds on a 
bination is more complicated, and extreme sonnd, whilst the other rises or falls, 
difficulty is induced by the small size of the Obliquity of tbo XScliptlc. In Astro- 
lenses themselves. In the /^th object-glass nomy, the inclination of the plane of the earth’s 
recently completed by Messrs. Powell and Lea- equator to the plane of the ecliptic, or the angle 
land, the object-glass is itself almost a micro- formed by those two planes, on which the phe- 
scopic object. [MicaoscopE.] . nomena of the seasons depend. [Ecleptio.] 

Objective Case. Ih Grammar. The case Oblong (Lat. oblongus). In Botany, a 
commonly known as the ACOUSA.TIVB. term applied to bodies which are elliptical 

Oblate (Lat. oblatus, offered). In Ecde- and blunt at each end, as in the leaves of 
siastical Antiquities : 1. A person who, on em- Hypericum ;p&rforatimi. 

bracing the monastic state, had made a donation Oblono. In Geometry, a parallelogram 
of all his goods to the community. 2. One which is equiangular bnt not equilateral. The 
dedicated to a religious order by his parents term is synonymous with rectangle. A prolate 
from an early period of his life. 3. A layman spheroid is sometimes, though rarely, called an 
resi^ng as an inmate in a regular community, 

to whidi he had assigned his property either in Oboe (Ital.). A musical wind instrument, 
perpetuity or for the period of his residence. 4. soimded through a reed. It is shaped some- 
A layman who had made donation, not only of what like a danonet, being slender in the upper 
his property, but his person, as bondsman to part but spreading out conically at the bottom, 
a monastic community. In France the king and consists of tnree joints or pieces, besides 
possessed, in ancient times, a privilege of re- the reed. Its compass is generally two octaves 
commending a certain number of ohmi^ chiefly and a fifth, from 0, below the treble clef, to G, 
invalided soldiers, to monasteriesi whom they the fourth line above the staff. The ancient 
were bound to maintam. name of oboe was wayght^ which is still visible 

Qblate Spberold. JSvHmoin.] _ in the modern word waits ; and in this form 

Oblation (Lat. oblatio, an offering). This the oboe was in use as far back as the reign of 
word means, properly, an offering presented to Edward III. It is only since the beginning of 
the church. This practice commenced at an the present century that the Italian form of 
early period in the history of the church, fo' this word came into general use; previously to 
originally the Cliristian priesthood had nc that period the French name, hautboiSt was 
other maintenance or allowance than the free imiversally current. 

gifts or oblations of the people. This is com Obolus (Gr. d$o\6s). An Athenian silver 
monly thought to be the meaning of the word coin of very small dimensions; being only- 
in the phrase ahis and oblations in the Angli- equal in value to about \\d. of our money, or 
can Communion Service ; thoug;h it is held by less according to some computations. Seven 
some to refer to the elements of the bread and of them were equal to an Attic drachma, 
wine. ^ ^ ^ Obovate (Lat. oh ; ovatus, egg-shaped^. 

Obllgration (ohligatio, from Lat. oblige, In Botany, inversely ovate. 

Und). In the most general sense, a duty im- Obovoid. In Botany, a term applied to 
posed by law, to the fulfilment of which one bodies which approach the obovate form, 
party is bound towards another. Obligations, Obrlne. The name of a military order, 
according to the civil law, are said to arise in instituted in the thirteenth century by Conrad, 
four ways; out of contracts, quasi-contracts, duke of Mazovia in Poland; styled also the 
delicts, or quasi-delicts. A principal obligation Order of Jesus Christ. It was instituted to 
is that by which a debtor is bound to bis credi- levy war against the Eussians. 
tor; an accessory obligation, that by which one Obrolc. A Russian word signifying tax. It 
is bound to another to satisfy the contract of a is used in two senses, one for a., rent, the other 
third party. The Roman jurisconsults divided for the poll tax paid by peasants, who, being 
obligations into natural, civil, and mixed, and dependants on lords, have either been sent from 
also into civil and praetorian. In English legal the lords’ domains to learn some manufacture, 
phrenology the word obligation is used as a or have voluntarily quitted the locality of their 
te^nical term for a bond with penal^ and birth or place of feudal dependence. This tax 
condition. He who enters into an obligation on tho town peasants varied, according to 
is he towards whom it is entered Baron Haxthausen, from twenty to four Eun- 

into, dred roubles of annual payment, i. e. from 
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3^. 2s. Qd. to 171. sterling. It is possible that 
part of this payment is to be reckoned as an 
annual interest on the money expended for the 
education of the artisan. Of course the high- 
est rates represent exactions levied on such 
of the peasantry as had succeeded in raising 
themselves into a position of afi0.uence as tra- 
ders. The Eussian system of ;pr8edial servitude 
is comparatively modem, dating, ‘we are told, 
from the seventeenth century, Jhe period at 
•which feudal institutions had become, to a great 
extent, extinct in the rest of Europe. Among 
the customs borrowed by the Eussian aris- 
tocracy from those of feudal Europe, was that 
of an annual fine on non-resident serfs or 
villeins. But the Eussian system was far more 
stringent than the ancient mode of assessing 
the license of non-residence, at least when 
compared with that which, under the name 
of oMvage, prevailed in Western Europe. The 
chivage was fixed, and therefore commutable 
to a capitalised payment, the viEein becoming 
free by such a transaction. But the obrok was 
arbitrary and variable, increasing ■with the 
value of the peasant’s services, and therefore 
was a hindrance to emancipation. Thus, while 
the feudal condition of villeins was open to con- 
tinual improvement, and was gradually, and al- 
most insensibly, commuted for that of absolute 
freedom, the Eussian serf residing in towns 
was never freed, and therefore the pohtieal 
counterpoise of the boroughs to the rural 
districts was unknown, and its future exceed- 
ingly remote. It is hardly needful to say, 
that the existence of the obrok was a serious 
hindrance to manufacturing and commercial 
industry, and that the emancipation of the body 
of artisans from the condition in which they 
were placed by the feudal institutions of 
Eussxa was essential to the growth and ma- 
terial progress of tlie country. This indeed 
is necessarily a work of time, since existing 
interests have to be regarded ; but the long 
threatened reform was at last commenced in the 
years 1861 and 1863. In fine, the Eussian system 
of villenage is a ■ curious and inatructiye eco- 
nomical study, not only because it reproduces 
with great fidelity, though in sharper lines and 
with harsher features, the earliest characteristics 
of feudal polity, but because the state of trana- 
tion on which it has now entered is full of great 
consequences in the future. The period during 
which the gradual emancipation is to take 
effect is forty-nine years. The social polity 
was by no means universal, never having pre- 
vailed in Siberia. Eor further information, the 
reader is referred to Haxthausen> Eussian Em,'' 
^re, its People, ZnstituMons, and Essofivrces^ and 
Tegeborski’s ies Forces ProducUves de la Eussie. 

Obscurants. A philosophical nickname, 
applied, in Germany, to those who endea- 
voured in their writings to oppose the pro- 
gress of modern enlightenmen't (Auf klartmg), 
their doctrines being stigmatised under the t^n 
obscurantism. 

Obsequies (Lat. obsequium, complaisance). 
Solemnities performed at the burials of emi- 
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nent persons. The term is now used for the 
funeral itself. 

Observants. A branch of the Eranciscan 
order. [Ebcolilets.] 

Observatory. A place or building destined 
for the purpose of making astronomical or 
physical observations, and furnished -with ap- 
propriate instruments. 

According to Weidler, the first regular ob- 
servatory in Europe was erected at Cassel, in 
1561, by William, landgrave of Hesse, That 
of Tycho Brahe, in the island of Huen, was 
fomded in 1676. Erom this time private 
observatories began to be multiplied; and 
some of them, as that of HeveHus at Bantzic, 
produced results which materially contributed 
to the progress of astronomy ; but it was only 
in the following century that they came to be 
regarded, in the principal countries of Europe, 
as important and necessary public establish- 
ments. The royal observatory of Paris was 
built in 1667, that of Greenwich in 1676 ; the 
latter being professedly for the benefit of navi- 

S tion. This original intention has never been 
3t sight of; and xmder a succession of emi- 
nent astronomers the Green-wich Observatory 
has done more towards determining the lunar 
motions, and the positions of fixed stars with 
which the moon’s places may be compared by 
observations made at sea, than all the other 
observatories of Europe taken together. The 
instruments essentially necessary to an a-stro- 
nomical observatory are a transit instrument 
and sidereal clock, for the purpose of observing 
right ascensions ; a circle, for observing polar or 
zenith distances ; and a barometer and thermo- 
meter, for the purpose of ascertaining the state 
of the atmosphere, in order to determine the 
corrections, to be applied for refraction. Eor 
the purpose, however, of observing the moon 
still nearer ■to her conjunctions "with the sun, an 
altitude and azim^ath instrument of admirable 
solidity and firmness ■was erected at Greenwich 
in 1847, and an excellent series of observations 
has already been made with it. Eurnished 
■with this apparatus, the astronomer is in a 
condition to obtain all the data requisite for 
the formation of catalogues and tables, and 
for establishing or perfecting the theories of 
the celestial motions and physical astronomy. 
Another instrument, though of secondary im- 
portance in such observatories as are now in 
question, is also wanted for the observation of 
phenomena out of the meridian, as ecHpses, 
occultations, comets, &e. The most convenient 
instrument for this purpose is the Equatobial 
[see the term] ; and if the astronomer carries 
his views to the exploring of the sidereal spaces, 
to ohserye the forms of nebulae,' and watch the 
changes and motions of double and multiple 
stars, the equatorial must be a telescope of 
■the largest size ; or a powerful reflecting tele- 
scope, suspended so as to have a. free mo- 
tion in azimuth, may be employed instead of 
it. In this department of astronomy all de- 
pends on the goodness of the telescope; the 
objects to be examined being, in fact, only 
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limited by tilie power of seeing them. But as 
these researcbes haye no immediate practical 
application, they are not considered as included 
among the purposes for ■which, public obser- 
vatories are established, and are therefore left 
to the zeal o^f individuals. A. fine refractor 
equatorially mounted has, however, recently 
been erected in the Green-wich observatory. 

Public observatories are now established and 
maintained by the governments of almost every 
ci-rilised country, and means are provided of 
publishing the observations, and rendering their 
results immediately available to the progress of 
astronomical science. The number of. private 
observatories, particularly in this couhtry, is 
' very considerable ; and several of them, m 
the s'omptuousness of their instruments, vie 
with, and even excel, the first and best 
appointed public institutions. Amongst these 
may be mentioned the observatories of Lord 
Bosse, Mr. Warren de la Eue, Mr. Qumey 
Barclay, Mr. Bishop, Eev. W. R. Dawes, 
Lord Wrottesley, Dr. Lee, Mr. Pletcher, Mr. 
Knott, Mr. Baxendell, and Mr. Nasmyth. 
Prom Mr. Warren de La Eue’s observatory a 
splendid series of photographs of the moon 
and planets has recently been issued. The 
labours of Mr. de la Eue in celestial photo 
graphy form a new and important era in 
astronomical science. Nor must we forget tc 
mention that Mr. Lassell, another private ob- 
server, has for several years, at Malta, mad< 
diligent use of a reflector, with a specxilum o 
four feet in diameter, of his own construction, 
The following is a list of the principal publi' 
observatories, -with their latitudes and longi- 
tudes (in time) from that of Green-wich, 
given in the Navtioal Ahnanao : — 



Latitude 

Longitude 


o / ff 

L m. tee. 

Abo (Finland) . 

60 26 57 N 

1 29 8*8 E 

Altona 

53 32 iS N 

0 89 46'6 1 

Armagh . . 

54: 21 12-7 N 

0 26 35*5 W 

Berlin 

52 31 13*6 IT 

0 53 36*6 E 

Bremen 

63 4 36 N 

0 35 16-9 E 

Cambridge 

62 12 51-8 IT 

0 0 23-5 E 

Cape of Good Hope . 

33 56 8 S 

1 13 55 E 

Copenhagen 

55 40 53 N 

0 60 19-8 B 

Dorpat (Eussia) 

68 22 47 IT 

I 46 66 B 

Dublin 

53 23 13 IT 

0 25 22 W 

Edinburgh . 

65 57 23*2 IT 

0 12 43*6 W 

Geneva 

46 11 ^9*4 IT 

0 24 37*6 E 

Gottingen . 

61 31 48 IT 

0 39 46-6 B 

Greenwich . 

51 28 39 IT 

0 0 0 

KSnigeberg (Prussia) 

64 42 50 M 

1 22 0*6 B 

Madras 

13 4 9-2 IT 

5 21 3-8 E 

Marseilles . 

43 17 50-1 IT 

0 21 29 B 

Munich. 

48 8 45 IT 

0 46 26*5 B 

Oxford . . 

51 46 40 N 

0 6 1-6 W 

Palermo . 

38 6 44 IT 

0 58 25'6 E 

Paramatta (ITe'w South 


Wales) . 

33 48 49*8 S 

10 4 6'25E 

Paris .... 

48 80 13 N 

0 9 21-5 B 

Petersburg. 

59 56 31 IT 

2 1 16:8 B 

Home .... 

41 53 62 IT 

0 49 64-7 E 

Sc. Fernando (near 
Cadiz) . . . 

36 27 45 IT 

0 24 49*1 W 

Turin .... 

46 4 6 IT 

0 30 48-4 E 

Yieuna . 

48 12 35 IT 

1 5 31*9 B 


(Lab. obsessio, from obsideo, 
^ person who is sai) 
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o be vexed or besieged by an evil spirit. 
!n the language of exorcists, demoniacal 
ibsession differed from demoniacal posses- 
lion: in the latter, the demon had posses- 
don of the patient internally ; in the former, 
he attacks him from without. Thus, the state 
)f Sara, the bride of Tobias, whose bride- 
jrooms were killed by an evil spirit haunting 
her (Tob. iii. 8 ), was one of obsession. The 
marks of obsession were said to be : the being 
miraculously hoisted or elevated in the air, 
ipeaking languages of which the patient had 
10 knowledge, aversion to the offices of re- 
ligion, and BO forth. [Possnasiosr, DBM:oiaA.c ; 
ExoaasM.] 

Obsidian (Gr. oij/iavSs). A volcanic glass, 
produced by the fusion of felspathie rocks, or 
those containing or composed of alkaline sili- 
cates. The composition is, in consequence, 
very variable, and depends upon that of the 
rock which has been melted down. It is of 
viHcious colours, but generally black and opaque 
in mass, but ash-grey and translucent on thin 
edges. It is remarkable for its perfect con- 
choidal fracture and for its sharp cutting edges, 
advantage of which is occasionally t^en in 
Mexico and Peru to fashion it into cutting in- 
struments, as well as into the points of arrows 
and lances. Obsidian is chiefly found in Ice- 
land, Ascension, Teneriffe, the Lipari Islands, 
Mexico, Peru, and New Zealand. 

Obsidion^ Coins. In Numismatics, pieces 
struck in besieged places to supply the want 
of current money. They are of various base 
metals, and of different shapes. Some of the 
oldest kno-wn are those which were struck at 
the siege of Pa'via, under Prancis I. 

Obsidlonal Crown (Lat. corona obsidion- 
alis). In Roman Antiquities, a crowa granted 
by the state to the general who raised the siege 
of a beleaguered place. It was formed of grass 
growing on the rampart. 

Obsolete (Lat. obsoletus). In Zoology, this 
term implies that a part, or a spot, or other 
character, is scarcely discoverable. 

Obstetrics (Lat. obstetricium, sc. offieium, 
from obstare, stand so as to give assist- 
ance). The name frequently given to the 
science of midwifery. 

Obtemper (Lat. obtempero, J obeg). In 
Scotch Law, to obey or comply with & jiidgment 
of a court. 

_ Ob-tundents (Lat. obtundo, bhmt). M!u- 
rilaginous, oily, and other bland medicines, 
supposed to sheathe parts from acrimony, and 
to blunt that of certam morbid secretions. 

Obturator Muscles (Lat. obturare, to close 
ttp). Certain muscles which fill up openings in 

Obtuse .angle (Lat. obtusus, hhmied). In 
Euclidian Geometry, an , angle ^eater than a 
right angle, hnt less "than two right angles. 
Obtuse, in this sense, is opposed to ootcjfe. 

^ Obverse or Face. In Numismatics, the 
side of 'the coin which contains the principal 
symbol: usually, in the coins of monarchical 
states, ancient and modem, the face in proflle 
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of the sovereign : in some instances, the full or 
half-length figure. [Nujmismatics.] 

Oca. The Peruvian name for the tuher- 
hearing species of Oxalis, viz. O. crmata and 
0. tuherosa. 

Oocasionaltsm or Tbe System of Oc- 
casional Causes. In Metaphysics, a name 
trhich has been given to certain theories of the 
Cartesian school of philosophers (especially 
Arnold G-enlinx, of Antwerp), by which they 
accounted for the apparent action of the soul 
on the body,* e.g. in the phenomena of vo- 
luntary motion. According to these theories 
(which were more or less clearly developed by 
different writers), the will was not the cause of 
the action of the body; hut whenever the will 
req^uired a motion, Cod caused the body to 
move in the required direction. [ TT abmoky, 
Pbje-establishbdJ 

Occidental (Lat. occidentahs, belonging to 
the setting sun). In G em Sculpture, a term 
applied to those precious stones which possess 
an inferior degree of hardness and heauty. 

Occipital Bone (Lat. occiput, the back 
part of the head). The irregularly shaped 
bone which forms the posterior and inferior 
part of the skull. 

Occult Sciences (Lat. occultus, Md). A 
term applied to the imaginary sciences of the 
middle ages — ^magie, alchemy, astrology, espe- 
cially the former. 

Oocultatlons (Lat. occultatio, from occnlto, 
J conceal). Sometimes called Vmar occulta- 
tionSy or occultations of stars by the moon. 
Those phenomena in which a star or planet 
becomes hidden from our view by the inter- 
vening passage of the moon. By analogy, a 
total eclipse of the sim might be called an 
occultation of the sun by the moon. 

As the motion of the moon in her orbit is 
from west to east, it is obvious that, when she 
is about to pass over a star, the first contact, 
or the immersion, must occur on her eastern 
limb ; and the emersion, or reappearance of 
the star, must take place ou her western limb. 
It should, however, he observed, that some 
slight exceptions to this rule may be found 
where the moon has considerable motion in 
declination, and where the star is only grazed 
over by a small portion of the northern or 
southern limb. In these few exceptional cases, 
the disappearance and reappearance of the star 
may both occur either on the eastern or the 
western side of the limb. 

An occultation, like a solar eclipse, is pre- 
sented only to a portion of the terrestrial globe. 
For suppose an observer to be stationed at the 
star, with the moon between him and the earth, 
and that he could perceive the moon’s disc pro- 
jected on that of the earth; then he would 
observe that the moon, in her passage over the 
earth, only covered a portion of the terrestrial 
disc, and it is evident that the phenomenon of 
the occultation of the star could only be pre- 
sented to that portion of our globe. 

The principles which enter into the calcula- 
tion of occultations are just the same as for 
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eclipses of the sun ; the only difference consists 
in ihe star having neither motion, parallax, nor 
semidiameter, so that the moon’s motion and 
parallax are to be employed in place of the 
relative motion and the relative parallax. For 
the mode of conduetiug the calculation, it will 
therefore be sufficient to refer to the article 
EciiIpsbs, and to observe that the consideration 
may perhaps be simplified by giving to the star 
a motion contrary and equal to that of the moon, 
and then supposing the moon herself to be 
stationary. 

In the case of a planet, it may he necessary 
to take into account its motion and parallax, 
and perhaps its semidiameter, if great nicety 
is required. 

For minute details, in reference to the calcu- 
lation of occultations in all their varieties, the 
reader may consult Jeans’ Navigation^ part ii. 
The Astronomer JEtoyal has lately inferred, 
from the occultations at the dark limb, that the 
moon’s apparent telescopic character is much 
increased by irradiation. [Moon.] 

Occupancy (Lat. occupo, I seize). In 
Law, the taking possession by any one of a 
thing of which there is no owner, and the right 
acquired by such taking possession. Anciently, 
when a man held land pur auter vie (for the 
life of another), and died before that other, as 
this estate could not descend to his heir, nor 
revert to the donor until the determination of 
the life upon it, it was considered to belong of 
right to the first who took possession of it for 
the remainder of the life, which was termed 
general occupancy. When ^ the gift was to 
one and his heirs for the life of another, the 
heir was said to take as special occupant. 
The Statute of Frauds (29 Ch. II. c. 3 sec. 
12) extended the testamentary power to lands 
held pur auter vie ; and it is now provided by 
the Wills Act (7 Wm. IV. & 1 Viet. c. 26) that 
a testator may devise lands held by him pur 
auter vie ; and if no such devise be made, and 
there be no special occupant, the estate goes 
to his executors or administrators, and is assets 
in their hands. 

Occupation Bridgre* A bridge erected 
for the convenience of access of the landowners 
of property severed by a canal, a railway, or 
a common road. Occupation bridges may be 
either foot, or bridle, or cart bridges ; and the 
latter are usually made so that the inchnation 
of the line of their axis shall not exceed 
more than one in sixteen, though in moun- 
tainous districts the inclination given to occu- 
pation bridges may be as much as one in 
eight. 

Ocean (Q-r. ’AKcai/Js). The name ^ven to 
the great body of water covering to considerable 
but variable depth a large proportion of the 
earth’s surface. For the sake of convenience, 
various names are given to certain portions of 
the great ocean, and also to the smaller tracts 
of oceanic water penetarating the land or nearly 
enclosed by it. 

The principal divisions or oceans are the 
Atlantic, the Paciito, the Indian, the Aectic, 
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aiid tlie Aota-uctic. The principal smaller! 
■bodies of salt -water haying spedal names are 
either Seas, aa the IdEDiTEREANEA^r ; Gulps, as 
the Mexican Gulp; or Bats, as Hudson’s Bat. 
ill these-will be found referred to -ander special 
headings. 

The total area of ocean is generally estimated 
at about 145 milliotts of square miles, being two- 
thirds of the -whole surface of the globe. The 
most remarkable physical phenomena are the 
depth of -water, the q-oantity of salt and other 
solid matter contained in the sea, the colour, 
and occasional phosphorescence of the sea, the 
temperature, the yario-us Tides and Cubeents 
that disturb its equilibrium, and the nature 
of the CoAST-LENE enclosing the yarious sub- 
diyisions. The former of these -wih be briefly 
considered in the present article, the rest being 
noticed under distinct headings. The gener^ 
outlines of the subject, and its reference to the 
other phenomena of -water on the earth, are 
treated under the title Htdeoloqy. 

Depth qf the Ocean.— Tip to a yery recent 
period, the only means of ascertaining by ex- 
periment the depth of deep or ‘ blue ’ -water, and 
the nature of the sea bottom at great depths, 
•were extremely insufficient and unsatisfactory. 
The apparatus now generally employed consists 
of a very heayy -weight carrying down a pair 
of nippers or clamp, ser-ting as a kind of dre^e. 
"When the weight reaches the bottom, it detaches 
itself and is left behind, the line bringing up 
the dredge or clip -with considerable quantities 
of the bottom when it is soft or movable. 
The observations made -vtith these modern 
contrivances have been chiefly in the Hoxth 
Atlantic Ocean, and in reference to the deter- 
mination of a line fit for the reception of a 
telegraph cable, but the results are very im- 
portant in general hydrology. 

Tho bed of the North Atlantic is shallow for 
some distance from the land on both shores, 
and as far as 230 miles from the Irish eoas 
is only 1,320 feet deep. 'Within twenty miles 
there is then a fall of 9,000 feet, and from this 
to the correspondingpoint on the American side, 
a distance of 1,200 miles, the depth continues 
almost the same, the bottom very slightly 
undulating. 

From yarious observations made at different 
times, it appears that the bottom of the North 
Atlantic descends in a series of step-like de- 
pressions to a depth of about 80,000 feet below 
the mean level of the surface. Between the 
North and South Atlantic is a submarine 
mountain chain broken by deep gorges, and 
coming to the surface in the Azores and Cape 
de Verd islands. The South Atlantic is deep, 
but unk»o-wn. The Pacific appears to be 
deeper than the Atlantic in proportion to its 
greater extend but the sotmdings are less 
complete. 

Mmeral Oontmts of Seawater. — ^Thepropor- 
ti<m of common salt held in the sea varies con- 
siderably in different parts of the ocean and ai. 

depths. The average of solid matter 
is aboset tbif^rfour and one-third parts in a 
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housand, of which about two-thirds is common 
salt. Of the remainder, the principal consti- 
tuents are chloride of magnesium (about five 
and a half parts in a thousand) and sulphate 
of soda (about four and a half parts in a 
thousand), the rest being chiefly carbonate of 
lime and silica. Traces more or less abundant 
of thirty-one of the elements have been already 
found in sea-water, and probably others exist. 
The list includes all the gases, all the non- 
metallic solids except selenium; and of the 
metals, gold, silver, copper, lead, zinc, cohalt, 
nlckd., arsenic, iron, manganese, aluminium, 
magnesium, calcium, strontian, barium, sodium, 
potassium, lithium, and the newly determined 
elements caesium and rubidium. 

The saltness of sea-water at particular places 
is influenced by temporary causes— storms, for 
example; as well as by the neighbourhood of 
large rivers, and permanent accumulations of 
ice. A series of experiments on this subject 
were made some years ago, and the following 
are the general conclusions deduced : 1. the Sou- 
thern Ocean contains more salt than the Nor- 
thern Ocean, in the ratio of 1*02919 to 1*02757. 
2. The mean specific gravity of sea- water near 
the equator is 1*02777. 3. There is no evidence 
that the sea at great depths is more salt than 
at the s-nrface. 4. The sea in general contains 
more salt where it is deepest; and its salt- 
ness is always diminished in the -vicinity of 
large masses of ice, 5. That small inland seas, 
communicating with the ocean, are generally 
less salt than the ocean. 6. The Mediterranean 
contains a rather larger proportion of salt than 
the ocean. 

Colour and FJtosphoresoenoe. — The usual 
colour of the ocean is a hluish-green, of a darker 
tint at a distance from land, and clearer towards 
the shores. According to Mr. Bcoresby, the 
hue of the Greenland sea varies from ultrama- 
rine blue to olive green, and from the purest 
transparency to great opacity. The surface of 
the Slediterranean, in its upper part, has at 
times a purple tint. In the of Guinea 
the sea sometimes appears white; about the 
Maldive Islands black ; and near California it 
has a reddish appearance. Various causes co- 
operate to produce this diversity of tint. The 
prevailing blue colour may be ascribed to the 
greater refrangibility of the blue rays of light, 
which, by reason of that property, pass in 
greatest abundance throngh the -water. The 
other colours are ascribed to the existence of 
vast numbers of minute animalculm ; to marine 
vegetables at or near the surface ; to the colour of 
the soil, and the infusion of earthy substances ; 
and very frequently the tint is modified by the 
aspect of the sky. The phosphorescent or 
shining appearance of the ocean, which is a 
common phenomenon, is ascribed to animal- 
culae, and especially to the IfooUlucis. 

Temferatwre of the Ocean. — Water being 
a slow conductor of heat, the temperature of 
the ocean is much more uniform than , that of 
the atmosph^e. At a certain distance &om 
the equator, it follows, though not very closely, 
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the mean temperature of the corresponding 
latitudes ; the solar action being greatly modi- 
fied by the existence of currents -which convey 
the temperature of one region to another ; so 
that at any place the temperature of the water 
depends in some measure on the direction of the 
currents. 'Within the tropics the mean tempe- 
rature at the surface is about 80° Pahrenheit, 
and generally ranges between 77° and 84°. At 
great depths the temperature is nearly the same 
under every latitude. In the torrid zone it is 
found to diminish with the depth ; in the polar 
seas it has been supposed to increase -with Ihe 
depth, but recent observations seem to render 
this doubtful. About the latitude of 70° it is 
nearly constant at all depths. 

Ooeanus (Qr. *SlKeajf 6 s). In Mythology, 
according to the Hesiodic Theoffon^, the son of 
Ouranos and G-aia. His consort was Tethys, 
his daughters being the Oceanides. In Homer, 
the word ooean denotes the river or stream into 
which the sea — 6d\curca — opened, and which 
was supposed to encompass the earth. 

Ocelot (Mex, ocelotl). Several small spe- 
cies of Felia, found in South America, are thus 
named. They are distinguished by spots of 
a black or dark colour on a tawny ground, 
disposed in an irregular striped pattern, par- 
allel with the central line of the hack. They 
are found in Brazil, where they are often con- 
founded with the larger spotted Felida termed 
jaguars. 

Ocblocracy (Gr. 'dx^oKparla, mob-rule), A 
word coined to express the condition of a state 
in which the pop-uLace has acquired an imme- 
diate illegal control over the government ; and, 
by a figure commonly used in the exaggeration 
of political speakers and writers, a government 
in which the power of the lower classes pre- 
dominates, either for a time or permanently. 

Oobnaceee (Ochna, one of the genera). A 
natural order of hypogynous Exogens belonging 
to the Hutal alliance. Its distinguishing fea- 
tures in that group are its succulent conical 
torus, and its one-seeded apocarpous fruit, 
whose pericarp does not laminate. The spe- 
cies, which are comparatively few, possess some 
medicinal properties, the pre-vuiling quality 
being bitterness. They are found in tropical 
India, as well as in America and Africa. 

Ochrang A yellow variety of Bole, from 
Ora-witza, in the Bannat. 

Ochre (Gr. ‘pale). A name applied 
to certain metallic oxides oceumng in an 
earthy or pulverulent form, especially to such 
as are used for pigments, as red ochre, yellow 
ochre, &c. 

Ochreous Xron-ore. A name given -to 
oehreous and pulverulent forms of Hsematite 
and Limonite. 

Ocbro or Oohra. The Abelmosehus esczc- 
l&atus'. Musk Ochro is A. mosohatus. 

Ochrolte. The name given by Hermann to 
a mineral which is, probably, a variety of Cerite, 
rendered impure by an admixture of Quartz. 

Ochroma (Gr. ^cde yellow), A genus 
of StercuUacecB belonging to South America, 
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the most remarkable species of which is 0 . 
L(^opus, a tree forty feet high, common in the 
West Indies and Central America, yielding a 
soft spongy and exceedingly light wood, called 
Gorl:wood, commonly employed as a substitute 
for cork, both for stopping bottles, and for the 
floats of fishing nets. 

Ocimum (Gr. i&KipLov). The genus of 
hiatcB to which belongs the Basil, one of the 
most fragrant and aromatic of Htdbien herbs. 
The most esteemed kind is 0. JBasilicum, the 
flavour of which somewhat resembles cloves, and 
is much employed in cookeiy as a seasoning. 

Ocrea, less properly Ochrea (Lat. a hoot). 
In Botany, a name applied to stip-oles that are 
membranous, and surround the stem like a 
sheath, cohering by their anterior margins, as 
in Folygonum, 

Ocreee (Lat.). In Eoman Autiquities, a 
covering for the legs, made of bronze, brass, 
tin, and sometimes of silver and gold, and 
lined probably with felt or leather. They 
were equivalent to the KvrjfjuSes of the Greeks, 
and the greaves of the English. [Gbeaves.] 

Octaeterls (Gr. fi?om eight, and ^ros, 
a year). A cycle or period of eight years, after 
the lapse of which three limar months were 
added. This cycle was in use till Meton’s 
invention of the golden number, or cycle of 
nineteen years. (Sir G. C. Lewis, Astronomy 
of the Anoients, p. 38.) 

OctafTon (Gr. oicrtli, and jcovia, angle). In 
Geometry, a plane rectilineal figure, having 
eight angles. A regular octagon ia equiangular 
as well as equilateral; its area is 4*8284271 
times that of the square on one of its sides. 

Octahedrlte. A name fox Anatase (oxide of 
-titanium), from its occurrence in octahedrons. 

Octahedron (Gr. hKr<S), and ebpa, side). 
In Geometry, a solid bounded by eight planes 
or faces- The regular octahedron, one of the 
five Platonic bodies, is bounded by eight equal 
equilateral triangles. It has six comers or 
solid angles, each of which is formed by the 
meeting of four equal plane angles, and twelve 
edges. Its volume is 0*4714046 times that of 
the cube on one of its edges. 

Octandrla (Gr. hicrdi, and h.vi\p, a male). 
In Botany, one ot the Xinnsean claases, dis- 
tinguished by having eight s-fcamens. 

Octans. In Astronomy, Octane Hadleiamcs 
(Hadley’s Octant), one of the constellations 
formed by Lacaille in the southern hemisphere. 
[CoNSTEI-LATIOIir.] 

Octant. In Astronomy, octant denotes a 
position or aspect; thus the moon is in her 
octants when she is in the positions interme- 
^ate between her syzygxes and quarters, or at 
46°, 135°, 226°, and 816° from her conjunction. 

Octant. In Geometry, the eighth part of 
a circle. , 4 , 

Octastyle (Gr. ofcTdtrrvKos), In Architec- 
ture, a temple or other building having eight 
columns in front. 

Octave (Lat. oetavus). In Ecclesiastical 
usage, the righth day after a feast, the feast 
day itself included. Thus, the first Sunday 
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after Eaater is tlae octave of Easter; and opod, supposed to be that wliicli inhaHts and 
the Circumcision (Jan, 1) is the octma natcMs constructs the argonaut shell, 

Domini^ the octave of Christinas. Odalisques, properly Odaliks (Turk, oda, 

Octave. In Music, an harmonical interval, a chamber). Eemale slaves employed in do- 
containing five tones and two semitones, called mestac service about the persons of the wives, 
by ancient authors diapason, female relatives, &c. of the sultan. 

Octavo. Usually contracted 8vo. ; that Odd nTumber. In Arithmetic, any number 
which by a peculiar folding has eight leaves not divisible by 2 without remainder ; the 
to a sheet. series of odd numbers is 1, 3, 5, 7, 9, &c. ; and 


Octluvarlant. [Ievauxaet.] 

October (Lat.). The eighth month of the 
old Eoman year, which began with March. It 
is now the tenth month. [Calekdar.] 

Octopods (Ghc. dicrd, eight ; irous, afoof). 
The name of a tribe of dibranchiate Cephalo- 
pods, those which have only eight 

feet or cephalic tentacular appendages; also 
of a snh-oxder of apterous insects, induding 
those which have eight feet, as the tracheaiy 
Arachnidans. 

Octroi (Er.; from Lat. auctoritas, autho^ 
ritg\ Privilege or prerogative. This word 
implied originally a right, such as a franchise, 
a charter, or a monopoly, granted to some in- 
dividual by the monarch. In modem times 
it has been used almost exclusively to repre- 
sent the taxes levied by the corporations of 
towns in Prance, on all articles of consump- 
tion introduced within the barriers. These 
taxes form great part of the revenue of the 
principal towns, and are faintly represented 
among ourselves by the coal-tax levied for th< 
benefit of the city of London. 

It does not by any means follow that an 
octroi is necessarily a mischievous form of 
taxation ; though it may not he, and seldom is, 
wholly just in its incidence. It does not appear 
to he wasteful; for, being levied on artides of 
immediate consumption, it cannot increase the 
price of the commodity taxed by much more 
than the amount of the impost, and in so far 
as it is expended on police, or for other pur- 
poses immediately beneficial to the inhabit- 
ants, it may be fairly levied on all alike, 
Put if, as is commonly the case, a greai 
part of the proceeds is laid out in the per- 
manent improvement of the city or town, it 
is a tax on consumers expended for the benefit 
of landlords, and its incidence is unjust. On 
the whole, it does not contrast unfavourably 
with our own system of local taxation, whi(i 
is for the most part levied on the occupier 
or consumer, and seldom upon property, even 
when the benefit of the tax is almost exdusively 
reaped by property-in the shape of permanent 
improvement. Such taxes as rates for making 
bridges, roads, drains, workhouses, in so far as 
they do not imply repairs, and the restoration 
of a portion of the loss caused by wear, are 
entirely for the benefit of property, and should 
be paid exclusively by landlords. [Taxation.] 
Ootyl. Ca^ryl. A hydrocarbon represented 
byCgHiT. 

Octyleue. An oily body represented by 

Ocirtboe (Gr. wkOQoos, swift-running. Tb 
nameeiiiglied by Eafinesque to a naked Cepha- 
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the algebraic form by which they are expressed 
is 2w. + l. Every prime number, excepting 2, 
is an odd number. The differences of the suc- 
cessive terms of the series of square numbers 
produce the odd numbers. 

Ode (Gr, ^5^, a song). Among the Greeks 
and Eomans, a short lyric composition, usually 
intended^ to be sung, and accompanied by some 
musical instrument, generally the lyre ; hence 
the emression lyric verse. In the modem 
sense of the word, the ode appears to he dis- 
tinguished from the song by greater length and 
variety, and by not being necessarily adapted 
to music. It is distinguished also from the 
ballad and other species of lyric poetry, by its 
being confined to the expression of sentiment, 
or of imaginative thought, on subjects not ad- 
mitting of narrative except incidentally. The 
odes of Pindar, Anacreon, and Horace, are, in 
fact, the models on which the modern notion 
of the ode is formed. Until the science of 
Greek metres was accurately explored, the 
Pindaric ode was supposed to admit of an 
excessive irregularity in the length and mea- 
sure of lines ; and hence the Pindaric odes 
of the last and preceding century are con- 
structed on a system of absolute license in this 
respect. In point of fact, however, a scheme 
of perfect metrical regularity pervaded the 
Greek ode both iu Pindar and in the dramatic 
dhomses, in which a strophe, or succession of 
lines in varied metres, is exactly answered in 
the antistrophe or corresponding series. On 
the other hand, the Anacreontic ode consists 
of a number of lines of the same metrical 
length and arrangement. The Horatian ode, 
again, is generally constructed on a different 
system, of which we have only a few instances 
in Greek, ^ in the Fragments of Alcaeus and 
Sappho: it consists of an indefinite number 
of stanzas, precisely similar to each other, 
each forming a complete metrical whole. 
[Ditnybambic Ode; Metbb.] 

Oderlte. A variety of black Mica from 
Sweden. 

Odeum (Gr. Iu Greek Architec- 

ture, a building in general form and arrange- 
ment closely resembling the theatre, but much 
smaller, and designed for musical rehearsals 
in preparation for the celebration of the great 
festivals. The first building of this kind at 
Athens was raised by Pericles, the roof being 
constructed, it is said, of masts and yards 
taken from Persian ships at the time of the 
invasion of Xerxes. Others were erected in 
later times, the most magnificent being that of 
Herodes Attieus. But no detailed description 
of this class of buildings is extant. 
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Odlals. The young roots of the Palmyra 
Palm, Sorassits fiabdliformiSf which are eaten 
in Ceylon. 

Odin. A Scandinavian deity, who seems, 
hte the Zens of the Greeks, to have formed 
the connecting link between the ancient and 
more recent systems of their mythology. Odin 
is the chief of the gods ; by his wife Preya or 
Pciga, he has two chief sons, Thor and Baldr ; 
the death of the latter (for the Scandinavian 
gods are not aU immortal) famishes many 
legends to the northern mythology, parallel to 
those of Achilles, Bustem, Meleager, and other 
heroes. 

According to the Norse mythology, Odin and 
the Mbit were to reign until the twilight of the 
gods had come, a notion embodied also in the 
lEschylean legend of Prometheus. [Wodek.] 

Odmyl. A product resulting from the 
distillation of oleic acid mixed with sulphur. 

Odometer, more properly Hodometer 
(Gr. 61S6fiiTpov, from 6S6s, a way, and fxirpov, a 
o/ieasure). An instrument by which the distance 
traversed hy a man or a machine is ascertained, 
and in which a wheel re^sters the number 
of times that a movement of oscillation is im- 
pressed upon it. Evidently the correctness of 
the distance ascertained in this manner, must 
dej^end upon the correctness with which the 
unity of the motion is ascertained in the first 
instance, and the correctness with which the 
divisions are maintained and registered. 

Odontalgia (Gr. blSoprdkyia). The tooth- 
ache. 

Odontograpli. In Mechanics, an instrument 
invented hy Professor Willis for finding the arcs 
of circles, which, used in the construction of the 
teeth of wheels, will work truly on each other. 
It consists of a graduated card or piece of wood, 
by which the position of the centres and radii 
of the arcs of the teeth can easily he found. 
This instrument is of the form shown in the 
cut a, but of course on a small scale. It has 
the bottom edge bevelled off at an angle of 75°. 
The pdint where this would cut the right-hand 
edge is the zero of the scales. These scales are 
graduated to twentieths of an inch, to avoid 
fractional parts in the tables, and depart in 
each direction from the zero, the upper being 
that employed in finding the centres of the 
flanks of the teeth or parts within the pitch 
circle, and the lower for finding the centres of 
the faces of the teeth or parts without the pitch 
circle. Tables are given on the odontograph 
for finding the graduation on the scale corre- 
sponding to any given pitch and number of 
teeth. For intermediate pitches, not given in 
the table, or for wheels of greater size, the 
corresponding^numbers can be found by simple 
proportion. For wheels of only twelve teeth 
the flanks are straight, and form parts of radii 
of the pitch circle. 

Let A be the centre of a wheel, K L the 
pitch line- Set off Z L equal to the pitch, and 
bisect it in d. Praw radii A Z, A L. Place the 
odontograph with its bevelled edge on the 
radius AZ, and zero of the scale on the pitch 
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line. Then look out, in the table of centres 
for the flanks of teeth, the. number correspond- 
ing to the pitch, and required number of teeth, 
and mark off this point h from the scale of 
centres for the flanks of teeth. Then remove 
the odont^aph, and similarly place it on the 
radius A L, Find in the table of centres for 
the faces of the teeth the number corresponding 
to the pitch and number of teeth in the wheel, 
and mark it off at f, on the scale for centres of 
the faces of teeth. Then describe two arcs 
from h and/, with A d and/dl as radii ; these 



win form the side of a tooth. Then, from d 
let the pitch line be marked off into as many 
equal spaces as there are teeth in the wheel, 
and let these be divided proportionally to the 
widths of the teeth and spaces. Through A 
and /, with radii A A and A/, draw circles. 
Take A as a radius, and, placing one fbot of 
the compass on the ^visions of me pitch line, 
and the other in the circle drawn through A, 
describe a series of arcs forming the flanks of 
the teeth. Similarly with radius / d, and one 
leg of the compass on the circle drawn through 
f, describe the faces of the teeth. 

For an annular wheel the same rules apply, 
only that the part of the curve which is face in 
a spur wheel becomes the flank in an annular 
wheel, and vice versfi. For a rack, the piteh line 
is straight^ and A Z, A L are parallel and per- 
pendicular to it, at a distance equal to the pit<^. 

As these odontograph s may be purchased in 
a very convenient form, with tables for their 
use, and also with tables of the widths of teeth, 
and spaces and length of teeth within and 
without the pitch circle, it is not necessary to 
describe them in further detail here. (Fair- 
bairn’s Mills and Millwork.) 

Odontolite (Gr. a tooth, and \i6os, 

stons) or Bone Tarq.uolse. The name given 
to fossil hones or teeth, coloured by oxide of 
copper, which are found in certain tertiary de- 
posits, as in Bas Languedoc. 

Odontology (Gr. and \6jos'). The 
branch of anatomical science which treats of 
the teeth. [Dentes.] 

Odorln. One of the products of the re- 
distiUation of the volatile oil obtained by dis- 
tilling bone ; it has a very strong and diffhsible 
empyreumatie odour, and is regarded by TTn- 
verdorben as a peculiar salifiable base. 

Odoure of Flowers. The odours of 
flowers are turned to good account by the 
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perfumer, ■wliose choicest scents are in great 
measure derived from this sorace. Mr.Eimmel 
gives the folio-wing classification of them; — 


CIas9o« 

Type# 

Odours bdou^uff to 
ib« same Cuss 

Bose . . . ! 

Rose ... -I 

Geranium. 
S-weetbriar. 
Bbodium or Bose- 


1 

wood. 

Jasmine . . 

Jasmine . ■ 

( 

Lily of tbe Valley. 
Acacia. 

Orange-flower 

Orange-flower i 

Syringa. 

Orange leases. 


f 

Lily. 

Tuberose . . 

Tuberose . -I 

Jonquil. 

Narcissns. 

Violet , . . 

1 

Violet . . 1 

Hyaoiuth. 

Cassia. 

Orrisroot. 

Mignonette. 

Balsam of Peru. 
Balsam of Tolu. 



Balsamic . . 

1 Vauffla . . - 

Benzoin. 


Tonqnin bean. 
Heliotrope. 

Cassia. 



Spice . . . 

Oinnamon . • 

Hntmeg. 

Mace. 



Pimenta. 

Clove . . . 

Clove . . • 

Carnation. 

Clove Pink. 

Campbor . . 

Camptor . 

Bosemary. 

Patcbouly. 

, , , 

Sandal-wood 

‘ Vetivert. 

Cedar "Wood, 
r Bergamot. 

Oltrine . . 

Lemon . . .. 

Orange. 

Cedral. 

^ Limetta. 
r Spike Lavend^. 
Thyme. 

Serpolet. 

Laveufler . . 

Lavender , • 


1 

Marjorum. 

' Spearmint.' 

mxA, . . 

Bepperaaint .* 

Bue. 



, Sage. 



Baoiane. 

Caraway. 

Aniseed . . 

, Aniseed . . • 

DUl. 

Coriander. 

Fennel. 

Almond . - 

f Bitter Al- 

Laurel. 

[ monds . 

Peach kernels. 

Musk . . . 

Musk . . - 

Musk-seed. 

Musk-plant. 

Amber . . . 

Ambergris . . 

( 

Oak-moss. 

'- Apple. 

Fruit . . . 

Pear . . . -j 

Pine apple. 

Quince. j 


' Odyssens (Gr. ’OSva'a'e^s). The mythical 
chieftain of Ithaca, -whose exploits in the -war 
against Ihon are recounted in the I7md, sLnd 
whose return from Troy is related in the 
Odyssey, In the former, the interest attaching 
to this hero is subordinated to that of Achilleus 
(Achilles) ; hut from the moment of leaving the 
Trojan shore, he comes before us as a being 
possessed by one absorbing desire — ^the longing 
to see his home and his wife once more. This 
groundwork of the poem at once suggests a 
comparison -with the leading ideas in such 
myths as those of Heracles and Iol6, Perseus 
and Dana6, Paris and CEndn^, SigxLcdr and 
Bpnhyldr ; and the solar character thus s-ug- 
is supported hy the general current of 
narrative as well as hy minor details of 
inmdmtsand pemdiaritiesof expression. Like 
70fi 


ODYSSEY 

Achilleus, Odysseus is attended hy Ath^n^, the 
da\^ra“gocldess [Minerva], and like him he has 
a weapon which none hut himself can wield. 
TTifl journey from Troy to Ithaca exhibits al- 
ternations of gloom and sunshine, but the 
gloom is greatest as he approaches his own 
shores. Ath^n^ here, it is said, destroys his 
golden locks, and takes away all beauty from 
his countenance. He enters his house in the 
tattered garments of a beggar ; but when sur- 
rounded hy the suitors whom he is about to 
slay [Penelop^i], the ancient splendour re- 
turns, as his arrows, which, like those of 
Phcebus and Artemis, never miss their mark, 
bathe the hall in blood. Like Achilleus in his 
vengeance, Odysseus is not satisfied until all his 
foes are slain, and until he has -wreaked his 
• fury on the body of Melanthius, as Achilleus 
insulted that of Hector. The incidents in the 
closing scenes are in close parallel -with those 
of the final conflict in the Iliad ; and even the 
temporary dismay of Achilleus whenstri^gling 
i -vpith the streams of Scamander and Simoeis, 
reappears in the fear of Odysseus when for a 
I brief moment the suitors seem likely to get the 
upper hand. The poem closes -with a splendid 
picture of repose, and Odysseus finds PenelopS 
m her bridal chamber not less fair than when he 
had left her to go to Troy, as loU and (En6n6 
appear in all their radiant beauty in the last 
hours of Heracles and Paris. 

The character of Odysseus is, in short, pre- 
cisely the same ethically as that of Achil- 
leus, Meleagros, Paris, Bellerophon, and other 
heroes, and regarded in its gro-undwork, far 
from heing^ taken as the true portrait of au 
Achaian cmefbain, it is in strictness of speech 
scarcely human. The attempt to treat these 
portraits as genuine pictures of national cha- 
racter may go far to justify the repulsion 
which Mr. Dasent and other recent writers 
openly avow for all Greek mythology. This 
view of the character of Odysseus may be 
found in Colonel Mure’s History of Greek 
Literature : for the degree in which it fkils to 
explain the incidents and the language of the 
Odyssey^ see Cox, Th^es and Argos, p. 93 &e. 

The name Odysseus may be traced to the 
same root -wijbh ot'Oaa’ofjMi, to he angry ; but the 
tale by which his nurse Eurycleia is made to 
account for it throws a curious light on the 
process^ hy which these stories grew up. 
According to this version, he was so named 
hy his grandfather Autolyeus, to express the 
hatred generally felt by men and women for 
the crimes and robberies of that chieftain. 
But the name, like that of Ltoaqn, and Lykios 
(Lycius), Lykegenes, as epithets of Phcebus, 
interprets itself as a mere name of the sun ; 
and^ the wrath of Odysseus, like that of 
Achillep, is the gloomy time during which the 
sun is veiled by storm-douds, as the glory of 
Odysse-ua was dimmed when he first entered 
his own halL 

Odyssey. The Homeric poem which re- 
lates -the adventures of Odysseus on his re- 
turn from Troy. This poem exhibits a much 
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greater tmity of composition than the Iliad, 
■while it seems on the whole to be the work of 
a somewhat later age. But although there is 
throughout a unity of plan, the tale of the 
death of Achilleus, the longer lay of Demo- 
docus, the episode of the solar herds in Thri- 
nakia, •with other passages, point apparentiy 
to a time when these, and perhaps other 
portions of the poem, existed in the form of 
separate lays. (Qrote, Hist, of Greece, part i. ; 
Mure, Critical History of ^eeJc Literature i 
G-ladstone, Homer and Homeric Age ; Cos^ 
Tales of Thebes and Argos.) [Iliad ; Epic.] 

CBciunenlcal (Gr. oiKovfievucds, of the whole 
world). In the Greek language, aterm applied to 
ecclesiastical matters in the sense of universal. 
Several patriarchs of Constantinople assumed 
the title of oecumenical, apparently in opposi- 
tion to the pretensions of the bishop of Eome. 
CEcumenical councils are those to which pre- 
lates resorted ‘from every part of Christendom 
under the jurisdiction of the Eoman empire. 
[Council.] 

CGdema (Gr. oiSrifia). A. puESness or swell- 
ing of parts arising from water collecting in 
the cellular membranes. 

OESdlpus (Gr. OiSbrovs). In the Mythology 
of Thebes, a son of Laios, who slays his father, 
destroys the Sphinx, and marries his mother 
locastS (Jocasta). The solar character of this 
legend is rendered evident on an examination of 
its details. The name of locastS belongs to the 
same family with those of Iol6, lolaos, lamos, 
lobates, all expressing the violet colour. IGs 
father Laios, like Acrisios, Priam, and Aleos, 
dreads his own child, and exposes him on a 
mountain side. But, as Indra slays Bahan^ and 
the Night who bare him, so CEdipus must slay 
Laios at the beginning of his career, in which, 
like Heracles, Theseus, Perseus, and all other 
kindred heroes, he must slay a monster which 
oppresses the people of his land. This monster, 
the Sphinx, belongs to the same class •with 
PythQu, Typhon, Pafnir, and Polyphemus- As 
in the mythology of the north Pafnir is the 
dragon of winter who encircles the treasures of 
the earth •within his pitiless folds, so is the 
Sphinx the dark and lowering cloud, hanging 
over the earth during a time of drought, and 
heightening its agonies, until CEdipns, who 
alone knows her mysterious speech ^as the sun 
was said to understand the muttermgs of the 
thunder), hurls her from the hill on which she 
is seated, as the cloud, in Vedie language, 
smitten by Indra breaks into rain, and then 
vanishes away. As his reward, CEdipus is 
married to locast^; but locasti, instead of 
being the bride from whom he had been early 
parted, as Heracles was feomlold, and Odysseus 
from Penelop^, is in the Theban myth his 
mother : and thus a vein of more modem 
ethical belief was introduced into the legend. 
The morality of men could not recognise a 
form of speech in which the same person 
might, with the interchangeable characters of 
the Vedie gods, be represented as at once the 
son and the husband of another. Hence the 
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'Erinys of Laios is made to work an a-wfol 
vengeance. Iocast4 slays herself in her mar- 
riage chamber, and CEdipus tears out his eyes. 
The remainder of the tale is one of gloom and 
darkness, until in the last scene (in the eomjjany 
of Theseus, the solar hero of Attica), CEdipus 
goes forth to die amid the blaze of lightning in 
the sacred grove of the Eumenides. In his 
last hours, ms eyes had rested on Antigone, the 
fair and tender light which comes across the 
eastern heaven as the sun sinks in the west. 
(Max MiiUer, Comparative Mythology.) But 
throughout the several incidents of his career, 
he was only fulfilling his doom. Heracles and 
lol^ m^ust meet when the day is done; and 
hence arose the idea of that 'AvdyKt], or invin- 
cible necessity [Moiba], which in post-Honieric 
times came to be regarded as more powerful 
than Zeus himself. 

The myth refers the name CEdipus to the 
swelling (olBeu, to swell) of the feet caused 
by the light bandaging of his ankles when he 
was exposed on Cithseron. The story has much 
the same value -with that in which Eurycleia 
accounts for the name Odysseus. If the legend 
be right in referring it to oiietp at aU, the idea 
conveyed is that of the swelling of the S'un as 
it rises from a point of light to its full diameter 
above the horizon. Por a more complete analy- 
sis of the story, see Br6al, Ze Mythe d'CEdipe. 

<E11 de Soduf (Pr. hulVs eye). A small 
l^ht formed in a roof for the purpose of 
lighting an attic, or a story in it. The small 
openings in a dome are also called by this 
name, as the yeux de bceuf of the dome of 
St. Peter’s at Eome. 

CEnantbe (Gr. olvdv&itj). In Botany, a 
gen-us of UmbellifiTtB, some species of which 
are poisonous. (E. crocata, the Water Hem- 
lock, found in wet ditches in this country, 
is one of the most virulent. Its roots consist 
of a number of thick, whitish, parsnip-like 
■tubers, a resemblance * which has been the 
cause of fatal accidents, since •they act as 
an acrid narcotic poison. The plant is some- 
times called by country people five-fingered 
root, and has some reputation as a remedy in 
diseases of the skin. (E. Thellandria, (E. 
jistulosa, and (E, pimpindloides are other 
common British plants. Some of the species 
produce innocuous tubers, which are eaten as 
food. 

CEnantbic Etber. A peculiar compound, 
upon which the fragrancy and persistent odour 
of certain -wines depend. It remains in the 
form of an oily liquid when large quantities 
of wine are distilled. By mixing it with an 
alkali and decomposing the mixture by sul- 
phuric acid, a product is obtained which has 
been termed cmanfhic acid. A solid substance 
called oenanihic ether, ^ and used in Bavaria for 
flavouring inferior wines, was exhibited in the 
International Exhibition of 1862. 

CBnanthol. A product of the destructive 
distillation of castor oil. When purified, it is 
a clear liquid of a peculiar pungent smell and 
taste. 
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CENAOTHYLIO ACID OITSETS 

IBiia&ttiylic An acid of a peculiar , tli6 fruits of the earth, the latter to animals; 

aromatieodoor, obtained by the action of nitric but this can scarcely have been the case, for 
acid on castor oil or cenanthol; it also occurs both the burnt offering and the sin offering 
in the fousel oil of inai 2 e spirit. required animals to be sacrificed. Among the 

CBnometer (Gr. oTws, and fitrpop). A Greeks, Romans, and other nations, the same 
hydrometer adapted to the determination of practice prevailed of offering at their altars 
the strength of wines. wheat, flour, and bread. In a modern sense, the 

[Pabis.] term off&ring is applied to certain ecclesiastical 

CBnotSiera (Gr. A genus of dues p^able by custom, as the Easter offerings, 

OncgvdLC&By some showy species of which are &c. This latter custom has obtained from 
cultivated in gardens nnder the name of Evening the first period of Christianity, when those who 
Primrose. The roots of 0. UemiSf the common officiated at the altar had no other maintenance 
evening primrose, eaten after meals, are said or allowance than the free gifts or offerings 
to he, like olives, incentives to wine-drinking, (oblationes) of the people. 

Cfiaotblonlc A«ld (Gr. oTvos, and Be^or, Offertory. The first part of the Mass, in 
sulphur). An acid formed during the action which the priest prepares the elements for 
of sulphuric acid upon alcohol. Sertuemer consecration. In the office of the church of 
gave it the above name : it is the sulphovinic England commnnioii, it denotes the sentences 
acid of other chemists, which are recited by the officiating priest while 

Oerstedlte. A silico-titanite of Zirconia, the people are making their oblations or offer- 
found at Axendal in Norway, in brilliant ings. (Palmer, Orw. Liturgiece,') 
reddish-brown opaque or slightly translucent Office Fonnd. In English Law, an enqniry 
crystals, generally on crystals of Pyroxene, executed by some oflScers of the crown, when 
It is probably an altered Zircon. Named after certain events have occurred in consequence of 
the Swedish chemist Oersted. which the crown becomes entitled to take 

IBsopbagltls (Gr.). Inflammation of the possession of real or personal property. Such 
oesophagus. are the finding of treasure under certain 

OSsopbagetomy (Gr. oUotpdyos ; circumstances, the intestacy of a bastard, &c. 

1 cut). The operation of cutting into the The verdict of a coroner’s jury of felo de se is 
oesophagus, or gullet, for the purpose of an instance of office found, on which the crown 
removing some foreign substance. is entitled to take possession of the effects of 

OBsopbagu* (Gr. ol<ro<f>dyos, the guUet). the deceased. There are many cases, however, 
The tube by which food is conveyed fiom the both as to lands and chattels, in which the 
posterior part of the mouth, or fharynx^ to the crowu is entitled without office found, 
stomach. The gullet. Official (Lat. officium, duty). In the Canon 

IBstras (Gr. oTtrrpos, a gad-fly). The name Law, the deputy or lieutenant of a bishop, abbot, 
of a genus of Dipterous insects, some of which Ac., or an ecclesiastical judge appointed by 
lay their in the skin of quadrupeds, which them. The prindpal ofi&cial of the bishop is 
they pierce for that purpose ; others near the his chancellor, whose jurisdiction is coextensive 
nose, up which the larvae creep to the frontal with the diocese. An officialis foranms (styled 
sinuses. The flies of an allied genus ( Gastero- in English law commissary) is appointed to 
^hilvs) attach their eggs to the hairs in situa- part of a diocese when large. The court of the 
tions where they can be licked off and official is styled in the canon law his ojfldality. 
swallowed. As their vitality protects them Officinal (Lat. officina, a workshop). In 
from the^ action of the gastric juice, they are Pharmacy, such remedies as are i'rected by the 
hatched in the stomach, and the larvae attach JPharmaGopoeia to be kept in the apothec^es’ 
themselves to the inner membrane, forming '** 

what are. called bots in the horse. Offing. A Nautical term, denoting a part 

Offa Helmontll. A term applied by some of the sea at a considerable distance from the 
of the old chemists to carbonate of ammonia shore where there is deep water, 
throw down from its aqueous solution by the Ofibet. In ArehitecSire, the upper surface 
addition of alcohol ^ ^ left uncovered by the continuation of a wall 

Offeut. In Printing, that part of a printed above the place where the thickness diminishes, 
sheet which cuts off, and which when folded is thus forming a ledge. 

inserted in the middle of the other part, forming Ofikets. In Gardening, a name given to 
together a regular and orderly succession of all young radical bulbs when separated or taken 
the pages in the signature. off from the parent roots ; also short lateral 

Offerings (Lat. obfero, Ihn^g). Literally, shoots bearing clustering leaves at the extre- 
gifts presented at the altaj in token of acknow- mity. One of the chief methods of propagating 
ledgement of the divine goodness. Offerings plants is by means of offsets. rPBorA(S.TiOK 
constituted a large portion of tlie Jewish of Plants.] 

consisted chiefly of bread. Offsets. In Surveying, short distances from 
salt, fruits, wine, and oil, and had different the chain-line, usually measured with a rod, 
naspsaw^ng to the purposes for which they caUed an ofset sta£ the most convenient 
yem '^ployed. A distmetion has often been length for which is 6 feet 7-2 inches, being 
offfflnn^s and sacrifices [Sacri- equal to 10 links of the surreying chain, 
FicEj ; Ito nMier said to refer only to [SunvimNG.] 



ogooIte 

Ogcotte. A variety . of Bipidolitd, dEcom 
Bauris in Upper Austria. 

Ogree (Br. ogive, Ital. angivo). In ArcH- 
tectnre, the same as Cyma Ebcta. [MoirLDiKG-.] 

O^bams. A peculiar kind of shorthand 
•writing in use among the ancient Irish. It 
consisted of certain lines and marks "which 
derived their power from their situation and 
position, as they stood in relation to one 
horizontal principal line, over or tmder which 
they were placed, or through which they were 
drawn ; the characters or marks, according to 
their position, standing in the place of vowels, 
consonants, diphthongs, &c. 

Ogive or O^rival (Fr.). In Architecture, tha 
term used hy the French to express the arch 
struck from two centres. 

Ogre* (Fr. ; Span, ogro, Ital. orco). The 
well-known name of those imaginary monsters 
with which the nursery tales of England abound. 
They are usually represented, like the Cyclops 
Polyphemus, as cannibals, of malignant dis- 
positions, and as endowed with gigantic height 
and power. By some the term ogre is derived 
from Oegir, one of the giants in the Scandinavian 
mythology (Grimm’s Deutsche Mythologies p. 
146); while others have thought that it has 
been borrowed from the Ogurs, or Onogurs, a 
savage Asiatic horde, which overran part of 
Europe about the middle of the fifth century. 
The Italian form of the word seems to point 
to the Latin orcus as its origin. 

Ogrycian Deluge. The name given to the 
fiood of Deucalion, supposed to have taken 
place during the reign of Ogyges in Attica. 
[Dbluoe.] 

Oldlaan (Gr. to swell). The vine- 

mildew, a pest to which grapes, both in vine- 
yards and hothouses, have of late years been 
subject, has been traced to the attacks of a 
kind of fungus which has been referred to 
this genus, 0. TucheH. This plant is one 
of the uaked-spored moulds. Mr, Berkeley, 
however, thinks that the Oidium is an early 
stage of some Erysiyhe. Sulphur is the only 
remedy which has, as yet, been discovered. 

OU of Bricks. A term applied by the old 
chemists to the empyreumatic oil obtained by 
subjecting a brick soaked in oil to the process 
of distillation at a high temperature. This 
oil is used by lapidaries as a vehicle for the 
emery hy which stones and gems are sawn or 
cut. 

<M1 Cake. The residuum of various seeds 
after expressing the oil, especially of linseed 
and rape ; it is used for cattle-fee^g and as 
manure. 

on Cups or Bubrieators. Cups fitted 
to the bearing or fictional surfaces of an 
engine, for the purpose of lubricating them, 
and thus of diminishing the friction. 

Oil Gas. The infiammahle gases and 
vapours (chiefly hydrocarbons) obtained by 
passing fixed oils throngh red-hot tubes, and 
which may be used as coal gas^ for the^ pur- 
poses of illumination. They yield a brilliant 
light, but too expensive to be generally adopted. 
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I The apparatus for the production of oil gas is 
described in the Quarterly J’oumal of Science, 
voL viii. A gallon of common whale oil jdelds 
from 90 to 100 cubical feet of gas ; and an 
Argand burner, giving the light of six or 
seven wax candles, consumes firom 1^ to 2 
cubical feet per hour ; whereas, to produce the 
same light, from 5 to 6 cubic feet of coal gas 
are required. 

OU Painting-. Painting in which the 
medium for using the colours consists partly of 
oil. Mere decorative work was often executed 
•with oil colour, in the early middle ages ; but 
Hubert and John van Eyck, early in the 
fifteenth century, were the first to substitute 
oil or varnish painting for tempera, in the 
execution of pictures. Oil painting has the 
advantages, above all other modes, of afford- 
ing great deKcacy of execution, a union and 
insensible blending of the colours, and above all 
that of imparting great force to its effects. The 
principal oils used are those extracted from the 
poppy, nut, and linseed. With the latter driers 
are mtrodxiced. A small quantity of oil only 
is necessary, the colours being tempered with 
turpentine, and "with mastic or copal varnish. 
In repairing old oil pictures no oil should be 
•used, as it darkens after a little time. The 
dry colours should be mixed "with pure mastic 
varnish, and tempered in their application 
•with turpentine. [Painting.] 

OU Seed. A name applied to the seeds of 
the Eam-til, Gtuigoiia oleijera. 

Oil of Vitriol. [SuLPHunio Aero.] 

Oils (Ger, 61, Lat. oleum, Gr. txmov). 
The term oil is applied to several dissimilar 
and distinct organic products, such as fixed 
oils, volatile oils, and mineral oils. The fixed 
or fat oils are either of vegetable or animal 
origin j they are compounds of carbon, hydro- 
gen, and oxygen, the relative proportions vary- 
ing but little in the several species. The fol- 
lowing analyses of olive and spermaceti oil 
may be assumed as types of the rest:— 


Carbon . 

Olive 
Oil 
. 77-2 

Spermaceti 

Oil 

78-0 

Hydrogen . 

. 13-3 

11*8 

Oxygen 

. . 9-5 

10*2 

100-0 

100*0 


Themed abound in the fruit and seed of 

certain plants; they axe lighter than water, 
unctuous, and insipid, or nearly so. Some of 
these require a low temperature for their con- 
gelation, such as linseed oil ; others, such as 
olive oil, concrete at a temperature higher than 
the freezing point of water; some are solid at 
common temperatures, such as cocoa-nut oil. 
Some of these oils when exposed to air absorb 
oxygen, and gradually harden, forming a kind 
of varnish; these are called drying oils, and are 
the vehicle of paints. Linseed oil is one of this 
kind. Others become rancid, as almond oil. AH 
these oils, like the different kinds of fat, consist 
of two proximate principles, called stearin and 
{olHn: the former is the fatty portion, which 
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ftest concretes on cooling the oil, and from | -with -which the former has been mamifactnred. 
which the olein, or oily portion, may be sepa- There is a considerable portion of light naph- 
rated by pressure. These oils cannot be Tola- tha left in this oil, which renders it capable 
tilised without decomposition. At a red heat of forming explosive mixtures in the lamps 
they are resolved into volatile and gaseous pro- wherein it is burnt. Both these American 
ducts, among which hydrocarbons of various oils require to be still further freed from vola- 
kinds predominate ; hence the use of these tile naphtha. The:^ would then form valuable 
oils, when volatilised and burnt by the aid illuminating materials. From an economical 
of a wick, as sources of artificial light. The point of view, the rock oil and the parafiin oil 
action of the alkalies on the fat oils is highly approach gas much more closely than any other 
important in the manufacture of soap. illuminating agent hitherto invented ; while the 

The wlatile oils are generally obtained by enormous quantities in which these oUs are now 
the vegetables which afford ^em being ^ duced cannot fail to make them stiU 
with water. They fluctuate in density a little on lower m price. They may consequently he re- 
either side of water : they are sparingly soluble garded as very formidable rivals of gaslight, 
in water, forming the perfumed or medicated OlUets, Oylets. In Me^seval Architec- 
waters, such as rose and peppermint water, but ture, the term oillets is applied to the small 
are mostly soluble in alcohol, forming essences, opemng , or loopholes (sometimes circular), 
A few, such as oil of turpentine, of lemon through which in medieeval fortifications mis- 
peel, of capivi balsam, &c., are hy^ocarhons, sdes were discharged against the enemy, 
i. e. they consist of carbon and hydrogen only ; Oisanlte. A name for Anatase (oxide of ti- 
■the greater number, however, contain oxygen taninm), from its chief locality, Bonrg d*Oisans 
as one of their ultimate elements. They are in Dauphiny. 

chiefly used in medicine and in perfumery, Olcenite. A hydrated hisilicate ofi lime, 
and a few of them are extensively employed in composed of 28 per cent, of hme, silica 62, and 
the arts as vehicles for colours, and in the water 18. It generally occurs in delicately 
manufacture of varnishes ; this is especially the fibrous and sometimes in radiating masses, of 
case -vinth oil of turpentine. a snow-white colour, -with a tinge of yellow or 

The term minerm oils is applied to a number blue. It is very tough. It is found in Disco 
of oily bodies derived from lignite and hitu- Island ; Tupaursak in North Greenland, in 
minous bodies either by natural or artificial amygdaloid ; also in Faroe, Iceland. Named 
distillation. These oils are used partly for after Professor Oken. 

lubrication, hut chiefly for illumination. One Olacacece (Olax, one of the genera). A 
of the most important of the materials manu- natural order of hypo^mous Exogens helong- 
facfcured from tihese sources is paraffin oil, the ing to the Berheral alliance, and ^stinguished 
production of which from Boghead cannel coal by its valvate repnlar symmetrical flowers, its 
has been carried out on an immense scale by aadle placentse, its stamens alternating with 
Mr. Young, of Bathgate, near Edinhui^h. the petals, and its pendulous ovules. It con- 
But this artificial mineral oil has recently sists for the most part of tropical shrubs, 
encountered a formidable rival in native coal oil, Olanin (Lat. oleum, oil). One of the ingre- 
or roc^ oil, which has been distilled by nature dients of the fetid empyreumatic oil obtained 
herself, and consequently does not require by distilling bone and some other animal 
those preli'minaiy processes which oil produced matters. 

from bituminous coal has to undergo. These Old Red Sandstone. The name formerly 
discoveries have been made principally in the given by English geologists to a group of 
IJnited States of America, and more especially sandstones, often of a red colour, and lying 
in Canada. In the latter eoimfciy alone no less beneath the carboniferous limestones in some 
than twenty million gallons of this oil have parts of Blereforclshire and South Wales. The 
been obtained from wells, several of which are name was adopted in contradistinction to that 
spouting wells. From these the oil rises, pro- of New Red Saiidstone, from which the Old 
hablyfromthe pressure of gas, to a considerable Red is separated by the carboniferous series, 
height above the surface of the ground, so as The old red sandstone in its typical character 
not to require pumping. The twenty millions exists not only in the places named, hut in 
of gallons, which represent the annual produc- Scotland and in Russia ; in other countries it 
tion of the Canadian wells, may, upon a mode- is so different in mineral character that the 
rate calculation, he said to fumislL, in refined name is qnite inapplicable. The rocks, what- 
oil alone, illuminating material equal to one ever they may he, of this date are now more 
hnndced and eighty millions of pounds of sperm generally called Devonian [which see], 
qa^es.^ The typical old red consists of (1) yellow and 

The importance ^of such a vast amount of red sandstones and impure limestones, some- 
illuminating material so cheaply obtained can times magnesian, together called the Old Bed 
scarcely be overrated in connection with the Conglomerate', (2) a sandstone or grit occasion- 
questlon of the production of artificial light, ally used for flagstone; (3) variegated sand- 
m to the present time, the refined oil from stones and bituminous schists overlying a 
■Ws erude petroleum has been prevented from coarse grit and conglomerate, 
oolite into effe(^Te competition with the Old Testament. The name given to the 
owing to the carelessness BCebww Sesriptures. The period of their being 
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collected is unknomi. Some of them were in 
existence before the Babylonish captivity (600 
years b.c.); others were collected at a later 
period; and the collection as it at present 
stands was completed in the second century 
before Christ. The Jews divided the Old 
Testament into the Law, the Prophets, and 
other writings known by the name Ha^o- 
grapha, of which the Psalms were at the head. 
The contents of the Old Testament may be 
conveniently divided into the Historical Books, 
of which there are seventeen ; the Poetical, of 
which there are five ; and the Prophetical, of 
which there are sixteen, distinguished into 
the books of four greater and twelve minor 
prophets. The Historical Books include the 
Pentateuch, the Books of Joshua, Judges, Enth, 
two Books of Samuel, two Books of Kings, 
two Books of Chronicles, the Books of Ezra, 
Nehemiah, and Esther. The Poetical Books 
include the Book of Job, the Psalms, the Pro- 
verbs, Ecclesiastes, and the Song of Solomon ; 
and the Prophetical comprise (of the greater) 
Isaiah, Jeremiah, Ezekiel, and Daniel, and (of 
the minor) Hosea, Joel, Amos, Obadiah, JonaK 
Micah, Nahum, Hahakkuk, Zephaniah, Haggai, 
Zeehariah, and Malachi. [Apocrtpha ; Bible ; 
Biblical Histobt; Tbstasoint; Prophets; 
Psalms; &e.] 

Oldfieldia (after Mr. B. A. Oldfield). A 
species of this genus of Wu^horhiOGeeBt called 
0.^ africana, has been ascertained to furnish 
the African Oak or African Teak, a hard wood 
said to be one-third stronger than English 
oak or Malabar teak, but so ponderous that it 
cannot be used alone for such purposes as ship- 
building. The heartwood is very durable m 
places where there is a free current of air, but 
in confined situations it is apt to decay. 

Olea (Lat.). A genus oi trees belonging to 
the OleacecB and the Linnsean Diandria Mono- 
gynia. The Olca mro^tsa, or Common Oliv^ 
has an upright stem, with numerous branches, 
grows to the height of twenty or thirty feet, 
and differs from most trees in yielding a 
fixed oil from the pericarp instead of from 
the seed. 

The Olive-tree has in all ages been held in 
peculiar estimation; and some authors have 
styled it a mim upm earth. It was sacred to 
Athena. [Mikbrva.] Olive wreathswere used by 
the Greeks and Bomans to crown the brows of 
victors ; and it is still universally regarded as 
emblematic of peace. The olive flourishes only 
in warm and comparatively dry parte of Ihe 
world, as in the South of Prance, in Spain, 
in Italy, Syria, and the north of Africa ; and 
though it has been grown in the open air in 
this country, its fruit dees not ripen. The 
fruit is a smooth oval plum, about three- 
quarters of an inch in leng^ and half an 
inch in diameter, of a deep violet colour when 
ripe, whitish and fleshy within, bitter and 
nauseous, but replete -mth a bland oil. Olives 
intended for preservation are gathered before 
they are ripe. In pickling, the object is to 
remove and to preserve them green, by im- 
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pregnating them with a brine of aromatlsed 
sea salt ; and for this purpose various methods 
are employed. 

It is chiefly, however, for the sake of its oil 
that the olive-tree is cultivated. Olive oil is 
pale yeEow; its density is ‘910. "When fresh, 
and of fine quality, it is almost tasteless, having 
only a very slight and agreeable nutty flavour. 
It is less apt than most other fixed oils to 
become viscid by exposure, and hence is pre- 
ferred for greasing clock and watch work. It 
is largely used as an article of food. It is the 
principal article of export from the kingdom of 
Naples. The quantity of olive oil imported 
into England in 1863 was 19,866 tons, of the 
computed walue of 1,138,3362. In 1864 the 
quantity was somewhat less. There was for- 
merly a duty of eight guineas a ton on olive 
oil, but it is now admitted free. 

Oleacese (Olea, one of the genera). The 
natural order of plants which contains the 
Olive-tree and the Ash. It belongs to the 
Solanal alliance, and consists of trees or shrubs 
[inhabiting the temperate parte of the world, 
and distinguished from others hy their flowers 
being monopetalous and dian&oas, with a 
valvate aestivation. 

Oleander. [Nbbiitm.] 

Olecranon (Gr. ii)\4Kpapoy). The head of 
the ulna. The process of the ulna which forms 
the elbow. 

Olefiant Gas. WtTvylme. This variety of 
carburetted^ hydrogen may be obtained hy 
heating a mixture of two measures of sulphuric 
add and one of alcohol. It is of somewhat less 
specific gravity than atmospheric air, 100 cubic 
inches weighing 30*6 grains. It hums with a 
bright white flame, and produces during com- 
bustion such proportions of carbonic acid and 
water as show that one volume of the gas is 
constituted of two atoms or volumes of hydro- 
gen and two atoms of carbon ; in two volumes, 
therefore, it contains four atoms of carbon and 
four of hydrogen, its formula being C4 H4. 

When two volumes of chlorine are mixed 
with one of olefiant gas, and inflamed, hydro- 
chloric acid is formed, and the carbon of the 
gas makes its appearance in the form of dense 
black soot. If the mixture, instead of being 
kindled, be left standing over water, it soon 
condenses into a liquid looking like oil (hence 
the term olefiant gas\ which is dichlonde of 
ethylene. It has an aromatic odour, not 
unlike that of oil of caraways. 

Oleic Acid. (CaeHg^O^.) This acid is 
obtained by saponifying almond oil with potash, 
and decomposing the soap by hydrochloric acid, 
which separates a mixture of oleic acid and 
margaric acid ; this, by digestion with oxide of 
lead, is converted into oleate and margarate of 
lead, and by digesting these in ether, an acid 
oleate of lead is dissolved. The ethereal solution 
is mixed with its bulk of water and decom- 
posed by hydrochloric acid, which throws down 
chloride of lead, and leaves the oleic acid in 
solution, from which it is obtained hy evapora- 
tion. The crude oleic acid, produced by pres- 
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siure in the manufacture of stearine candles, OUroolase (Gr. o\iyoSf little, and ic\de/, 
mayhe similarly purified, 'o cham). A soda-Eelspar. It is a silicate of 

Oleic add is colourless, concretes at about soda and alumina, composed of 62*3 per cent. 
50®, and reddens litmus ; it is insoluble in of silica, alumina 23*5, and soda 14*2. It is 
water, but abundantly soluble in alcohol. The white, with a tinge of grey, green, yellow, or 
neutral oleates have little tendency to crystal- red, and is^ more or less translucent. The 
lise. The- soluble alkaline oleates are soft crystals, which often occur in twins, resemhle 
fusible compounds, more soluble in alcohol than those of Alhite. It is found in Teneriffe in 
in water, and are decomposed hy excess of taachyte ; and in granite at Kimito, near Stock- 
water, into free alkali, and acid compounds. holm ; also at Arendal in Norway, Arri^ge in 
Olein (Lat. oleum, oil). (C 114 .H 104 O 12 .) Prance, Haddam in Connecticut, Siberia, &e. 
Oleate of glycerine. Olein is the pxinci;^ OUffon Bpar. A variety of Sparry Iron- 
ingredient in the fat oils which remain fluid ore, containing twenty-five per cent, of prot- 
at common temperatures. It is procured hy oxide of manganese ; found at Ehrenfrieders- 
separating the palmitin and stearin from a fat dorf, in Saxony. 

oil, by c^d and pressure, dissolving the liquid Oliva (Lat. an olive). A genus of Pectini- 
portion in ether, evaporating, and digesting the branchiate G-astropods, dismembered from the 
residue in cold alcohol, which dissolves the Volutes of Linnseus, and so called on account 


olein, and leaves palmitin and stearm un- 
dissolved. Olein is colourless, inodorous, and 
tasteless ; its specific gravity is about 0*9. It 
is insoluble in water, hut abundantly solnble 
in alcohol and in ether. It remains fluid 
at 32®. 

Oleoplioapborlo Aeid. A fatty acid con- 
taining phosphorus, and forming one of the 
proximate components of the yolk of eggs and 
of the hrain. In combination with soda it 
occurs in other parts of the body, its quanrily 
increasing with the age of the animal. Pishes 
with tender white flesh (whiting, sole, plaice, 
&c.) contain less of it than is found in those 
of a firmer muscle (salmon, trout, herring, 
mackerel, &c.). [OEnsmuic Acin.] 

OleoMumbaorans (Lat. oleum, and sac- 
charon^s^^paO. In Pharmacy, powdered sugar 
mixed qc imbu^ with certain essential ous ; 
cafied aW MoBosaochartm. 

Olersioeoiui. In Botany and Horticulture 
a term applied to plants having esculent pro- 
perties ; i.e. to such as are fit for kitchen use, or 
having the nature of a potherb. 

Oleron, Zkaws of. [MauiTiME Law.] 

OWAotory XTerves. The nerves of smeU. 
The first pair of nerves. They arise from the 
part of the hrain called the corpora striaia, 
and, perforating the ethmoid bone are distri- 
buted over the mucous membrane of the nose. 

OliPamun. A gum resin, imported from 
the Levant, in yellowish white and nearly 
opaque drops or tears ; it has a bitterish flavour, 
and has been used in medicine. When burnt, 
it exhales rather an amreeahle odour, and is 
sometimes called, frar^kmcense. Indian Oli- 
hanum is the produce of JBosweltia thurifera, 
and African Ohbanum of S. papyrifera. 

OUgrarcliy (Gr. i\iyapxia). A state in 
which the sovereign power is lodged in the 
hands of a small exclusive class. It (Bfiers from 
aristocracy, in that the latter term appears to 
desi|nat 6 a government in which the whole of a 
particular class or interest, e.g. the noble, the 
wealthy, &c., share directly or indirectly in the 
management of public affairs ; while, in an oli- 
it is apart?^ or section formed out of one 
elassea wMch enjoys the advantages of 


of the long, elliptical shape of the shell. The 
aperture is narrow, long, and notched opposite 
to the spice, which is short ; the folds of the 
columella are numerous, and resemhle strim. 
The animal has a large foot, the anterior por- 
tion of which is marked off by an incision on 
each side. The horns or tentacula are slender, 
and the eyes are on the middle of their outer 
side. The proboscis and the breathing tube 
are tolerably long; there is no opeiculnm. 
The species of Oliva rival the cowries in beauty. 

Olive. [OnBA.] 

OUve Cooper<^re or OUvenlte. A 

hydrated arseniate of copper of an olive-green 
colour, the finest specimens of which have been 
found in Cornwall. 

Olivine. The name applied to varieties 
of Chrysolite of inferior colour and clearness. 
It occurs in yellowish-green or olive-coloured 
masses and grains embedded in basalt and 
lava, as in the basalt of the Giant’s Causeway 
in Leland, the trap rock of Arthur’s Seat near 
Edinburgh, the lavas of TTnkel on the Rhine, 
and in those of the Sandwich Islands. It is 
also sometimes found associated with meteoric 
iron. Olivine is an anhydrous silicate of mag- 
nesia and protoxide of iron, and is veiy difficidt 
of fusion. 

Olla Vodrlda (Bgcxi. putrid mixture). The 
name given to a favourite dish of all classes in 
Spain; consisting of a mixture of all kinds of 
meat cut into small pieces, and stewed with 
various vegetables. The epithet podrida is 
applied to this dish, in consequence of the 
poorer classes being obliged to serve it up 
so o^n that the odour arising from long 
keeping is far £l^om agreeable. The phrase 
dla podrida is often used metaphorically in 
England fox any incongruous melange. 

Olympiad (Gr. iKoprais). In Chronology, 
a Grecian epoch of four years, being the in- 
terval between the celebration of the Olympic 

Before the introduction of the Metonic cycle, 
the Olympic year began sometimes with the 
full moon which followed, sometimes with that 
winch preceded, the summer solstice. Sub- 
sequent to the introduction of that cycle, the 
year always commenced with the eleventh day 
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of the ttioon which followed the solstice, and it 
is usually regarded as heginning on the first 
^ay of July. It is necessary to observe, in the 
comparison of dates, that as the Olympiads 
begin about July 1, the first six months of a 
year of our era correspond to one Olympic 
year, and the second to another. The first 
year of the first Olympiad began 776 years 
and six months before our era; hence, in 
order to reduce the date by Olympiads to our 
era, the rule is this : Multiply the number of 
the past Olympiad by four, and add the odd 
years; subtract the sum from 777, if before 
Christ, or subtract 776 from the sum, if after 
Christ : the remainder will be the year before 
Christ or after Christ, if the event happened 
in the first six months of the Olympic year, 
i.e. between July and January; but if the 
event ^ppened in the last- six months of the 
Olympic year, or between January and July, 
the remainder in either case must be dimi- 
nished by one. For example : the foundation 
of Eome (according to varro) was laid in 
the third year of the 6th Olympiad, and 10th 
month of that year ; required the date ? Here 
6 complete periods are elapsed; therefore, 
6 X 4 + 3 *= 23 ; and 777 — 23 = 764, which being 
diminished by 1 gives 753 b.c. for the date. 
The month corresponds to April. 

The method of computing time by Olympiads 
did not come into use till after the death 
of Alexander; it first appears in the Parian 
Chronicle, which was engraved about sixty 
years after that event. The first historian who 
used it was Timseus Siculus, who wrote a few 
years later. About 200 years b.c, Eratosthenes 
of Alexandria digested a chronological table of 
the Olympiads. 

Olympic Games. The greatest of the 
national festivals of Greece, celebrated once 
every four years at Olympia, or Pisa, in Elis, 
in honour of the Olympian Zeus (Jupiter). 

These games were said to have been insti- 
tuted about 1364 years before the OhrilStian 
era: and, having fallen into disuse, to have 
been revived by Iphitus, king of Elis, 844 years 
B.c. About a hundred years later, it is said, 
the practice was introduced of designating the 
Olympic period by the name of the victor. 
The :^st who received the honour was Coroe- 
bus, and the commencement of the Olympiad of 
Coroebus forms the principal era of Grecian | 
chronology. The games in which he was said 
to be the victor were celebrated about the time 
of the summer solstice, 776 years before the 
era of the Incarnation, in the S938th of the 
Julian period, and 23 years, according to the 
reckoning of Varro, before the foundation of 
Eome. But the historical value of this first 
recorded Olympiad is veoey small. The in- 
scription refers to a time nearly three centuries 
earlier than the, rise of contemporaiy history ; 
and we have no means of veri^ng the indis- 
pensable fact that it was made at or about the 
time of the events which it commemorates. 
(Grote’s S&story of Greece^ parti, ch, xix.) 

Like the other public festivals, the Olympian 
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games might he attended by all who bore the 
Hellenic name ; and such was their celebrity, 
that spectators crowded to witness them, not 
only from all parts of ‘continuous Greece* 
ifEWhs cwex^s), hut from every Greek colony 
in Europe, Asia, and Africa (*EAA.&s a-iropadiicf)). 
In these games, none were allowed to contend 
but those who could prove that they were 
freemen of genuine HeUenie origin, and un- 
stained by crime or immorality. The super- 
intendence belonged sometimes to the Pisans, 
but for the most part to the Eleans, by whom 
the Pisans were subdued. On one occasion, 
in the one hundred and fourth Olympiad, 
the management was forcibly seized on by 
the Arcadians. The contests at these games 
consisted in athletic exercises, and also in 
those of music and poetry. The orators were 
crowned with garlands of wild olive. The 
place where these renowned games were cele- 
brated is a plain, now called Anti-Lalla, op- 
posite the little town of Lalla. See a recent 
careful description of it in Sir Thomas Wyse’s 
account of his tours in the Peloponnesus. 
The games commenced a little after the sum- 
mer solstice, on the 14th of the Attic month 
Hecatomhseon. 

Omaiuter Wood. The name of a kind 
of Calamander wood obtained from JWoapyros 
Ebenaster. It comes from Ceylon. 

Ombrla (Gr. rain). A name for- 

merly applied to certain fossil Echini, under 
the supposition of their having fallen from the 
clouds. 

Ombrometer (Gr. rain ; fiirpov, 

measure). A name sometimes given to the 
Eain-gauge. 

Omens (Lat. omina). Casual indications, 
from which men believe themselves enabled to 
conjecture or foretellfuture events. The essential 
characteristiG of all omens is their happening 
by accident ; and it is this which distinguishes 
them from all other modes of divination. This 
branch of superstition seems nearly as andent 
as the world itself; and in none do we find 
sudb. remarkable indications of sameness of 
origin. ’ Many external circumstances appear 
to be received in almost all countries as 
ominous. The omens in which the Thugs, 
or secret murderers of India, trust with pecu- 
liar devotion, are almost the same which an 
ancient Eoman would have observed with equal 
attention, eqoecially the appearance of animals 
on the right or left hand. In classical antiquity, 
however, omens appear to have multiplied, and 
to have been the subjects of more curious 
superstition in later than in earlier ages. There 
are numberless omens in Homer ; but they are 
generally of the simplest description : thunder 
and lightning; the appearance of some sacred 
birds, especially, as some crides have observed, 
those which have the highest flight, and might 
be supposed to have arrived immediately from 
the throne of Jove himself. Omens, among 
the Greeks (and, we may add, among almost 
all nations in periods of ignorance, and among 
the vulgar of the present day), may be di? 
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vid«d into tha?ee classes those dexired from 
natural occurrences, relating to inanimate ob- 
jects, lightning, earthq_uakes, phosphoric ap- 
pearances, &c. ; those derived from animals, 
especially birds, the region of their appearance, 
their voices, &c. ; and those which the indi- 
vidual drew from sudden sensations of his own. 
Sneezing, in most times and countries, has been 
a peculiarly ominous occurrence. The Homans, 
as is well known, carried the science of omens 
to a very profound depth; the flight of birds 
was the main element in augury ; the omens 
afforded by the entrails of sacrificed animals, in 
the learning of extis^iomm,. In Greek divina- 
tion, the right hand denoted good luck, and 
the left the contrary. Among the Romans this 
rule was reversed, although their writers in 
later times often adopt the Greek mode of 
expression. This difference of practice arose 
from the position of the augurs at the time of 
taking the omens. In both systems the good 
omens came from the east ; but the Greek augurs 
faced the north, and hence had the east on 
the right hand, whilst the Romans faced the 
south, thus having the east on the left hand. 
[Auguks.] 

Omentam (Lat.). This membrane is formed 
of a duplicature of the peritoneum, and en- 
closes more or less fat. It is attached to the 
stomach, and lies on the anterior surface of the 
intestines. 

Ommiad Callpbs. [Mohamioi>anism.] 

Omnituu (Lat. of all). In rinance, a term 
used in the Stock Exchange, to denote the va- 
rious kinds of stock created when a loan is nego- 
tiated, Up to the year 1799, it was the general 
practice of the government, when it borrowed 
money, to provide for the gradual extinetaon of 
part of the debt, by the creation of consols for the 
greater part, by that of a stock bearing a high 
rate of interest, which might at a subsequent 
period be lowered, and by the grant of long or 
short annuities, the effect of this rule being to 
lay a larger share of the burden on the immediate 
borrowers. During the course of the transaction, 
speculations were made in the purchase and 
sale of these stocks jointly, which were called 
omnium, because the premium or discount was 
calculated upon the whole together. The excuse 
for abandoning the custom of creating omnium, 
severely censured at the time, was found in 
the enormous loans negotiated, and the com- 
parative ease of creating a single stock. 

. OxnxilTora. (Lat. omnivorus, all~devouring). 
The name given by Temminek to an order of 
birds, including those Insessorial species which 
feed on both animal and vegetable substances : 
as the starling. 

Omoliyoideus (Gr. S/aov, the should ^ ; and 
sc. dffrovu, a bone, shaped like the 
letter T). A muscle which pulls the os hy- 
oides obliquely downwards: it is sometimes 
called the ooracohyoideus: it arises from the 
superior costa of the scapula, and is inserted 
into the base of the os hyoides. 

03X^lua<Ht>luan (Gr. bfi<pa\6sy a navel, and 
?i60osy 4 This genus of Connaracea is 


stated, on the authority of Sir R. Schomhurgk, 
to yidd the ornamental wood called Zebra 
wood, the species from which it is obtained 
bei^ D. Lambertii, one of the trees of the 
Guiana forests. 

Ompbalodluxtt (Or. ofji.^a\6s). In Botany, 
the centre of the hilura of a seed, through 
which the nourishing vessels pass from the 
placenta into the seminal integuments. 

Ompbalotomy (Gr. bfupaKrjro/jLta). The 
division of the navel string. 

Ompliaztte. A foliated leek-green variety 
of Pyroxene, found accompanied by Garnet, 
with which it forms the rock called Ecklogite, 
at the Sau Alp in Carinthia. 

Onagrraceee (Onagra, an. old name for the 
genus (Enothera). An extensive natural order 
of polypetalous Exogenous plants belonging to 
the Myrtal alliance, very common in gardens, 
where they are much, valued for the beauty of 
their flowers. They are known by all the parts 
of their flowers being arranged in fours. The 
genera Fuchsia, (Maothera, and are 

common illustrations of the order. 

Oneirocritics (Gr. 3veipoKptTiK6s, from Svei- 
por, dream, and Kpiuco, I judge). The science of 
interpreting dreams : treated of by Artemido- 
rus, Macrobius, and other classical writers ; by 
Thomas Aquinas, and others of the schoolmen ; 
and, among many other moderns, by Cardanus, 
and Maio, a Neapolitan philosopher. According 
to all these writers, the secret of onelroeritieal 
science consists in the relation su]^posed to 
exist between the dream and the thing signi- 
fied; but, far from keeping to the relations 
of agreement and similitude, they frequently 
have recourse to others of dissimilitude and 
contrariety. 

Onelrodsmia (Gr. Svetpos, and pain). 
Disturbed dreams, induding the nightmare and 
somnambulism. 

Onlcolo or irioolo. A variety of Onyx, 
used for making cameos. 

Onion (Fr. oignon). Tbe Allium Cepa of 
botanists, one of the most useful and extensively 
employed of the esculent alliaceous or garlic- 
flavoured plants. What i 8 called W elsh Onion, 
a perennial bulbless kind sometimes seen in 
gardens, is Allium fistulosum, 

Onlscidae. The name of a family of Iso- 
podous Crustaceans, of which the wood-louse 
{Oniscus) is the type. 

Onkosln. A kind of day of an apple-green 
or brownish colour, which occurs in roundish 
pieces at Posseggen. in Salzburg. 

Onobryobls (Gr. tvos, an ass; fipirx<a, to 
gnaw). [Sainfoin-.] 

Onofirite. A native selenio-sulphide of 
mercury, found with other ores of mercury 
near San Onofre in Mexico. 

Onomastioon (Gr. from ^popa, a name). 
A work containing words or names, with their 
explanation, arranged in alphabetical or other 
order; a dictionary, commonplace book, &c. 
The best known work under this title iS" the 
Onom. of Julius Pollux, in ten books, a valuable 
repertory of andent philological learning. 
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- pnomatopoeia (Gbr. hvop.aToiroiv)ffis)» lite- 
rally, the making or manufacture of names ; a 
•word expressing hy its sound the thing repre- 
sented. In most languages the cries of animals 
are thus expressed; and the line of Aristophanes, 

‘O 5 ^KiQios SicFirepTrp6^arov 07} \4yo»v iSoSt^ci, 

shows that the moderii Greeks haye not cor- 
rectly retained the soimd of the eta (whieh 
they pronounce like our e\ as the sound 
imitated from nature would not he thus repre- 
sented. Ennius imitated the sound of a trum- 
pet hy the word iaratantara ; and, to represent i 
the croaking of frogs, Aristophanes used 0peK- 
€K€K€^ Kott^ Kod^. (JEVogs i. 209.) Greek anf 
German are peculiarly rich in words of thii 
description. M. Charles Nodier has puhhshec 
a dictionary of those in Erench. Eor the ono 
matopoetie theory, as affecting the formatio 
of articulate speech, see Language. 

Ononlne. A sweet crystalline principl 
contained in the root of the Ononis sjpinosa. 

Onopordon. A genus of Thistles, repre- 
sented in this country hy 0. AcwntUwm^ th( 
Cotton Thistle, a rather common, wayside weed 
which is one of the plants regarded as the 
Thistle of Scotland. It is a stately plants -with 
broad, spiny-edged leaves, white with cottony 
hairs, and large prickly flower-heads of a duU 
purple colour. 

Ontologry (Gr. rit Sv, being, and \6yos). 
The science of being in itself, or its ultimate 
grounds and conditions. [Metaphysics.] 

Onus Probandl (Lat. the burden of prov- 
ing). In Law, the oV’-ntion of adducing 
e-vidence. The onm pr^^.^ndi is said to lie 
generally on that pariy who asserts the affir- 
mative of the question in dispute, according to 
the rule, ‘Ei incumbit prohatio qui dicit, non 
qui negat.’ It may he shifted, in many in- 
stances, from one litigant to another, hy the esta- 
blishment of a primi facie case against a party. 

Onycbia (Gr. W|, the nail). A whitlow. 

Onycboteutlils (Gr. Hyv^, a claw ; TevQos, 
a Gcdamarg). The name of the genus of Cala- 
maries in which the suckers of the cephalic 
appendages are armed with a hook. 

Onyx (Gr. Ijvv^, a nail). A variety of 
Chalcedony, somewhat resembling Agate. It 
is composed of alternating paraUel hands of 
different colours, and was the stone used by the 
ancients for making cameos, the flgurea being 
cut in the white layers, while the darker portion 
formed the background of the design. Large 
numbers of these stones are brought from 
Oberstein in Saxony, and fromYemen in Arabia ; 
it is also found in the Isle of Skye, and in the 
amygdaloid of the Giant’s Causeway in Ireland. 

Onyx. In Surgery, an abscess of the cornea 
of the eye ; so called from its resemblance to 
the stone termed an onyx. 

Oolite (Gr. &6u, an egg, and xiBos, a stoni). 
A limestone made up of small round particles 
like the eggs or roe of fish. It is sometimes 
called roestone. Limestones of this kind being 
es]^ecially abimdant in England and character- 
istic of the middle secondary x’oeks, have long 
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been recognised as the Oolitic Series. On 
the continent of Europe (where, except in the 
I North of Trance, the oolitic structure is not 
I retained) the contemporaneous rocks are better 
' kno'wn as Jurassic. Oolitic limestones are 
[known in rocks of the carboniferous series 
and in tertiary formations. 

The cause of the singular structure of oolites 
has often been discussed. It is almost in- 
variably the case that some minute particle of 
organic matter is in the centre of each little 
egg-shaped atom of the stone. Bound this 
nucleus are numerous layers of the finest 
lime mud mixed with a little clay. The ar- 
rangement is mechanical, and may have been 
induced by a slight ripple in shallow water 
loaded with carbonate of lime, which was thus 
deposited in exceedingly minute particles on 
the fragments of lime sand (broken shell and 
coralline) which covered the shore. The slight 
mechanical disturbance of the water may have 
been the reason why the carbonate of lime was 
deposited in each separate grain and not in one 
compact mass. 

The oolites were probably formed in a 
district where there was a slow subsidence^ of 
the sea bottom, and where carbonate of lime 
was in excess in the water. When the eggs 
composing a limestone are larger than a pin’s 
head, the rock is called Pisolite. 

Oolitic Series. An important division of 
the middle secondary or Mesozoic rocks of 
England. Regarding the oolitic series as 
forming three groups, the upper, middle, and 
lower, the great oolite is a member of the 
upper part of the lower group. It abounds 
•with admirable but soft building stones^ in the 
West of England ; and in Yorkshire, Lincoln- 
shire, and Northamptonshire it contains very 
important deposits of ironstone. In some 
places it passes into hard blue limestones 
extremely durabla The celebrated limestones 
of Caen correspond ■with it in geolo^eal ^e. ^ 

The rocks of the so-called oolitic series in 
England are g^reatly subdivided. There is first a 
general grouping into upper, middle, and lower,, 
and then a further grouping of the subdivisions. 

The follo-wing may be taken as representing 
the most important: — 

f Purbeck beds. 

Portland sand. 

Portland stone. 

Kimeridge clay. 

r Calc grit. 

Middle Oolites] 

I Kehoway rock. 

{( Comb^ash. 

Eorest marble. 
Bradford clay. 

Great oolite. 
Stonesfield slate. 

r Fuller’s earth. - 
B < Inferior oolite, or 
Dttndry beds. 


Upper Oolites 
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The general appearance of the oolites of 
England is that of three ridges running north- 
north-east and south-south-vest, with three 
extensive and rich plains, two between the 
ridges, and one to the west. The ridges are 
escarpments of the hard limestone beds (Port- 
land, coral rag and lower oolite), while the 
plains are occxipied by the less coherent clays 
and shales alternating with them (Kimerid^ 
clay and Oxford clay). The lowest deposits lap 
over the great plains of the lias to the west, 
and on the east the lower greensand forms a 
poor escarpment covering them. In the centre 
of England the upper beds are absent, in the 
west the whole sequence is nearly perfect, in the 
south the lower hmestones mahe the principal 
escarpment, and in the north the central beds 
are wiiefly developed. In the south-east the 
Wealden deposits intervene between the oolitic 
and cretaceous series. 

The oolitic s^ea is extremely important in 
’Rmglfl.Tvdj inasmuch as it yields aU. through 
our a vast quantity of excellent free- 

stone and beds of ironstone of great value. 
It is also interesting in the highest degree for 
its fossils, which are numerons, varied, and in 
excellent condition. Among the most inte- 
resting of the fossils are remains of several 
quadrupeds found in the Stonesfield slate. 
There are also numerous reptiles, some of 
them of the most gigantic proportions, both 
carnivorous and herbivorous, and one group 
analogous to the larger hats and generally 
inhabiting the air, [MEGALOsa.TniTrs ; Igua- 
mobon; PXBBOBACnX,] 

Oolysls (Gr. woi^t a 

setting free). In Botany, a term applied to 
monstrous ovular developement. 

Oo8lt«* A mineral resembling Pinite, from 
the poi^hyry of Oos in Baden. 

Oosporan^a (Gr, adv; criropd, seed; and 
ItyyeToy, a vmel). In Botany, the smaller of 
the two kinds of zoospores, which occur in 
some of the dark-spored Alga; they are re- 
garded by Mr. Berkeley as a transition between 
sparmatozoids and minute zoospores. 

Ooaoa (Gr. and aniincd). A 

name applied by Ficinus and Carns to a 
primary division of the animal kingdom, in- 
cluding those in which the nervous and sangui- ' 
ferons systems are incompletely developed, and 
in which the organisation resembles the simple 
condition of the ovum of the higher dasses. 
This division corresponds to the Aorita. 

Opacity (Lat. o^acitas, from opacus, dark). 
In Optics, that quality of bodies which renders 
them opaque, or incapable of transmitting light. 
It seems to depend upon the nature or disposi- 
tion of the ps^icles of bodies, but its precise 
cause is, at present, far from being imderstood. 
According to Hewton, opacity may arise from 
the unequal densities of the particles of certain 
substances, in consequence of which the rays 
of light on entering those substances suffer 
spih refrad>ions and reflections as compel them 
thesr^s^ immif and cause them to he finally 
ill bodies of a homogeneous 
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nature, as glass, diamond, &c., the light expe- 
riences so much less of these irregular actions, 
that, except when the thickness of the medium 
is very great, it is enabled to pass quite through 
them. 

The entire absorption of all the light which 
enters a substance, merely by the multiplied 
refractions or reflections which it undergoes 
within the mass, is difficnlt to conceive, and 
the advocates of the nndulatoiy theory ascribe 
opacity to the unfitness of the pores, or in- 
tervals between the molecules of a body, for 
permitting the vibrations of the particles of 
ether, wi^out disturbing the molecules, which 
thus appropriate to themselves the vis viva 
which would otherwise have belonged to the 
transmitted ethereal vibrations. The same 
persons consider transparency to consist in 
such a disposition of the molecules of a body 
that the incident waves of ether can be propa- 
gated with a certain de^ee of freedom through 
the mass ; some impediment to the propagation 
of the waves may exist in the most transparent 
substances ; and hence when such substances 
have more than a certain thickness, the waves 
cease to be transmitted through them. (Eng- 
lish Cgclopadia, * Arts and Sciences.') 

Opal (Lat. opalus, Gr. jircUxios). A beauti- 
ful mineral characterised by its iridescent re- 
flection of light. It is a kind of amorphous silica, 
containing between five and ten per cent, of 
water, mechanically mixed with it. Common 
Opal in some of its characters resembles the 
Precious or Noble Opal ; but it has no play^ of 
colours, and is more abundant, the former being 
a very rare mineral. Opal is found in veins in 
porphyry and in vesicular cavities in amygda- 
loid, chiefly in Hungary, Mexico, the Faroe 
Islands, and Iceland. (Pliny, 'Natural History ^ 
lib. xxxvii. 6.) 

Opal-7asper> A kind of Opal containing 
a large amount of iron-oxide. 

Openings. In Architecture, the piercings, 
or unfilled parts in a wall, left for the purpose 
of admitting light, air, &c. In Civu Engi- 
neering, the openings are often left for the 
purpose of diminishing the weight that would 
otherwise press upon the foundations, or for 
the purpose of economy in the structure. There 
can be no rule for calculating the proportion of 
the solid to the openings ; the only invariable 
principle in settling them, is to make them 
always immediately over one another, sdids 
over solids, voids over voids. 

Opera (Ital.). A musical drama, in 
which the music forms an essential part, and 
not merely an accompaniment. The whole 
dramatic art of the ancients possessed much of 
an operatic character. The choric parts were 
snug ; and if the dialogue was not carried on 
in the musical tone termed recitative in modern 
times, it was certainly delivered in an arti- 
ficially raised and sustained key, very different 
from the oiriinary or oratorical Speech. The 
first operas in modem times were performed in 
Italy, about the end of the fifteenth century. 
The Orpko of Poliziano has been cited as the 
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first complete piece of tliis sort. Jean Antoine ! 
Paif introduce the opera into Prance, -where 
the earliest representation of this kind is said 
to have taken place at the marriage of the due 
de Joyeuse, in 1582. In 1707, the opera of 
Ardnoe, consisting of English words adapted 
to Italian airs, was performed at Drury I^ne, 
and a succession ^of entertainments of tHs kind 
terminated in the Italian opera. The first 
attempt at a wholly English opera was made 
by Sir William Davenant, in 1656. The opera 
is divided into seria and buffa, according to the 
subjects and the character of the music ; and 
between the limits of both there is a third 
species, or mezzo not very accurately 

definable. The opera, properly speaking, ad- 
mits only of singing and recitation, although, 
in some of the German operas, dialogue is also 
introduced. The romantic opera, which is 
considered as a German invention, is a com- 
pound between the two Italian species. Me- 
tastasio in Italy, and Goethe in Germany, have 
both written for the opera; but these are 
splendid exceptions, and the poetry has, in 
most instances, been held entirely subservient 
to the music. At the beginning of last century 
the opera, on its more general introduction into 
Prance and England, was attacked as an ab- 
surdity by almost aU the wits and critics of 
the day. Defenders, however, were not want- 
ing ; and foremost among them Voltaire came 
forward with an apology for the opera in the 
preface to his trag^y of (Edipe. 

Opera-rl^** A small telescope used in 
theatres, whence it has its name. 

The common opera-glass is simply the tele- 
scope, as invented by Galileo in 1609, and the 
first employed for the purpose of exploring the 
heavens. A section of the instrument is repre- 
sented in the annexed figure. It consists of an 



object-glass AB, the focal length of which is 
usually from four to eight inches. The eye- 
glass, CD, is a double concave or plano-concave 
lens, from half an inch to two inches focus; the 
distance between the two lenses is equal to the 
difference of their focal lengths ; and the mag- 
nifying power is in the ratio of those lengths. 
Bays of light, RE,fallLng on the object-glass, 
are refracted towards the axis XY, and proceed 
to meet in the focus of the lens at P, But before 
they reach that point they are intercepted by 
the concave lens CD, the focus of whidi is 
also at F, and by which they are restored to 
their parallelism, or are even rendered di- 
Vfergent. The rays, therefore, proceeding from 
the object enter the eye, which is applied to 
the lens C D, without crossing each other, or 
forming an image ; and hence the distinctness 
of the Galilean exceeds that of all other tele- 
scopes; hence, also, there is no inversion of 
717 
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the image, and, as there are only two glasses, 
L-he loss of light is inconsiderable. 

The lens A B may be either single or com- 
pound. If a single lens of plate glass is used, 

It should be nearly convexo-plane ; if a convex 
of plate and a concave of flint be combined to 
form the compound lens, the former should be 
nearly convexo-plane, and the latter concavo- 
plane. As to the eye-glass, it is always single ; 
and the plano-concave form is perhaps better 
than the double concave, the eye being, in fact, 
never placed in actual contact with it. For 
any magnifying power above three or four, it 
ought to be limited to an aperture rather less 
than that of the pupil of the eye ; and where 
distinct vision is desired, the eye should be 
placed as accurately as possible on the axis of 
the instrument. (Coddington’s Optics.) 

The area or field of view of this instrument is 
very limited, and for this reason it cannot be used 
•with any high magnifying power. [Telescope.] 

Operameter, A piece of machinery for 
registering the number of revolutions made 
by tbe shafts or wheels of mill-work. 

Operations, Calculus of. The name now 
given to * the science which treats of the com- 
binations of symbols of operation conformably 
to certain given laws, and of the relations by 
which these symbols are connected with the 
subjects on which they operate.' A striking 
formal analogy between certain results in the 
differential calculus and other purely alge- 
braical ones having; been observed, mathema- 
ticians were led to investigate its origin, and to 
perceive that it proceeded, not from accident, 
but from a true resemblance between the opera- 
tive laws wliich were therein involved. It was 
thus that Ajrbogast and Servois (Annedes de 
Maihimatiques, vol. v.) weare led to the principle 
of the separation of symbols of operation from 
those of quantity, and thence arose the far 
more general calculus of operations, by means 
of which we are not only enabled to arrive at 
known results with greater certainty and fa- 
cility, and to express these results with greater 
brevity and elegance, but are also provided 
-with a powerful instrument of investigation. 

Several applications of the calculus to the 
processes of differentiation and integration 
having been already explained, we propose 
here merely to direct attention to the three 
operative laws which are most frequently con- 
templated, and afterwards to refer to the 
works in which the subject is treated from 
,a more general point of view. 

1. Two operations are said to obey the law 
of commutation, when the result of their succes- 
sive performance upon any subject is unaffected 
by the order in which the operations are appHed. 
The commutaUve character of the symbols, 
and yff, of two STJch operations is expressed by 
the equation 

where u is the subject operated upon. 2. An 
operation is said to fulfil the Zawo/ distrihuiionf 
and the corresponding symbol ^ is said to be 



OPEEOULTJM 

dUtribuiivei wlien, u and v being distinct j 
subjects, 

4>(« + -y) = <pM + (p.iJ. 

3, The law of re^etitim is expressed by tbe 
eq_uation 

and is satisfied by all kno-wn operations ; it 
merely indicates that the subject wis converted, 
by the operation into another subject ^.w, 
upon vdiich the same operation may be repeated, 
and further that for instance, is to be re- 

Assum- 
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Oplilomanoy (Gr. and fmvrela, pro- 
^heoy). The art of divination from serpents, 
’hus the seven coils of the serpent seen on the 
omb of Anchises Trere held to indicate the 
lumber of years of JEneas’s future wander- 
ings:— 

Beptem eteuim gyros, septeua volTunina tracdt. 

Optaiorbiza (Or. and a roof), 
k. genus of the Cinchona family, deriving its 
lame of Snake-root from the circumstance that 
he roots of some of its species* are reputed to 
De a cure for snake-bites. 0. Munaos is thus 


mg the generality of this index taw, we are led regarded in Ceylon and India, and being in- 
to regard as a. non-operator and as a tensely bitter may possess medicinal virtues ; 
symbol for the inverse o;peration which, per- hough in the ease of snake-bites it often occurs 
formed upon the result of the direct operation that the reputation is based more on the snake- 
(p, restores the original subject. like form of some part of the plant— in this 

The only elementary Treatise on the Ocdoulus case the root — than on its curative properties. 
of Operations yet published is by Carmichael The same plant which grows in the Eastern and 
(London 1856) ; a brief exposition of its prin- the Malay Archipelago is called earth-gaU by 
ciples, however, wiU be found in Gregory’s the Malays on account of its bitterness, 
£:am<des (Cambridge 1856), in Boole’s Biffe- Opbite (Gr. i<f>is), A synonym for Ser- 
renti^ EgyaMons, in Price’s Infinitesimal Gal- pentine, in consequence of its spotted appear- 
eulus, and in several other text-books. The anee, like the skm of a snake. The name is, 
more profound investigations on the subject also, sometimes appUed to green speckled 
by Boole, Hargreave, Bronwin, Graves, Cayley, porphyry. 

Sylvester, Donkin, Spottiswoode, and others, wfll Ophites (Gr. ^is). ^ The name of an early 

be found in the pages of the Cambridge and sect of Christian heretics, who emanated from 
Dublin Mathamatical Journal, and of the PMo' the Gnostics, so called from their worshipping 
^hical Transactions of the Boyal Society an the serpent that tempted Eve. They eon- 
Doycd Irish Academy, Professor Boole’s verj aidered the serpent as the father of all the 
able memoir ^ On a General Method of Ana- sciences, which, but for the temptation of our 
lysis,’ PM. Trans, 1844, may be said to haw first parents, would never have been known, 
marked an epoch in the histpry of the Calculus. Ophluchus (Gx. h^iov%cs, holding a ser- 
Operculum (Lat. operio, I cover). In jsent), also called Serpentaxius. One of 
Botany, the lid of anything. The term is the constellations of the northern hemisphere, 
applied to the cap of the pitcher of De^enthes Optarys (Gr. dppbs, an eyebrow), A genus 
to the loose apex of such fruits as that oi of terrestrial herbaceous tuberous-rooted Or- 
Lecythis; to the conical limb of the calyx of chids, very nearly related to Orchis, andyield- 
Mucalyytus, and to the body which closes up ing some very pretty native species, occur- 
the spore-case of a moss. ring in dry pastures in the south-eastern parts 

Opbbculum. In Zoology, this term is of England. They have a curiously marked 
applied to the apparatus supported by fou convex lip, which bears a resemblance to 
bones which protects the gills of fishes ; also t> some insect, and from this circumstance the 
the horny or calcareous plate which closes th plants are called Bee-orcMs, Fly-orchis, Spider- 
apertiu’e of univalve shells ; and to the fou orchis, &c. 

calcareous pieces which defend the entrance t« Opbtbalmla or Ophthalmitis (Gr. 6^- 
the tube of Balanites or beh-barnacles. BdKnict). Inflammation of the eye. This term 

Ophicleide (Gr. a serpent, and kkAs, is applied to diseased action of various parts 
a hey). The largest brass wind instrument of the eye. In common cases its seat is the 
of the trumpet species, aud forming the basi conjunctiml membrane, and it is relieved by 
to that class of instruments : its compass i, fomentations of warm water or of decoction 
from double Bb to Ab above the line, in thi of poppy-heads, by leeches, cupping, purging; 
bass clef, being three octaves. and, in violent cases, these depletive measures 

Ophidians (Gr.^ tg>is). The name of thi are by some practitioners carried to a consider- 
order of reptiles which includes aH the serpen- able extent, and aided by bHsters to the temple 
tiform species of that class, corresponding t or nape of the neck. Emetics have some- 
the AmpiiUa serpentes of Linnaeus. times been of service. ’When all inflammatory 

Ophloglosaacese (Ophioglossum, one symptoms have subsided, local astringents and 
the genera). A natural order of Eerns mild strengthening eye-waters may be resorted 
psendo-fems, distinguished by the absence _ to ; but so long as any inflammation remains, 
a ring^ to the spore-cases, and by the straighi they should be most cautiously applied. Some- 
nob circinate, vernation of the fronds. It i times the iris is the seat of inflammation. This 
represented in this country by the Adder’s- in some forms is attended with fever, great 
Ophioglosswn’mdgat%m\ and the Moon- intolerance of lights and and requires 
Inmoria, active Ireatment. 

ns 
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Inflammation may 136^ in the deep tissues 
of tlie eye, or,^ commencing from ’without, may 
extend to the internal structures, and the eye 
may be destroyed -with great rapidity, or the 
transparent cornea may lose clearness, and the 
sight 1±us be lost. That dreadful scourge the 
Egyptian ophthalmia is of the latter character. 
The term ophthalmia must be regarded as a 
generic one, and -we find its species or varieties 
very numerous. It may be of gouty, rheuma- 
tic, gonorrhoeal or syphilitic character, and the 
treatment must be modified accordingly. The 
purulent ophthalmia of children, generally re- 
suiting from the existence of gonorrhoeal or 
other irritating discharge in the mother, is 
frequently met Mrith. It generally yields to: 
mild astringent injections and gentle aperients. ' 

Oplitlialmodyiila (Gr. 6<pettKf/.6s, the eye ; 
pain), A 'piolent pain in the eye without 
apparent inflammation; it is sometimes of a 
gouty character. 

Optatbalmoptosis (Gr. S<pdd\(i6s ; ‘irrua-is, 
a fall). A protrusion of the whole globe of 
the eye. 

Ophthalmoscopei An optical instru- 
ment, invented by Helmholtz in 1851, for the 
examination of the interior of the living eye. 
The parts of the eye behind the iris even 
when illuminated are not visible by ordinary 
means, because the light on emergence from 
the eye is returned in the direction of the 
source. There are now no less than thirty- 
seven forms of ophthalmoscope : two of them 
are adapted for self-observation, and are called 
antophthalmoscopes. The most usual ar- 
rangement is the following, which forms a 
simple pocket instrument. The light from a 
candle placed near the patient’s ear is reflected 
hy means of a small concave mirror into the 
eye. The interior thus illuminated is visible 
through a small perforation in the centre of the 
mirror, and can be magnified by the interposi- 
tion of one or more lenses. This instrument 
can he rendered binocular hy the employment 
of reflecting prisms. The ophthalmoscope is 
now extensively employed in the observation 
and treatment of diseases of the eye, and has 
even rendered service in cases of obscure brain 
disease. Photographs of the living retina can 
be successfully taken by means of this instru- 
ment. 

Opianio Acid. A crystaHisahle acid 
formed hy the action of peroxide of manganese 
on a solution of narcotine in dilute sulphuric 
acid- Its formula appears to he Cgo Hg Og + H O. 

Opianine. An alkaloid existing in Egyp- 
tian opium. Its properties resemble those of 
narcotine. 

Opiate (Gr. dvSs, Juiee). A medicine pro- 
ducing sleep. [AsroDTNE.] 

Opistbocoeliaii (Gr. behind, and 

koTKos, concave). A family of extinct OrocodMia 
in which the vertehrse presented the ball form- 
ing the articular surface in front, and the 
cavity to receive it behind- The fossil Cbim- 
sauria and Bir&ptospondyli form examples of 
this family, [Piioc<Ei.iA]sr ; Amfh:io(elian.] 
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Oplstbodomus (Gr. imff66'doiJL05). In An- 
cient Architecture, the enclosed space at the 
hack of the ceU. of a Grecian temple, which 
corresponded -with the Latin_ term posticum, 
and served generally as a treasure chamber. 

Opist&ograplium (Gr. 6m(rB6ypa<l>os, writ- 
ten on the back). In Classical Antiquity, a set 
of tickets, or a roll of parchment or paper, 
answering the purpose of a memorandum book 
or commonplace hook, to enter notes for sub- 
sequent revision ; so called from being -written 
over both on the front and back. Any ordi- 
nary MS. in which the transcriber had em- 
ployed both the front and hack of the papyrus 
was indeed an opisthograph, strictly so called ; 
a practice to which allusion is made in the well- 
known verse of Juvenal : — 

Scriptus et in tergo, nec dtun finitus Orestes. 

OplstbotonoB (Gr. from Umorde, baeliwards, 
and reivcn, I stretch). A spasmodic action of the 
muscles, lay which the body is bent backwards. 

Opium (Gr. bv6s, juice). The inspissated 
jniee of the poppy, obtained by wounding the 
unripe seed capsules of the ’Papav&r somniferum, 
collecting the milky juice which exudes and 
dries in the sun, and kneading it into cakes. 
The cakes of the best opium are covered ex- 
ternally with pieces of dried leaves and the 
seed capsules of some species of Bumex. It 
should he of a rich brown colour, tough con- 
sistency, and smooth uniform texture; its 
peculiar narcotic smell should he strong and 
fresh; its taste hitter, warm, and somewhat 
acrid. The chemical analysis of opium has 
sho-wn that its activity as a medicine principally 
depends upon the presence of a peculiar alka- 
line base called myrphia, in combination with 
an acid which has been termed meconic acid. 
Opium also contains Codeia, Thebaia, Nau- 
CEiA, Nabcotinb, MiacoismE, a volatile odorous 
principle, gum resin, extractive matter, and 
small portions of other substances. 

The average relative proportions of the most 
important components of fine Turkey opium, 
pre-nously dried, are given as follows, upon the 
authority of Messrs. T. and H. Smith, of Edin- 
Tbuigh, Pharm. Journ. October 1866 : — 


Morphia . , 


. 10*00 

Narcotine 


. 6*00 

Thehaine 


. 0*16 

Papaverine 


. 1*0C 

Meconine 


. 0*01 

Meconic acid , 


. 4*00 

Thebolactic acid . 


. 1*25 

Codeia . 


. 0*30 

Narceia . 


. O-OIJ 
22*73 

Other matters 


. 77*27 


Opium is the most important remedy in the 
Materia Medica; for almost all other medicines, 
substitutes may be found, hut for opium none, 
at least in the majority of cases in which its 
peculiar influences are required. 

The English druggist gets his supplies of 
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opium chiefly from Asia Minor, and particularly from 52,000 cheats in 1850, to 82,216 chests 
from Anatolia, the shipments being made from in 1863, and the value from 6,000,000^. to 
Smyrna. Egyptian opium is seldom found in 12,.5OO,00OZ., the statement may be doubted, 
the European market, and still more rarely The form in v^hich opium is imported into 
Persian opium. In wounding the capsules, care China is that known hy the name of investmmt. 
is taken not to cut through them ; for in this It is made into cakes or balls, each of about 
case the seeds would not ripen, and poppy four pounds weight. This opium, which con- 
seeds are valuable for various economical pur- tains about thirty per cent, of water, holds only 
poses. The opium poppy may he, and indeed two and a half per cent, of morphia. It is 
has been, cultivated in Southern Europe, but said that the chest of opium contains 159^ 
the climate is too uncertain for any reliance pounds. If so, the declared value of the 
on a remunerative crop. It is said, too, that exported commodity is about the same as that 
the poppy exhausts the soil more than most of the best Turkey opitun in England, though 
other plants, an opinion as old as the time of prohabl;;y the distance of the European market 
Tir^ (€reor. i. 78). The ancients were weU renders it possible to maintain such a monopoly 
acquainted with the properties of the poppy, price. 

its medicinal effects having been noticed by so The introduction of opium into China was a 
early an author as Hippo^tes. ^ legitimate branch of traffic down to the close of 

The market value of opium is determined on the last centuiw. Ever since that period, how- 
analysis hy the quantity of morphia which it ever, the trade has been contraband ; but 
is found to contain. In the best specimens of though the Chinese government has issued edict 
day Turkey opium, this is often as much as eight upon edict prohibiting the importation of the 
per cent., aim it has been discovered in stiU drug, the consumption of Indian opium in China 
greater quantity in some samples. The amount has in little more than sixty years risen from 
of opium imported into England in the year 1,000 to about 80,000 chests per annum. At 
1863 was 247,111 pounds from Turkey, 4,632 first the trade was carried on at Whampoa, 
pounds from Egypt, and 2,571 pounds fifteen miles below Canton ; and next at Macao, 
other places. Turkey opium was worth 18a. whence it was driven hy the exactions of the 
a pound, Egyptian 9a. lOd., and the rest 8a., so Portuguese; the principal entrep6t being, till 
that the total value of the imports was232,146^. the outbreak of hostilities between the British 
But, on the other hand, 110,101 pounds were and Chinese in 1840, in the bay of Lintin. 
darted, of which the largest amounts were The opium is kept on board ships, commonly 
taken by the United States, Holland, and Kew called receiving snijpS) of which there are often 
Granada. Up to 1828, a duty of 9a. a pound ten or twelve lying together at anchor. The 
was levied on opium, but it was reduced to 4a. sales are mostly effected by the English and 
in that year, to la. in 1836, and the duty was American agents in Canton, who give orders 
totally abolished in the last revision of the for the delivery of the opium; wmch, on the 
tariff. ^ ^ order being produced, is handed over to the 

Opium has been for some time and is in- Chinese smuggler, who comes alongside at 
creasingly used as a means of intoxication in night to receive ifc Frequently, however, the 
Turkey and India, and it is said that its con- smuggler purchases the opium on his own 
sumption for these purposes has been greatly account, paying for it on the spot in sOver, it 
enlarged in this coimtry. But the chief market being a nile of the trade, never violated, that 
for opium is China, where the habit of smoking the money must be paid before the opium is 
ifc is very general, despite the prohibition and delivered. When the drug is landed, the laws 
restrictions which the government has put upon are equally set at defiance in its progress 
its use. The drug which supplies the Chinese through the country, smoking houses being it 
market is almost exclusively supplied from is said, everywliere established. 

India, where the. cultivation of the popjoy is a One of the latest travellers in China, Dr C A 

strict government monopoly. Indian opium is Gordon, states that the home cultiWion* of 
not common in. the European markets. opium is commenced in the Shensi province • 

There are several kinds of Indian opium, and that, although the quality is inferior it is 
The best is that of Patna. Tins, however, is probable that in course of time its superior 
not exported, hut is employed in dispensaries cheapness will prove a formidable rival to the 
only. Its quality, as estimated hy the test monopoly of the East India government. The 

mentioned above, is as high as that of the best officials have, no doubt, connived at the trade 

Turkejr sorts. Much opium is also grown in have been, perhaps (without being, as has been 
Kandeish, more m the Malwah district, and stated, corrupt), disposed to wink at so universal 
some in the Himalayan chain. Any person a practice as that of opium smoking and have 
may engage in the culture of opium at his been also probably, to some extent, addicted 
own discretion, but the government is the sole secretly to the habit themselves, 
purchaser. It has been said that the occupation When the habit is indulged in* to excess (and 
is not a profitable one, and that were it not for it rarely happens that self-control is compatible 
the advan^s made by government, the eulti- vrithevenascantyindulgence), themostserious 
could not he cami on. As, however, physical, moral, and intellectual consequences 
the, increase in the growth of this article is ensue. Some of the effects of opium eating 
enormous, the ea^ortshavmg risen in quantity (opium smoking appears to be even more dele- 
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tenons) are described in Be Qtiincey^s essays, daring the Eocene period there were species 
■The last days of Coleridge's life were wasted of Didelphys in both France and England, 
in the alternate ^ excitement and depression in- [Maksupuiia.] 

diiced by this stimulant. With the duller 0:^- Opposition (Lat. oppositio). In Astronomy, 
ental, the effects are far more degrading ; and this term denotes the aspect of two bodies when 
all travellers in China concur in acknowledg- diametrically opposite to each other. Thus 
ing the miserable results of indulgence in the the moon, or a planet> is said to be in oppo- 
practice of opium smoking. It may be impos- sition with the sun when it passes the meridian 
sihle, perhaps, for government to interfere with at midnight. 

private enterprise, and to check the trade in a Ofpositioit. In the Fine Arts, Conteast 
commodity which another government strives, [which see]. 

ineffectuallyperhapSjbut with right motives, to Ops (Lat. akin to opimus, •mmlthf). In 
keep out of its dominions ; but that a govern- Mytholo^, a Latin goddess of plenty and 
ment should sanction such a traffic, and that it fertility, who was supposed to have her abode 
shoT^d even force it upon the community, by in the earth, and was regarded as the wife of 
making war on the administration which starves Saturn. 

to prevent the importation of so noxious a Opslometer (Gr. and fih-pov, 

drug, is perhaps as discreditable as it seems to measure). An instrument for measuring the 
be exceptional. At present, however, the taste extent of the limits of distinct vision in different 
for opium smoking is fixed, and is spreading individuals, and consequently for determining 
in China, and no means will in all likelihood the focal lengths of lenses necessary to correct 
be effectual to prevent the extension of the imperfections of the eye. A contrivance for 
practice. this purpose, by M. Lehot, is described in the 

Opolralsam (Cr. Balsam or Annales des Sciences Observatidn for June 

balm of Gilead, an oleo-resin of a peculiar 1829, and in the Notes by M. Quetelet to the 
fragran(y, which exudes from Bcdscmodendrm French translation of Herschel’s Treatise tm 
gileadmse, ^ Its principle depends on the appearance 

Opooliala. An oil-yielding plant of West- presented by a straight line placed very near 
em Africa, the Bmtaclethra Macro^hylla of the eye, in the direction of its axis ; and it 
botanists. is carried into practice by placing a thread 

Opodeldoc. A term invented and formerly of white silk on a narrow rule covered with 
applied bjr Paracelsus to a plaster for aU black velvet and famished with a suitable 
external ii^'uries; but in modem usage it apparatus for marking the exact points at 
signifies a liniment made by dissolving soap •vmch the thread begins and ceases to be dis- 
in alcohol, with the 'addition of camphor and tinctly seen, when held in a certain position 
volatile oils. * with respect to the eye. An instrument for 

^ Opoidla. The name of a genus of Umbel- the same purpose, on a different principle, had 
Bferous plants, which at one time was supposed formerly been suggested by Dr. ioung. 
to yield the fetid gum resin called gaWanum^ , Optatlwe Mood. [Geammab.] 
but this appears to have been a misapprehen- Optic XTerveB. The second pair of nerves, 
sion. The plant is a tall stout herb, found They arise from the thalami nervorum optico- 
wild in Persia. rwn, and, perforating the bulb of the eye, form 

Opopanax (Gr.). A gum resin having a the retina, 
peculiar and rather disagreeable odour, formerly Optica (Gr. IvrtKSsf belonging to sight), 

used in medirine. It is the produce of the That bran^ of physic^ science which treats 
Opopmoie Chironiumt and is brought from the of light and vision. 

Levant. The theory of light, and the different hypo- 

Opoasxun. Th^ common name of the theses respecting its prop^tion, having been 
Marsupial quadrupeds of the genus Bidedphys, explained under the termTiia-HT, and its most re- 
characterised by three kinds of teeth, viz. m- markable properties being described under their 
cisoTs, canines, and molars ; by hinder hands, respective heads [Chromatics ; Dihpbaction ; 
and a prehensile tail. With tins organisation IimiHOTEnNCB; Polaeisationj Ebelbxiok; Ee- 
the opossums, as might be expected are ar- feaction, &c.], we shall here confine ourselves 
boreal in tiSbir habits, and feed on a mixed to the explanation of the phenomena and laws 
diet^ in which animal food preponderates. The of vision, and the formation of images; and 
larger species have a well-developed abdominal this, in fact, comprehends all that is meant by 
pouch, in wMeh the young are received at a opjfw, in the strict sense of the word, 
singularly early stage of developement. In Description of the The human eye is of 
some of the simmer opossums the characteristic a spherical form, having a slight prqjection in 
pouch is nearly rudimentary, and the young front The annexed figure 
are carried by tiie parent on the back, where represents a horizontal sec- 
they cling to the fur, and likewise hold on by tion of it through its axis, 
entwining their little prehensile tails round It consists of three principal 
that of the mother: the name Diddphys dor^ chambers, filled with diffex- 
sigera is on tins account given to one nf • «mt 'h/umovtrs, or transparent 
the species. The true opossums’ are * now": media' of different refractive 
limited to the American continent ; ' ' but- powers. The first of these media, occupying the 
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anterior clia,Tal»er A, is called the agueous hu- 
mour, and consists almost entirely of pure crater. 
The ceE in which the aq[neous humour is contain- 
ed is hounded on its anterior side hy a strong 
homy transparent substance, called the cornea, 
the of which is an eEipsis of revolution 


OFTIOS 

totally insensible to the stimulus of light, 
and is therefore called the pmetvm, cescum, 
Herschel on Light, Ency. Metr,)^ Tor a more 
letailed and anatomical description of the eye, 
(ee Eyu. 

From this description of the eye it is evident 

ahoutlts major axis. The. posterior side of the that light in passing through it must undergo 
cell is formed hy the iris, a kind of circular series of refractions, in the same manner as 
opaque screen consisting of muscular fibres, by _ passing through a system of lenses. When 
the contraction or expansion of which an aper- a pencil of luminous ravs, proceeding from an 
ture in its centre, called the is increased exterior point, passes through the transparent 
or diminished according to the illumination, in cornea and penetrates the aqneons hnmonr, 
order to protect the eye and preserve its sensi- the divergence of the rays is diminished by this 
Hlity by equalising the quantity of light ad- first refraction. The rays which pass through 
mitted into it. The second humour, called the the pupil undergo a second refraction at the an- 
crysiatlme Ims, enclosed in its capsule, lies terior surface of the crystalline, which renders 
immediately behind the pupiL Its figure is a them stiU more convergent; and on leaving the 
solid of revolntion, having its anterior surface ciystalline and passing into the vitreous humour 
much less curved than the posterior ; and both they acquire their final degree of convergence, * 
surfaces are ellipsoids of revolution about their and proceed to form an image at a focus on the 
lesser axes. The crystalline is somewhat denser retina, or very near that membrane. Expe- 
towards the centre th^ at the outside; the in- rience and calculation prove that when rision 
crease of density serving to correct the aherra* takes place with the least effort, the luminous 
tion, by shortening the focus of the rays near point (or any very small object on which the 
the centre. The third or vitrmes humour, 0, eye is fixed) is at such a distance from the eye 


fills the posterior chamber of the eye. Thi; 
fiuid scarcely differs from the aqueous humour, 
either in specific gravity, or ehemieal composi* 
tion, or refractive power, 

The following are the refractive powers 

1..T xi.. 


that the rays enter the eye with precisely that 
degree of divergence which is required, in order 
that after suffering the several refractions they 
may be brought to meet in a point on the retina 
itself. Hence it has been concluded that the 


AqiMoiu 

Bumaur 


the iifferent humours of the eye, according tc sensation of sight is caused by the impression 
Sb Bavid Brewster, the ray of light being in* made by light on the retina, when it is concen- 
cident on them feom air: — trated on it in a single point or within a very 

Cr;«taUlse Lent VltreoM SpaCe. -4. xx. x* • • 

SnrTiMse Centre Me&n Humear TJie linage Of aU ObjOCt QD, the retiUS IS eVl- 

1-8767 1-8990 1-8879 1-8894, dently inverted with respect to the position of 

But asthft rays refracted by the aqueous humour the object itself ; for^e 
pass into the cxystalHne, and from the crystal. proc^ding from the 
line into the vitreous humour, the iudices of re extremity of an 

fraction of the separating surfaces of these a, fa^ on the 

humours will he— lower extremity of the ^ 

image on the retina. Writers on optics have 
From ^ueonstLiimqw to outer coat of ozys^linel-O^G often puzzled themselves with attempts to ex- 


: i:S th™of ^ ™ioa W au inverted 
image,* the subject, however, is a purely psy- 
chological one, and does not admit of a physical 
explanation. 

Another circumstance, the cause of which has 
also been much discussed, is, that although an 
image of ^ch obj eet at wHch we look is farmed 
on the retina of both eyes, the object appears 
single. Single vision with two eyes is attri- 
buted by Br. Smith to the habit of referring the 
two impressions made on correi^onding points 


From ditto to ditto, using the mean index 

Optics/ CaMnei C^cloftsdia.) 

The posterior surface of the cell of the vi- 
treous humour is covered by the retina, d, 
network of inconceivably delicate nerves, all 
branching from the optic ne/rve, Q, which enters 
the eye obliquely at tiie inner side of the orbil 
next the nose. The retina lines the whole o 
the cavity C from r to r, at which point tin 


capsule of the crystalline commences. Its of the Wo retinas to- the same ohj'ect f aS in 
nerves are immersed in the mgrvm.^ fact^ if we press slightly on the cornea of one eye 

very black velvety matter which covers tin soastoderangeitsopticalaads, the two images, 
choroid membrane, and the use of which is ti being no longer on parts of the retina which 
absorb and stifle all the light which enters th« habitually correspond, will appear double, 
eye as soon as it has done its office of exciting Those who have had one eye ustorted by a 
the retina; thus preventing internal reflections, blow see double, till habit has taught them 
and consequent confusion of vision. Thewhob anew to see single, though the distortioa re- 
of bmaiows and membranes are containec, mains. (For a review rf the various theories 

m^a thi^ to^h coat> called the Bolerotica, that have been proposed to account for tihia 
unites witii the cornea and forms what ii phenomenon, the reader may be referred to a 
called the mUte of the eye. The spo- paper on the Physiology of Vision, by Professor 
*t nerve, 0, enters the ey< Wheatstone, in the PM. Trans, for 
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As the judgment wMcli we form of tlie real 
magnitude of a distant object depends not only- 
on the apparent magnitude, but also on our es- 
timation of its distance, an erroneous estimate 
of tbe distance will necessarily produce an illu- 
sion witb. respect to tbe magnitude. Sucb il- 
lusions are frequent in tbe nigbt time, -when the 
darkness prevents us from distinguishing the 
real places of objects and their relative posi- 
tions. An -unusual increase or deficiency of 
the transparency of the atmosphere produces 
the same effect ; and at sea, -where Httle as- 
sistance can be derived from tbe appearance 
of intervening objects, it requires a parti- 
cular training of the eye to judge correctly of 
distances. 

The effect of light on tbe eye baa a sensible 
duration after the eye is shut, or the luminous 
object removed. During tbe twinkling of the 
eye, we never lose sight of the object on which 
we are looking ; and if a burning stick be at- 
tached to the extremity of a string, and whirled 
rapidly round, a complete circle of light ap- 
pears. This persistence of light on the retina 
gives rise to a great number of ill-usions ; such 
as the apparent augmentation of ^ volume of a 
musical chord when in rapid -vibration, the 
train of light which appears to accompany fall- 
ing meteors, &c. It was estimated by D’Arcy 
that the light of a live coal* whirled round at 
the distance of I6d feet, maintained its impres- 
sion during the seventh part of a second. Ex- 
eriments, however, of a more accurate kind 
ave sho-wn that this time is not constant, hut 
is influenced hy several circumstances. Light 
must act on the eye for some continuance of 
time in order to produce a complete impression ; 
and it is found that the time during which the 
impression that has been produced can preserve 
an equal intensity after the action of light has 
ceased is greater in proportion as the impression 
is less intense. On the contrary, the whole 
duration of the impression is greater as the 
light is more intense. If the iifipression has 
been made hy a strongly illuminated object, as 
the Setting sun, it often passes through a series 
of different colours ; in other circnmstancei^ it 
disappears, and is renewed after some seconds ; 
^sappears again, and so on several times in 
succession. 

The eye possesses considerable power of ad- 
justing its parts so as to give distinct vision for 
aU distances within certain limits. The first 
of these limits is the least distance from the 
eye at which small objects, as the print of a 
book, can be seen -without effort ; and the second, 
the distance at which the image of the object 
becomes confused. The space between these 
limits is the field of vision ; but both its extent 
and distance from the eye vary considwably 
-with respect to different individmls, and some- 
times even with respect to the two eyes of the 
same individual. Prom the known dimensions 
of the eye, and the refractive powers of its 
ferent substances, it is found by calculation 
that the focal distances of two luminous points, 
situated at the two limits of the field of vision, 
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differ by about one sixth part of the diameter of 
the eye. 

All the refractions which take place in the 
interior of the eye are in the same direction ; 
consequently the eye, regarded as an optical 
instrument, is not achromatic. The absence of 
colour about the images formed on the retina, 
excepting in very particular cases, is to be as- 
cribed in part to the small breadth of the pencil 
of luminous rays which passes through the pupil, 
but principally to the small focal distance of the 
eye; in consequence of which the unequally 
refrangible rays can never be much separated 
from each other. It has also been surmised 
(Coddington’s Optics) that a compensation takes 
place between the refractions at the cornea and 
the crystalline, a ray which is less refracted by 
the former being more refracted by the latter, 
in consequence of its passing through it at a 
greater distance from the axis. 

Distinct vision depending on the convergence 
of the luminous rays which proceed from an 
object to a focus on the retina, it follows that 
if, from any defect in the original structure of 
the eye or any deterioration of its form or 
powers, the rays which enter the pupil are not 
rendered sufficiently convergent to meet at the 
retina, or are rendered too much so, and thereby 
brought to a focus before they reach the retina, 
an imperfect and indistinct image -will be pro- 
duced. It happens with most persons, between 
the ages of thirty and fifty, that the crystalline 
lens begins to undergo a change, by which not 
only its form, but also its density and refractive 
power, are altered in such a manner as to leave 
it capable of affording distinct -vision only of 
remote objects. This defect is remedied by 
a convex lens, which makes up for the flat- 
ness of the crystalline, and renders parallel 
rays slightly convergent before entering the 
eye. Let a i be an object, o the lens, and e the 
centre of the eye, and suppose the object to be 
placed at the focal distance of the lens. Since 
the object is at the focus, the rays of a pencil 
diverging from any point a in it will emerge 
parallel to each other and to a <j ; they -wul, 
•Iherefore, after refraction in the eye, be brought 
to converge on the retina at a point a' such that 
e a' is parallel to a o. Similarly, rays from 
b, after r^raction through the lens and the eye, 
will converge to 

the point such M /T ^ 

thatsi'is paral- T 
leltoJc. Thus 

a distinct image b ^ ^ 

a'y-willbe formed 

on the retina, and the apparent angular mag- 
nitude of the object seen through the lens will 
be the angle a' e 6', which is equal to « o 6, 
■the angle subtended by the object at the centre 
of the lens, and therefore greater than the 
angle subtended by the object at s, the centre 
of the eye. Hence the image appears enlarged ; 
but, the nearer the lens is to the eye, the less 
■will be the difference between the apparent 
magnitudes of the image as seen -with and with- 
out the lens. "When such lenses are employed 
3 A 2 
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ill the form of spectacles, - the enlargement of possible, God must either, (1) not have known 
the image (which in this case is not intended) how to make a better, (2) not have been able, 
is hardly sensible, because the lens is commonly (3) not have chosen. The jSLrst position eon- 
of low power, and because the person who tradiets His omniscience, the second His omni- 
must use it, to see distinctly, cannot easily potence, the third His benevolence. (Crenzer; 
make a comparison between the appearance of LHbniizii Doctrina de Mundo Optimo^ Lips, 
an object seen with or without the lens. The 1795.) 

lenses of spectacles onght to be of the menis- Optlmus Maximus (Lat. best and 
cus form [Lens], in order to refract, without greatest). Epithets assi^ed to Jupiter by 
inducing indistinctness, pencils coming to the the ancient Homans to indicate his superlative 
eye with any degree of obliquity. Such spec- greatness and goodness, 
tables are called periscopie, and their advan- Option (Lat, optio, a choosing). In Eecle- 
tage was first pointed out by Hr. 'Wollaston, siastical Law, a prerogative of the archbishops 
Sometimes the eye is so formed that its of the church of England. Every bishop is 
power of giving convergence is too great, and bound, immediately after his confirmation, to 
the rays are brought to a focus before they make to the archbishop a logal conveyance of 
reach the retina. Persons having this defect the next avoidance of any one benefice or 
are called shortsighted, from their inability to dignity belonging to his see which the arch- 
see distant objects distinctly. It arises from bisho]g> may choose (whence the name). If the 
an increase of density, in the centre part of archbishop dies before the avoidance happens, 
the crystalline; and its inconvenience is ob- the right of filling it up passes to his executors 
viated by a concave lens, which increases the or adroinistrators as his private property, 
divei^ence of the rays "before they enter the Option. On the Stock Exdiange, a per- 
eye. Eor the Same reason as mentioned above, centage given for Hhe option^ of putting or 
the Ws should be of the convexo-concavo calling, i. e. selling or buying, stock in time 
form, i. e. convex on the outer side and concave bargains at a certain price. Eor similar tech- 
on th,e inner side,, the curvature of the latter nicalities, see Stock Exchange. 
being greater ^an that of the former. This Optometer. An instrument for measuring 
lens diminishes the appafent magnitude of the focal distance of the eye, or the distance 
objects, W effect is scarcely sensible, at which a minute object is distinctly seen. 
(Smith’s Herschel’s* Treatise on Light,* As the distance varies in respect of (Afferent 

Wneg. Metropt^Uana ; Brevroter’s ^ Optics,’ Cab. indiriduals, the instrument is applicable to the 
Ooddington’s Lamb, Cows de purpose of determining the focal lengths of spec- 

i^ysigae; Pick, Medimni^che FhysiJc.) [Lens tacles required for myopic or presbyopic eyes. 
Micbosoopb ; Telescope ; &c.] The principle upon which the optometer is 

Opttoal Farallax In Vision. The ap- constructed a;^pears to have been first esta- 
parent displacement in position undergone by blished experimentally by Scheiner, and sub- 
an object when viewed by either eye singly, sequenijly by Hr. hlotte of Hantzic, and by 
The coalescence of the separate images pro- Hr. Porterfield. If we look at any minute 
dueedhy each eje into tiie single one, which w< object through two pin holes, or two parallel 
ordinamly perceive with both eyes, is generally slits made in a card or any opaque thin body, 
explained by supposing that there are cor- the distance between the holes or slits being 
responding points in each retina which give less than the diameter of the pupil of the eye, 
to the mind exactly the same impression of then, if the object be at the point of perfect vision, 
position. ^ When the eyes are so adjusted that the image on the retina will be single, but in 
the two images do not fall on corresponding every otiier case it will be double ; and, on 
points, objects appear double. This effect com- varying the distance of the object from the eye, 
monly occurs in a state of reverie, and can be the two images will be seen to approach to or 
readily produced by -a slight pressure on one recede from each other. As a consequence of 
eye-ball. this, if the object looked at be a line pointed 

Opttmates (Lat.). A word sometimes nearly towards the eye, it will appear as two 
used to denote the Bomam nobility, in contra- lines, crossing each other in the point of 
distinction to the plebeians, or popularea. perfect vision at a very acute angle. 

■ Optlmiatn. In Philosophy and The practical application of this principle is 

Theology, the system which regards physical extremely simple. As proposed by Hr. Thomas 
and moral evil as elements of the universal Young, the optometer may be made of a slip 
order of things : so that everything is good, of card paper, or ivory unpolished, about eight 
viewed in relation to the whole; or, in the inches in length (this bemg the distance of 
ordinary phrase, that ‘all is for the hest.’^ This distinct vision for most eyes), and one in 
system was justified, with philosophical indue- breadth, divided longitudinally by a black line 
tions, by Leibnitz in his THBoniaaeiA, and is which must not be too strong. The end of the 
popularly illustrated by Pope, in his Essay on card is bent into a position nearly perpendicu- 
Mani but it is best known (as far as the lax to its length, or a detached piece may be 
hame is concerned) by the irony of Voltaire, applied in the same inclined position- In this 
m,|us celebrated romance of Candide. The part (which is applied to the eye) 

to^of Leibnitz was based on the follow- about half an inch square must be^fi^e 'tiio 

being so cut as to receive a sli^^f thick 



OPUNTIA- 

■paper, witH slits of different sizes from a 
fortieth, to a tenth of an inch in breadth, 
divided hy spaces some-what broader, so that 
each obserrer may choose that v^hieh best snite 
the aperture of his pnpil. The slide is thai 
brought close to the eye, and the Mack line 
viewed through two adjacent slits : it appears 
as two lines intersecting each other ; the point 
of intersection is marked, and the distance of 
this point' from the slide is the focal length of 
the eye. (Young’s Lectwres on Natural Philo- 
sophy, vol. ii. p. 576, or p. 854 of Kelland’s 
edition; Priestley’s of Discoveries re- 

lating to Vision, ^c. p. 641.) 

OpuntLa (so named from the country of 
the Opuntii). In Botany, the name given to 
those Cactaceous plants commonly called 
Indian Figs or Prickly Pears, Their stems 
consist of flat joints, broader at the upper than 
at the lower end, becoming, however, eventually 
both continuous and cylindrical. Their native 
coimtry is South America ; but in some places 
the lava of Mount Etna is covered with them, 
and the large purple juicy fruits which they 
yield And considerable sale in the Sicilian 
markets. The cochineal insect is fed on 
Opuntia cochmillifera and 0. Tima, 

Opus Zneertum (Lat. uno&rtain wor'k\ 
The manner in which the ancient Eomans 
executed their irregular masonry, so far as 
regards the conditions of bond. The opus 
incertum was composed of small polygonal 
masses of stone set in mortar, and occa- 
sionally traversed by beds of bricks, or tiles, 
that served to form the bond, the angles of 
the buildings being also carried up in brick. 
The opus incertum differed from the opus re- 
ticulatum, inasmuch as the latter was com- 
posed of regular blocks, laid in the building 
so as to represent the meshes of a net; the 
bricks and tiles were introduced as bond 
courses, and as the angles (or coins) of the 
masonry in the case of the opus reticulatum, as 
they were in that of the opus incertum. The 
latter style was the more ancient one of the 
twoy and it was more generally adopted. In 
many eases the brickwork at the angles, and 
in the bond courses, was replaced by squared 
stone work, or the opus quadratum, wherever 
local circumstances justified that style of con- 
struction. 

Or (Ft. gol3^. In Engraving, it is repre- 
sented by a white surface sprinlded with equi- 
distant dots. 

Ok. In Heraldry, one of the metals em- 
ployed in blazonry. It is equivalent to topaz 
among precious stones, and Sol among planets. 

Ora (A.-Sax. metal or money), A money 
of account, frequently quoted in An^lo-Saxon 
charters and in Domesday Book, estimated at 
sixteen or twenty pence, as the greater or less 
ora. The word also occurs in Swedish and 
Danish records, not only as a quantity of 
money, hut as a measure of land. (Ducange 
s.v.) 

Oracb or Orache. One of the old garden 
potherbs, now superseded by bettor esculents, 
725 


ORACLE 

especially spinach. It is the Airiplex hortensis 
of botanists. 

Oracle (Lat. oraculum, from os, a Tuimth). 
The answer ^ven by heathen deities to those 
who consulted them. The name was after- 
wards extended also to the places where snch 
answers were given. The practice of consult- 
ing oracles was peculiarly Greek. In Italy 
we have nothing whidi answers exactly to 
the Greek oracle or xfytiaThptov,^ The Eoman 
sox^ht for counsel not from the human mouth- 
piece of an unseen god, but from visible 
signs, whether in the heavens or on the earth. 
He was, in fact, under the sway of a priestly 
system which was worked for purely political 
ends. In Greece it is certain that these oracles 
exercised great influence down to a time not 
long preceding the Christian era ; hut on the 
nature and the source of that influence there is 
not the same agreement of opinion. The re- 
sponses known to us are chiefly those which 
were given to kings, princes, statesmen or 
public persons in general; and there are 
reasons for doubting whether these give fair 

ounds forjudging of their average character, 
a few have regarded them as altogether an 
imposition, others have attributed to them a 
diabolical inspiration. The character of the 
answers will not admit of the latter supposition 
as a general explanation ; in the former case 
they could never have retained that permanent 
hold on the people which undoubtedly they pos- 
sessed. If the whole action of the oracles had 
been such as was exhibited in their corrupt or 
ambiguous responses, the faith reposed in them 
must have been an impossibility. The story 
of Glaueus, the son of Epikydes (Herodotus 
vi. 86) and the parable which saved the life 
of Pactyas (Herodotus i. 169) show that they 
were consulted in cases of moral difficulty; 
and the inference seems fair that they were 
consulted far more frequently for such rea- 
sons than for any other. On this hypothesis 
their influence was primarily a moral one— an 
influence lawfully and righteously acquired, 
thox^h it may have been unrighteously and 
corruptly exercised ; and when their authority 
began to decay, we may well believe with Dr. 
Arnold {Laler Boman Commonwealth, vol. ii. p. 
397) that in the general immorality which in- 
creased as the faith in the old mythology grew 
weaker, the change was greatly tor the worse, 
and that, whatever may be the falsehood of their 
oracular predictions, ‘ there are yet specimens of 
their moral doctrine preserved, which exhibit a 
purity and wisdom scarcely to be surpassed.’ 

■ Apart from these instances of genuine moral 
teaching, all other answers may be ranged 
under the following heads 1. Enigmatical 
answers. To this class belong the tale of the 
discovery of the bones of Orestes (Herodotus i. 
67), the story of the Corinthian Cypselus, and 
of the defeat of the Spartans by the men of 
Tegea (Herodotus v, 92, i. 66). All these may 
he set down as the mythical form under which 
alone the popular mind could conceive and 
retain the traditionary history. 2. Ambiguous 
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?ins\rers, foiscaing a much, larger class, of laryngeal ;pouch ■when full grown. [Chim- 
which instances are found in the story of »anzhb.] ^ 

]Pisistrattis (Herodotus i. 62), of the fall of Orange (Ital. arancio, Venetian naranza, 
Crcesus (ihld. i. 53), and of the Eoman emperor Span, naraiga : according to Mr. Wedgwood, 
Maxentins. (Gibbon's Sowing- ch.xiv,) t£e name was introduced with the fruit, the 
3. Answers dictated by a calculation of proba- Arabic word being niranj : Dictionary of 
bilities. Such are the prohibition given to the Miglish Mymology), The well-known fruit of 
Cnidians (Herodotus i. 174) and the oracles the Orange-tree, the Oitrm Aurantium of 
relative to the colonising of Gyrene (Hero- botanists. India and China are the native 
dotus iv. 164, 167). These answers were countries of the orange; and the Portuguese 
often, perhaps generally, mistahen. Of all the are entitled to the honour of having transferred 
oracles consulted hy him, Croesus is said to the plant to other countries. Oranges are 
have found two only which spoke truly (Hero- not considered to have been grown in Europe 
dotus i. 49). 4, Answers extorted by political till the fourteenth century ; and in England 
fi.r>4 personal influence. By su<i influence tibe they have been cultivated in conservatories 
Alemmonidae are said to have brought about since 1492. They are propagated either by 
1he overthrow of the Pisistratidae ; and by it seeds, by cuttings, by layers, by grafting, or 
also Demaratus was driven from the throne of by inarching ; but the plants grown from 
Sparta. (Herodotus v. 63, vi. 66.) 5. Pre- seeds require so long to come to perfection 
dictions made up after the event. Such are that they are seldom so propagated in Eng- 
those which relate to the death of Leonidas land. Oranges are imported into this countiy 
at Thermopylae, and still more those which in cheats and in boxes, packed separately 
are said, to have been given to Croesus, and in paper. The best are brought from the 
which, in the judgment of Sir G. 0. Lewis, Axores and Spain ; but very good ones also 
* bear for the most part indubitable marks of come &om Portugal, Italy, Malta, and other 
subsequent fabrication.' (Lewis, Credibility of places. The orange trade carried on by tbis 
J^rly 'Roman History ^ vol. ii. p. 526 ; Eawlin- county is of great value and impo^nce. Kot 
son, Herodotus, vol. i. pp. 92, 188 &e. ; Cox, only is the firuit held in high estimation, but, 
Tcde of the Persian War, part ii. bh. iv. ; feom tba extreme productiveness of the tree, 
M’CuUocb, Greog. Diet. art. 'Delphi; ’ Clavier, it is sold at a price little more and sometimes 
Miw. sw Us Oracles des Anciens, 1819 &c.) even less expensive than our ordinary domestic 
The general influence of the oracles was fruits. The quantity of oranges and lemons 
undoubtedly on the decline before the intro- imported in 1863 amounted to 1,346,585 bhls., 
duction of Christianity; but the rise of the at a computed value of about 768,0002. The 
lattfflc was not the sole cause of this loss of imports in 1864 were somewhat less, 
power. Plutarch mentions that in his time The peel of the orange when preserved is a 
the oracles were eonsnlted only on private wtil-known article of confectionery ; its flowers 
questions and for the interests of individuals ; yield an essential oil (ueroli) scarcely less 
and there can be little doubt that the decay and esteemed as a perfume than the celebrated 
extinction of Hellenic freedom and nationality attar of roses : while, as if nature had intended 
sealed the doom of the Hellenic oracles. every part of it for the use of man, the wood 

Herodotus ascribes the founding of the greal of the tree is susceptible of the highest polish, 
oracle of Zeus (Jupiter) atDodona to a prophet- and is extensively employed in the arts, 
essr brought from Egypt by Phoenician traders. The principal species of the Orange family 
But his account is a mere rationalising of the are the Orange, the Lime, the Lemon, and the 
tale told to him at Dodona ; and the idea of Citron. The sweet orange of commerce is the 
Egyptian influence here has no better historical produce of different varieties of Gitrzes Auran- 
foundation than that which traces the art and Hum, and is one of the most grateful of fruits, 
philosophy of Greece to the same source- (Sir The Seyille Orange is the fruit of Citrm Riga- 
G. 0. Lewis, Astronomy of the Ancimts.) radia. [CiTjars.] 

Oral (Lat. os, oris, a mouth). In Zoolo|y, Of other plants bearing the name of Orange, 
this term is applied to the varions parts whi^ we may mention the Mock Orange, a garden 
form or relate to the mouth of animals. name for the shrub Philadd^hm ; the Osage 

Oral Tradition. [Histobioal Cubdibi* Orange, which is Maclura auranUaca ; and the 
XITT-] Quito Orange, which is the berry of Solanmn 

Orang. In the Malay langua^, this word guitomse. 
signifies man; orang-utan is therefore the Oraagremen. The name given to the 
man of the woods. By this term we commonly society instituted in Ireland in 1795 to uphold 
designate the Indian or red orang the Protestant religion and ascendency, and 

s^yrm, Linn.), This species inhabits the for the cliseouragement of Catholicism. It had 
great islands of Borneo and Sumatra, and office-bearers, a secret organisation, distinctive 
attains the ^height of from four to fi.ve feet, or orange colours, and occasional processions, 
measured in a straight line from the vertex to Orangrery. A kind of gallery, in a garden 
the hed. It has neither tail, cheek-pouches, or parterre, fer preserving orange-trees during 
nor ^<^ial callosities; but has an appendix to the winter season. An orangery is distin- 
tiiC eseemn coli, as in man. It wants the liga- guished from a conservatory by its having an 
ment ($ &eMp joint, and acquires an enormous opaque roof, while that of the latter is glaxed. 
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That at Versailles is one of the most magni- 
ficent ever built. For trees in large boxes a 
proportionably large and lofty house is requi- 
site ; it may be opaque on the north side and 
roof, with a glass front, of any convenient or 
desired len^h, width, and height. For one of 
moderate size, the height at the back wall may 
be fifteen feet, at front ten feet, and the width 
of the house fifteen feet. The floor may be 
either perfectly level, and the boxes placed on 
it, the largest behind, so that their tops may form 
a slope to the front glass, as in the conserva- 
tory of Prince Borghese at Eome ; or if the trees 
are young, a stage may he erected for a few 
years, in order to raise the plants to the light. 
If, however, the trees are of a considerable size, 
a good plan is to have square pits in the floor at 
regular distances, somewhat larger than each 
box, and in these to sink the boxes, covering 
them with mould, sand, or moss, nearly to the 
level of the pavement, so that each tree so 
placed and dressed will appear as if planted in 
a small compartment of earth. Snch is the 
plan of the large conservatory in the royal 
gardens at Monza. The walk, unless where a 
stage is adopted, should he in the middle of 
the house, with corresponding doors in each 
end j but where the trees are young, and placed 
on a stage like greenhouse plants, the walk 
shotild be in front,- as in no other situation 
could the eye of the spectator meet the foliage 
of the plants. Where the walk is in the 
middle, with a double row of trees on each side, 
as at Monza, the effect in winter is magnificent. 

■Where the trees are to be planted as stan- 
dards in the borders or floor of the house, it is 
requisite for the health and beauty of the plants 
that the building be glazed on all sides, and 
heated by hot water or flues. In winter the 
beds might he covered with turf, strewed -with 
daisies, violets, and primroses ; these would j 
come early into flower, and if the turf were 
kept very short about the roots of the flowering 
plants, and the trees in excellent condition, 
only lihose who have seen the first-rate regu- 
larly planted standard orange groves of Hervi 
could form an idea of the effect, which, by con- 
trast with the external winter, would he felt 
as an anticipation of real spring, 

Oranglte. A name given to the orange- 
coloured varieties of Thorite from Brevig in 
Norway. 

Oratorio (Ital.). A sacred^ musical com- 
position consisting of airs, recitatives, duets, 
trios, choruses, &c., the subject of which is 
generally taken from Scripture. The text is 
usually in a dramatic form, as in Handefs 
Samson ; hut it sometimes takes the form of a 
narrative, as in Israel in Egypt', occasionally 
it is of a mixed character, as in Haydn^s 
Creation; and sometimes it consists merely 
of detached passages from Scripture, as in 
the MessiaK The origin of oratorios has 
been variously accounted forj but the most 
prevalent opinion regards them as originally 
founded iipon the spiritual songs and dialogues 
which were sung or recited by the priests of 
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^e oratory. [Obatoby.] The more recent 
mtroduction of this species of musical drama 
is on all sides attributed to St. Philip Neri, 
about the middle of the sixteenth century; 
hut oratorios, properly so called, were not pro- 
duced tin about a century afterwards. At first 
the persons introduced were sometimes ideal, 
sometimes parabolical, and sometimes, as in the 
later oratorios, taken from sacred history ; hut 
this species of drama soon assumed a more regu- 
lar form, and oratorios became great favourites 
in Italy, where they were constantly performed 
dmdng the Carnival ; and they have since given 
birth to some of the noblest and most elaborate 
compositions of the ^eat masters both of Italy 
and of other countries. Oratorios were first 
introduced into England by Handel in 1720, 
though they were not publicly performed till 
1733. 

Oratory. A room in a private house set 
apart for prayer. It differs from a chapel, 
inasmuch as it does not contain an altar, nor 
may mass be celebrated in it. 

Obatoby. In Ehetoric. [Eloq'CBncb.] 

Oratory, Priests of tlxe. Various con- 
gregations of ecclesiastical persons living in 
community, witbont being bound by any special 
vow, have assumed this title. The first con- 
grejgation of the Oratory was founded by St, 
Philip Neri, at Eome, in the beginning of the 
sixteenth century. Similar societies were soon 
formed in Italy and the Low Countries, hut 
without any mutual connection; and such now 
exist in England, France, and elsewhere. The 
congregation of the Oratory at Paris was founded 
by me cardinal Pierre de Bundle in 1611, and 
had several houses in different parts of the 
country. It produced many men of celebrity ; 
among others, Malebranche and Massillon, 
There can be no doubt that its chief object was 
to counterbalance the increasing influence of 
the Jesuits. 

Orb (Lat. orbis). In the language of the 
old astronomers, this word usually signifies a 
hollow sphere. They supposed the heavens 
to consist of such orbs or spheres, enclosing 
one another, and cari^ng with them in their 
revolutions , the different planets. (Sir C. C. 
Jjema, Astronomy of tJie Anoientsi!^ The orbis 
ma^mus, or great orb, was that in which the 
sun is placed. As the orbs were concentric, 
and theic number equal to that of the known 
planets, with one for the moon and another for 
the fixed stars, it was necessary to suppose 
them to be transparent or crystalline. The word 
also denotes any round or circular body, and 
sometimes it is used synonymously 'with orbit. 

Obb. In Heraldry, the globe (orbis terra- 
rum), originally assumed by the Roman em- 
perors of later times, as a type of universal 
sovereignty, and now among the common in- 
signia of monarchioal authority. 

Orblculata. A tribe of Brachyurous Crus- 
taceans, including those which have an oblong 
ovoid carapace. 

OrbAculus. In Botany, the whole mass of 
that part of a flower called the corona in the 
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•genus StCLpdicL't also, a round flail hymenium' *egion's.“ A blue and a red dye, knoTm as 
contained -within tbe peiidium of some genera Archil or Archil, are prepared from them, 
of fungi. Orchestra (&r. opxharpf^. In Music, a 

Orhlt (Lat. orbita, a whedriraok'). In. company of musicians (also called a_ hand) 
Astronomy, the path -which any celestial body assembled for purpose of performing in- 
describes by its proper motion. The orbits of strumental music. 

all the planets and satellites are eUipaes ; and The word orchestra is also used -bo designate 
recent mscoveries seem to show that the orbits the portion of the room set apart for the players, 
of double stars, wMeh revolve about each other, Orehldaoeee (Orchis, one of the genera), 
are curyes of the same Mnd. Some comets A natural order of herbaceous !Endogens, typi- 
have been supposed to moye in parabolic or cal of the Orchidal alliance, inhabiting ah parts 
hyperbolic orbits. PPlakets ; Moon ; Satel- of the world excepting the cliniates situated 
UTE ; Stab.] opoii the verge of the frozen zone, or remark- 

OamT. In Crustacea, that portion of the able for their exceeding dryness. They are well- 
carapace in crabs and lobsters {Decapoda) to known for the singu^r form of their flowers, 
whicm the eye is attached, and the groove into Some of them grow in the earth, while others 
whidh the eye and its pedund.e are retracted, inhahit rocks and the branches of trees. They 
In sessile-eyed Crustacea there is no true oriiit, all belong to the class G^nandria of Linnaens ; 
the eyes being placed in the lateral or anterior are often very agreeably scented ; and some- 
portion of the head. In TnUMtes and L^uti times produce an aromatic fleshy fruit, as in 
“the cheeks bear the eyes upon thdir upper the case of Vanilla, which contains a large 
surface. quantity of benzoic add. The nutritions suh- 

Obbit. In Ornithology, this term is apnlied stance called Salep is -ed from the amy- 

to the skin which, sarrounds the eye ; ms is laceo-ns roots of sey( its of this order, 

generally bare of feathers, for the fawtility of OrcMl. [Aechil; OBcaraimA Webd.] 
its movements, but especially so in the paxroi Orclits (C&.). A genus of terrestrial tuber- 
tribe and the heron. ous rooted Ordiids, occurring chiefly in Europe, 

Obbit. In Osteology, the bony cavity temperate Asia, and iforth America. Several 
■which the eyeball is embedded. Each orbi species are common in our woods and pastures, 
in man is formed by seven bones — the frontal, and axe known by their spreading and often 
maxillary, jugal, lacrymal, ethmoid, palatine, spotted leaves, and erect spikes of handsome 
and sphenoid. The number of orbits boneSj flowers. The fleshy tubers, which abound in 
and the portion and degree of drcumscriptio: starch, and yield the artide of diet called 
of the orbit, vary much in lower vertebrates. Salep, are extensively collected in some parts 
Orceiiu The deep red colouring principL of Turkey for exportation to Western Europe, 
of the lichen pigments (archil, cudbear, litmus, ^ Orcln. A wmte crystalline substance found 
&C.), It occurs naturally, to a small extaii in the lichens used for the preparation of archil 
bat is phiefly derived from the decomposition and litmus. It crystallises in six-sided prisms, 
the ascicb m the hchens. which are -xery soluble both in water and al- 

OrbbarA (Gr, 2px«Toy). An endosure de- cohol. Exposed to air and light, orcin turns 
voted to the culture of frait-trees. The mos red. It has the formula Ci 4 Hg 04 . [Iicbens, 
productive orchards are generally such as ar< Colouein-g Mattebs of.] 
situated on decli-vities open to the south 03 Ordeal (Mod. Lat. ordali-om ; Ger. -urtheil, 
south-east, and sheltered from the north, north- ^JudffTnent). The practice of referring litigated 
east, and west. The most suitable soil is a cal- questions, and the guilt or innocence of parties 
c^eous clayey loam with a subsoil. The under accusation, to the judgment of God (testi- 
dimate of ordiards so situated is always warmer fled, in popular belief either by the event of 
than any other kind of situation -which thia lots, or by the success or failure of certain 
count:^ affords, and the subsoil is more certain periments), is of very ancient date ; and was 
of being dry. The surface of the soil, in thi transferred, -with other relics of their pagan in- 
case of orchards so^ situated, is generally kep stifcations, by the Teutonic nations, when settled 
under pasture which, while it prevents tht in -the provinces of ancient Rome, to their new 
earth from b^g wasted away by rams, k bodies of jurisprudence. It implies necessarily 
fayourable to the r unning of the roots imme- an utter ignorance of an order in na-tnre which 
diately under the s-urface, by wMeh they art cannot be interrupted ; and the rise of physical 
sooner called into action by heat in spring, am science first weakened and then destroyed the 
sooner thrown mto a torpid state hy cold 1_ ordeal, although it may not yet have uprooted 
autunm. The principal frmts grovra m orchards many ideas wmch belong to the soil from which 
of this description in Great Britain are the the ordeal superstition sprang up. 
apple, the pear, the plumed the cherry; and, The ordeal was awarded in various cases; 
wherever wheat can be ripened in the plains, mther arbitrarily by the court, or at the re- 
these fruits -will arrive at perfection on dedi- quest of a party accused, who was anxio-QS to 
vities such as we have mentioned. ^ dear himself ; either as an alternative for trial 

Orcbella 'Weed. A dye weed, yielded b^ by compurgation or by battle, or as the regular 
several species of lichens, known to hotaniste mode of deciding an issue. In the earlier ages 
under ^ name of RoeoeUa. They are foun( of modern European history, the ordeal -was 
Oil maritime rocks m hot and warm-temperat under the peculiar protection of titjie dergy. 
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■who afterwards d.iseo\mtenance.d it; and its 
gradual suppression must be mainly attributed 
to tbe decrees of popes and councils, of which 
several were pronounced against it in the course 
of the thirteenth century, beginning with the 
decree of the fourth Lateran council in 1215. 
Among the various forms of ordeal in rise 
among different nations, the foUcwing are some 
of the most remarkable. The trial of the eu- 
charist was used chiefly among the clergy; 
the accused party took the sacrament in attes- 
tation of his innocence, and it was believed that 
if he were guilty he would be immediately 
visited with punishment for the sacrilege. Of 
the same description was the corsnedd, or trial 
by the^ consecrated piece of bread or cheese, 
much in use among the Anglo-Saxons. The 
trial of the cross was used, both in dvil and 
criminal questions, in many European countries. , 
See the supplementary formulin to those of’| 
Mareulfus, cited by JVEeyer, Institutions Judi- 
daires, liv. ii. e. vi. It appears that the liti- 
gants, or the accuser and accused, were to stand 
upright before a cross, and that he who fell or 
changed his position first was east or con- 
demned. This popular mode of ordeal was 
abolished by the capitulary of 816, in the reign 
of Louis le D4bonnaire, as irreverent towards 
the mystery of the cross; but the abolition 
seems only to have been carried into effect in 
Italy and the provinces adjoining the seat of 
empire. The ordeal of hot water, in which the 
accused party plunged his hand into a vessdL 
of boiling water, was used by the Salian Franks, 
when pagans, as early as the fifth century. It 
was afterwards extensively practised. In what 
was called the cxjpurgatio simplex^ the accused 
plunged Ms arm to the wrist; in the triple 
ordeal, to the elbow. Trials by burning iron 
were of various sorts : carrying a red-hot bar 
in the hand, and walking barefoot over heated 
ploughshares, mentioned in the imperial capitu- 
lary of 803, and adopted in England, as is well 
known from the celebrated example of dueen 
Emma. There can be no doubt mat, in these 
severer forms of ordeal, some precaution was 
occasionally used by the clergy, under whose 
inspection and management the trial took place. 
There were also ordeals by lot, as by the casual 
choice between a pair of dice, one marked with a 
cross and the other blank, mentioned in the laws 
of the Frisons. The famous trial of the bier, in 
which the supposed perpetrator was required 
to touch the body of a murdered person, and 
was pronounced guilty if the blood flowed, 
may be r^arded as a species of ordeal, although 
founded more on usage than legal enactment ; 
as this form of superstition did not become 
prevalent until later times, when ordeals were 
no longer a recognised part of the law. To 
the same head may be referred the various 
absurd and cruel methods wMch were adopted 
in different countries to try sug>eoted witdies. 
One of the most remarkable instances of the 
solemn application of the ordeal in later times 
took place in X498, when the truth of the 
doctrines preached by Savonarola at Florence 
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waa put to the test by a challenge between 
one of his disdples and a Franciscan friar to 
walk through a burning pile. This, however, 
may be rather regarded as the appeal of an 
enthusiast to the Mvine Judgment, '^an as an 
example of a recognised usage. Ordeals are 
of common use in tbe Judicial practice of various 
heathen nations, especially of the Hindus. 

By the Anglo-Saxon laws, an option was 
given to the culprit in ordinary cases, when 
presented of a crime by the neighbourhood, or 
appealed against by the injured party, of de- 
fending Mmself by compurgation, or by the 
ordeal (of hot water, if noble, or of hot iron). 
If, being a villein, he could procure the testi- 
mony of his lord in favour of his character, 
the ordeal was simple ; if otherwise, threefold. 
In the laws of 'William the Conqueror, we find 
that accusations between an Englishman and a 
Frenchman were decided, either by the Roman 
mode of trial by inquest, by battle, or by the 
ordeal. In general, it may be considered, as 
Sir F. Palgrave remarks, rather as having af- 
forded a last chance of escape to the accused 
party, than as an ordinary mode of deciding 
on guilt or innoeence; since it does not ap- 
pear to have been usually resorted to, unless 
where the accused failed in dearihg himself 
by the testimony of the ne^hbourhood to 
to character or to the fact.’ Thus torture 
in the civil law, according to principle, was 
applied only where the evidence was sufficient 
to warrant a conviction, and the defendant 
refused to confess. When, however, the old 
form of trial by compurgation was abolished in 
England by the assizes of Henry II., the trial 
by ordeal became more important than before. 
It appears that, in presentment by the inquest 
(whence originated the grand Jury), the culprit 
was immediately adjudged, without option, to 
dear himself by ordeal; that> if he escaped 
tMs test, he was still condemned to abjure the 
country; so that the presentment became in 
some sort equivalent to a final trial.^ The 
second inquest or jury trial, at this period, is 
thought to have been only awarded as a matter 
of special favour. But when ordeal had been 
forbidden by the 18th canon of the fourth 
Lateran council, in 1216, as before mentioned, 
it was immediately disused in England; and 
hence, after a considerable interval, during 
wMch the practice of criminal law seems to have 
remained in a very uncertain state, the practice 
of trial by the second inquest, or petty jury, 
feom being the exception, gradually became the 
general rule. de V Acad, des Inser. vol. xv.) 

OrdLeal Bean. [Oaxabajs; Bxak.] 

Oraeal Root. The roots of a species of 
Btrychnos^ used as an ordeal by the natives of 
Western Africa. 

Ordeal-tree. The name of Wrythro- 
phlimm gvmsmsc. That of Madagascar is 
C&tb&ra vmhiifera. 

Order (Lat. ordo). In ArcMtecture, a sys- 
tem or assemblage of parts subject to certain 
uniform established proportions, regulated by 
the office which each part has to perform. An 
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order may "be said to “be tlie germs, o£ wHcli tlie [ greater mass tlian itself ; or, in other words, 
species are TtLscan, Doric, Ionic, Corinthian, h.at there should he an equality between the 
and Composite ; and consists of two essential weights and supports ; i. e. in this case, be- 
parts— a column, A (fig. 1), and an entablature, tween the entablature and column. In re- 
Fig, 1. These are subdivided: the first spect of the voids left between the columns or 

L-ly into three parts, namely, the base supports below the entablature, there seems to 

Tt V - ft •— [ 0, the shaft D, and the capital E; have been a great diversity of practice; for 

, r ,- JL second also into three parts — we find them varying from 1*03 to 2*18, unity 

namely, the architrave, or chief heing the measure of the supports. Le Brun 
beam, F, which stands imme- makes the areas of the supports, weights, and 
diately on the column ; the frieze voids equal to one another ; and in the monu- 
0, which lies on the architrave; mental specimens of the Doric order, such as 


and the ftomice H, which is the 
crowning or uppermost member 
of an order. In the subdivisions 
certain horizontal members are nsed, which, 
from the curved forms of their edges, are called 
motddings. These are theoyolo, the talon, the 
cyma, the cavetto, the torus, the astragal, the 
seotia, and the fillet, which are defined under 
their several names in this work. The cha- 
racter of an order is displayed, not only in its 
column, but in its general forms and detail. 
Though a building be without columns, it is, 
nevertheless, said to be of an order, if its details 
be'regulated according to the method prescribed 
for such order. 

In setting up, or, as it is more technically 
expressed, in profiling an order, it is usual to 
make the entablature of the height of one-fifth 
of the entire order. The height of the column 
is measured in terms of its lower diameter, 
which is divided into sixty parts, called minutes^ 
used as a scale for the different subdivisions, 
In the Doric order the semidiameter of the 
column is called a modide ; but as it is di- 
vided into thirty parts, there is, iu fact, no 
essential difference between the scale of this 
and the other orders. The columns vaiy from 
seven to ten diameters in height in the dmerent 
orders. The height of the entablature 
usually divided into ten parts, of which three 
are assigned to the architrave, three to the 
frieze, and four to the cornice ; except in the 
Doric order, in which the height is divided into 
eight parts, the architrave having only two, 
the frieze and cornice each three. 

The rule above given for regulating the 
relative heights of the column and entablature 
is fouud’ed upon the practice of the ancients, 
who rarely exceeded or fell short of the pro- 
portion thus established. Whether this practice 
of assigning one-fifth of the height of the whole 
order to its entablature was arbitrary or em- 
pirical, is worth an enquiry, which, we are 
jnclined to think, has not been bestowed upon 
it in any architectural work, at least not in any 
one which has fallen tmder our notice : though 
the principles developed in a work by Le Bran, 
entitled, ^Sorie de Architecture Grecgm et 
^omaine^ dMuite de V Analyse des Mommms 
Antiques (fol. Paris 1807), if carried throngh 
doinreetly, seems to point to 'the reason of the 
practice. One of the most obvious principles 
of proportion in respect of loads and supports, 
and one apparently founded on Nature herself, 
is, that a support ahpuld not he loaded with a 


the Parthenon, &c., he seems borne out in the 
law he endeavours to establish ; but in lighter 
specimens, such as the temple of Bacchus, at 
Teos, where the supports are to the voids as 1 
to 2*05, and in the temple of Athena [Mineeva] 
Polias, where the ratio is 1 to 2*18, he can 
hardly be considered correct. Indeed, there 
scarcely seems a necessity for such a limitation 
of the voids as he prescribes, seeing that, with- 
out relation separately to the weight and sup- 
port, stability would be obtained so long as the 
centre of gravity of the load fell within the 
external face of the support. If, then, it be 
admitted that, as in the two examples above 
mentioned, the voids should be equal to the 
weights and supports jointly, we have the key 
to the rule ; and, instead of being surprised at 
the apparently strange law of maMngthe enta- 
blature one-fourth of the height of the column, 
we shall find that none but tiie result assumed 
can flow from the investigation. 

'ffig- 2. Fisr. 3. Fip. 4. 

SDiam. ZDiam. loViam. 

;j**|**|4*'^|‘*lK -fi-.- I 



In fig. 2, let A B he the height of the 
column, and let the distance between the 
columns he one-third of the height of the 
column = C D. Now, if A B he subdivided into 
four eqiml parts, at a, b, and c, and the hori- 
zontal lines ad^h e, c he drawn ; also, if 
CD be divided horizontally into four equal 
parts, and lines^ he drawn perpendicularly up- 
wpds intersecting the former ones ; the void 
will be divided into sixteen equal parallelo- 
grams, one-half of these being the measure 
of the two semi-supports. B C and D E being 
made equal then to one-fourth of C D, it will 
he manifest, from inspection, that the two semi- 
supports will jointly be equal to eight of the 
parallelograms above mentioned, or one-half 
of the void. We have now to place the weight 
or entablature, AG- HI, upon. the sup^rts or 
columns and equal to them in mass. Set up 
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from A to F another ro^r of parallelograms, 
each eqiml to those above mentioned, A F K I. 
Tliese will not he equal to the supports by two 
whole paraUelograms, being in nnmber 6 only 
instead of 8 ; dividing, therefore, 8, the number 
in the support, by 6, the number already 
obtained, we have 1*333, &c., which is the 
height A G- must be, that the weights may equal 
the supports, excee^g one-quarter the height 
of the eolunm by only of such quarter, a 
coincidence singularly corroborative of the rule 
laid down. From inspection of figs. 2, 3, and 4, 
it is evident that, when the void is one-third of the 
height of the columns in width, the columns 
will be 6 diameters in height ; when one-quarter 
of their height, they will be 8 diameters high ; 
and when one-fifth of their height, they will be 1 0 
diameters high ; also, that the intercolumniation, 
called sy^tyle, or of two diameters, is constant 
by the arrangement. Let us now try the prin- 
dple in another way : Fig. 6 is the general 
E'ig. 6. form of a tetrastyle 

temple, wherein the co- 
lumns are assumed at 
pleasure 8 diameters 
high: then, 4 x 8=32, 
the area of the supports ; 
and as, to fulfil the con- 
ditions, the three voids 
are to equal twice that 
area, or 64, they must in all be equal to 8 
diameters, for extent, 

therefore, will be 12 diameters of a cohunn. 
To obtain the height of the ent?,blattire, so that 
its mass may equal that of the supports, as the 
measures are in diameters, we have only to 
divide 32, the columns, by 12, the whole extent 
of the facade, and we have two diameters and 
two* thirds of a diameter for the height of the 
entablature ; making it a little more than one- 
quarter the height of the column, and again 
agreeing in terms of the diameter with many 
of the finest examples of antiquity, or veij 
nearly so. If the pediment be employed, it is 
evident, the dotted lines AC, C B, being bi- 
sected in a and h respectively, that the triangles 
A E J B F, are equal to a I) C and D 0 A, 
and the loading or weight will not be changed. 
Similar results are obtained in fig, 6, where 
the height is 10 diameters, the number of 
Pig. g. columns 6; the whole, 

therefore, 180, the 
supports being 60. 
Eeref § = 3| diameters 
will be the height of 
the entablature. 

"We cannot leave the 
subject without ad- 
verting to the rules 
given by Vitruvius (chap. ii. hook iii.)-— rules 
which were the result of the practice^ of 
the time in which he lived, and which, with- 
in small fractions, singularly corroborate the 
assumed hypothesis of making the ^ voids 
equal to twice the supports. Speaking of 
the five species of temples, after naming 
the different intereolumniations, and recom- 
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mending the eustylos as the most beautiful, 
he thus directs the formation of temples 
with that interval between the columns. The 
rule for designing them is as follows: ‘The 
extent of the front being given, it is, if tetra- 
style, to he divided into eleven parts and a 
h^, not including the projections of the base 
and plinth at each end; if hexastyle, into 
eighteen parts ; if oetastyle, into twenty-four 
parts and a half. One of either of these 
parts, according to the case, whether tetrastyle, 
hexastyle, or^ oetastyle, will he a measure 
equal to the diameter of one of the columns. 
The heights of the columns will he ei^ht parts 
and a half. Thus, the intereolumniations and 
the heights of the columns will have proper 
proportions.* Further on in the same chapter 
he gives directions on ar8eostyle,,diastyle, and 
systyle temples, on which it is unnecessary 
here further to enlarge. Let the above rules 
be examined. ^ The tetrastyle is 11| parts 
wide, and 8| high : the area, therefore, of its 
whole front will be Hi x 8| = 97|. The four 
columns will be 4 x 8j« 34, or a very little 
more than one-third o± the whole area; the 
remaining two-thirds, speaking in round num- 
bers, being given to the intercolnmns or voids. 
The hexastyle is eighteen parts long, and 
eight and a half high : the whole area, there- 
fore, is 18 X 8|= 163. The six columns will be 
6 X 8|=61, or exactly one-third of the whole 
area ; the voids or intercolnmns occupying the 
remaining two-thirds. The oetastyle is 24| parts 
in extent, and 8| in height: 24| x 8| = 20 8|. 
The eight columns will be 8 x 8|=68, or very 
little less than one-third of the area, and the 
voids or intercolnmns about double, being the 
remaining two-thirds. 

The average of the intereolumniations in the 

111 

first case will be — ^ — — 2| diameters. 

3 

1 A a 

In the second ease — =a2|. 

In the third case 2^^. 

As, in our opinion, a discrepancy between prac- 
tice and theory will not shake the principle, we 
are not fearful of candidly submitting a syn- 
optical view of some of the most celebrated 
examples of antiquity in which a comparison 
is exhibited between the voids and supports. 
It is certain that in every case the former 
exceed the latter, and that, in the early Doric, 
the ratio between them nearly approached 
equality. In comparing, however, the supports 
with the weights, there is every appearance of 
&at portion of the theory being strictly true ; 
for, in taking a mean of the six examples of 
the Doric order, the supports are to the weights 
as 1 : 1*16 ; in the five of the Ionic order, as 
1 : 1*06 ; and in the fonr of the Corinthian 
order, as 1 : 1*04 ; a coincidence so remark- 
able that it must he attributed to something 
more than accident, and deserving much more 
extended consideration than our limits here 
admit. 





ORDERS 

instance of tliis proceeding was on April 1, 
1747. 

Order of Superposition. A Geological 
term, implying tlie regular succession of ar- 
rangements wHich the strata forming the ex- 
terior crust of our globe invariably follow. 
[GBonoGY.] Although certain strata or forma- 
tions are occasionally wanting, they never de- 
part from a constant order of superposition. 

Orders, Boly. A term applied to the 
different ranks of ecclesiastical persons. The 
established church of England recognises only 
the three orders of bishops, priests, and dea- 
cons. The Roman Catholic church admits of 


We close this short enquiry by adverting to a 
curious fact connected with it y viz. the area of 
the points of support for the edifice which such 
an arrangement ^ords. In fig- 7, the hatched 
Fig. 7, scjuares represent the quarter 

S piers or columns in a series of 
intercolumniations every way, 
suehintercolumniations being 2 
diameters, or 4 semidiameters : 
these, added to the 2 quarter 
piers, will make 6, whose 
square, 36, therefore, is the 
area to be covered with the weight; the 4 
quarter piers or columns =*4; hence the points 
of support are ^ of the area = O'lll. Row, in 
twenty-five of the principal buildings in Europe 
[Points of Suppobt], the ratio will be seen to 
be 0’168 on the mean, differing only 0*057 from 
the result here given ; but if we take the sub- 
joined buildings, the mean will be found to 
differ much less, viz. — 

Temple of Peace . • . 0*127 

S. Paolo fuori le Muro . . 0*118 

S. Sabino .... 0*100 


seven orders : four minor, secular, or petty, of 
doorkeeper, exordst, reader, and aeolyth ; three 
major, of deacon, priest, and bishop. The first 
are mere foimaHties, and generafiy conferred 
on the same day ; the admission to the latter 
constitutes the sixth sacrament of Boman- 
! ism : the reformed churches acknowledge 
only the three latter orders. , [Episcopacy.] 
The ^ Gbeek church rejects four minor, 
but has the additional one of subdeacon. 
[Obdination.] 

Orders, Religions. Religious orders are 
of three Hnds: 1. Monastic; 2. Military; 3. 
Mendicant. 

1. The Monastic orders were distinguished 
by the rules to which they were subjected by 
their respective fotmders. Of these the prin- 
cipal are the Basilian, the Benedictine, and the 
Augustinian. 

i. The earliest comprehension of a number 
of conventual sodeties under one rule was 
effected by St. Basil, archbishop of Caesarea, in 
Aria Minor, who united the hermits and ceno- 
Mtes already established in his diocese, and 
prescribed a uniform constitution for them, in 


S. Eilippo Reri . . ,0*129 which he strongly recommended the ohligation 

of a vow upon admission. This xecommenda- 
Obdbb. In the Fine Arts, the regular tion was a novelty in the monastic system, 
disposition of the parts of a work, so that which had existed up to that time (a.d. 370) 
neither confusion nor jarring effects may without any such imposition. This institution 
prevail. _ prevailed throughout the eastern districts of 

Obupb. In Mathematics, a term frequently Christendom, and has subsisted in the Greek 
used synonymously with degree. Thus the church up to the present time with little varia- 
order of a curve or surface is the same as tion. 


the degree of its equation. [Oubvb and 
Surface.] Although synonymous, however, 
when applied to ordinary algebraic equations, 
the terms ord^ and degree have distinct mean- 
ings when applied to differential equations, and 
to equations of differences, PIibtbbbntiai:. 
Eq-uation.] 

Order of the Say. In Parliamentary 
usage, one method of superseding a question 
ahr^y proposed to the House is by moving 
‘for the omer of the day to be read.’ This 
motion, to entitle it to precedence, must be 
for the order generally, and not for any 
particular order; and, if this is carried, the 
orders must be read and proceeded on in 
tile course in which they stand. But it eau 
be in its turn superseded bv a motion 
*to, a^joum.^ In HatseH’s Prccadenis of 
FarUamntf vol n., it is stated that the first 
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ii. In the West, the first order of monks 
was founded Benedict of Nursia (a.j>. 
629), _ He conceived that the ends of monastic 
seclusion might be better attained by a disci- 
pline uniformly imposed, than by the arbi- 
trary aiMterities of many of the Eiu'opean 
co m m uni ties. He insisted, moreover, very 
strongly upon the duties of manual labour 
and reading, as well as of prayer. This rule 
was revised three centuries later by another 
Benedict, a native of Aniane, -in the South of 
France. 

From this remodelled system, which was 
more severe than its predecessor, and was soon 
adopted throughout the Benedictine monas- 
teries, already exceedingly numerous, arose 
vwious branches, all more or less , famous in 
eedesiastieri history. The order of Gluni, 
the Cistercians, the Chartreuaq the Carnal- 



dulenses, Btsemonstratenses, dec. are distinct 
offshoots from this main trunk, and for many 
centuries have covered the face of Catholic 
Europe. 

iii. The original inhahitants of the monas- 
teries were la^en ; the spiritual duties of the 
institution being performed by the pastor of a 
neighbouring village, or by one or two resident 
ecclesiastics. The authority of Augiistine was, 
however, claimed for clerical societies living 
together under rule ; and the order of Augus- 
tinian canons, consisting expressly of persons 
ordained or destined to the sacred profession, 
claims a place among the three principal 
monastic institutions. These canons were 
afterwards divided into the regular and secu- 
lar, according as they observed what tra- 
dition affirmed to be the rule prescribed 
by^ the founder himself, or those of certain 
bishops who, in later times, had reorganised 
the system. 

2. i. The Mli^ry orders form also an 
important feature in ecclesiastical and political 
history. The necessity under which the monks 
lay, in unsettled times, of assuming arms to 
defend their possessions, may have suggested 
the first idea of uniting the military with the 
religious profession. 

The earliest order, however, of this kind — 
that of St. John of Jerusalem, or the Enights 
of the Hospital — arose, in the Seventh century, 
out of a religious community, to which the care 
of an hospital in J erusalem had been consigned. 
The Hospitallers were afterwards better known 
under the titles of Knights of Khodes, and, 
stiE later, of Malta. 

ii. The Knights Templars also received 
their appellation from Jerusalem, the place of 
their origin and early abode. They were 
founded in 1118 ; and to them certain military 
duties were from the first specially prescribe^ 
as the defence of Palestine, and the protection 
of pilgrims in the Holy Ijand, After the 
expulsion of fhe Christian arms from tliat 
region, they spread over Europe and became 
a very numerous and powerful hodyj until, 
having excited the fears or avarice of popes 
and princes, they were condemned by a council 
assembled at Vienna, and exterminated by a 
vigorous and cruel persecution. 

iii. The third Military order is the Teutonic. 
This institution, again, was an offspring of 
the crusades, and a native of Palestine; ori- 
ginating in the officer of an hospital at the 
siege of Acre. On the termination of the 
holy wars, these knights became established 
in Germany, and distinguished themselves by 
the conquest and conversion of Prussia and 
Pomerania. Their order only ceased to exist 
when, at the Eeformation, its members aban- 
doned the cause of the papacy, and embraced 
the prevalent opinions of the north of Ger- 
many. To these may be added various infe- 
rior military orders, especiaEy those of Spain 
and Portugal. [Oaxatkava and Aicantaba, 
Oddubs of.] 

3. The Mendicant orders were the creation 

733 


of the papacy, for the advancement of its own ' 
political purposes. [Monaohism-] It was in the 
twelfth century that the apprehensions of the 
Holy See were first excited by the rise and spread 
of heretical opinions ; nor, at that period, were 
either the secular or the regular clergy disposed 
to rouse themselves from their indolence and 
vice to comhat with these active assailants. 
A new ally was required^ and was furnished 
in the order of St. Dominic, which, after com- 
pleting its first mission in the extinction of the 
heresy of the Albigenses, was placed upon a 
permanent footing % a bull of Honorius III, 
The Franciscan friars were instituted nearly at 
the same time, and avowed the same principles 
of poverty and mendidty. ‘ Franciseanism,* 
Dean Mihnan remarks, * was the democracy of 
Christianity; but with St. Francis it was an 
humble, meek, quiescent democracy. In Ma 
own short fragmentary writings, he ever en-- 
forces the most submissive obedience to the 
clergy. But ere long his more vehement disciple, 
Antony of Padua, sounded a different note ; he 
scrupled not to denounce the worldly clergy. 
At Eimini, at Milan, and in other cities, he 
held disputations against the heretics, who 
yielded to his irresistible arguments. The 
clergy dared not but admire Antony of Padua, 
whom miracle began to environ. But they saw 
not without terror that the meek Franciscan 
might soon become a formidable demagogue, 
formidable to themselves as to the enemies of' 
the faith. But, what is more extraordinary, 
already in the time of St. Bonaventura they 
had b^un to be faithless to their hard bride, 
Poverty. Bonaventura himself might have 
found it difficult to adduce authority for his 
laborious learning in the rule of his master. 
The rule had required the peremptory renun- 
ciation of all worldly goods by every disciple 
of the order, and -those who received the prose- 
lytes were carefully to abstain from mingling 
in worldly business. Hot till he was absolutely 
destitute, did the disciple become a Francdscan* 
St. Francis rejected alike the pomp of ritual 
and the pride of learning. The Franciscan 
services were to be conducted with the utmost 
simplicity of devotion, with no wantonness of 
music. There was to be only one daily mass. 
It was not long before the magnificent church 
of Assisi^ began to rise ; and the Franciscan 
services, if faithful to the form, began soon by 
their gorgeofisness to mock the spirit of their 
master.’ {History of Zatm Chnstianit^, book 
ix. ch. X.) 

Our limits allow us only to mention, in ad- 
dition, the Caimdites, so caEed from Mount 
Carmel, where the order originated ; the Au- 
gustiniana, who complete the number of the 
Mendicant orders ; the Jesuits ; and lastly, 
the several ordeijs of religious women, usuaUy 
styled nuns, from a word, as it is said, of 
I^yptian origin. The first nunnery is tra- 
ditionally said to have been founded by St. 
Syndetica, a contemporary of St. Antony, in 
the third century. The first established in 
Ehgland'was in a.d. 630. Many orders of 



OBDINAL 

nuns are connected, T>y their foundation, witii ' 
religious bodies of the other sex : others are 
of separate institution. The principal wiU be 
found noticed under their respective titles. 
[Bbnbdictikii M 01 TK.S; CxxovBtts; CxMAintr- 
iiAn-s; CxuTHUsiAJsrs ; Cklbstenbs; Cister- 
cians ; Cluniacs ; Cordeliers ; Jnsturs ; Tem- 
plars ; Teutonic Order ; &c.] 

Ordinal. The name given in England to 
an old work containing the ritual or reli^ons 
ceremonies necessary to be performed before 
the ordination of a priest. It was composed 
in the reign of Edward VI., and revised by the 
English clergy in 1552. 

Ordinance. An obsolete wo^ signify^ 
a decree or enactment. After the time of Philip 
the Pair (1227), the laws made hy Preneh 
kings were generally termed ordinances (or- 
donnanee) ; a term which, in its most compre- 
hensive, sense, indnded also their edicts, deda- 
rations, and letters patent. The right to issue 
ordinances for the execution of the laws (equi- 
valent to proclamations and orders in coundl) 
was conferred on the monarch hy the Preneh 
chart^s ; and it was on an ambiguity of lan- 
guage in the clause conferring this right in that 
of 1814, that a defence was attempted for the 
illegal proceedings of the ministers of Charles 
X. in 1830. The best collection of the Or- 
dormances des Rots de France is that begun 
by order of Louis XIV., of which the first 
volume appeared in 1723; it extends to 12 
vols. folio. 

The Self-denying Ordinance, in English His- 
tory, was a resolution of the Long Parliament, 
in 1644, by which its members bound them- 
selves not tc take certain executive offices, par- 
ticularly commands in the army ; the effect of 
which, as is well known, was the transference 
of power, first in the army, and then in the state, 
from the Preshytexian to the Independent 
party. 

The word ordinance is still in use in Eng- 
lish official language, to denote laws made by 
colonial legislatures appointed by the crown ; 
those made by representative legislatures being 
styled acts. 

Ordlnand (Lat. ordinandus). In Ecde- 
siastieal Antiquities, one about to receive or- 
ders ; the name ordmant being applied to the 
prelate conferring orders. 

Ordinaury. A term of the Civil Law for 
any judge who has authority to take cog- 
nisance of causes in his ov^ tight, and not 
hy dele^tion ; used, in English law, with re- 
ference to ecclesiastical judges only. Thus, 
a hishop is ordinary in his own. diocese; an 
archbishop, for the purpose of appeals, in. Ms 
province. 

, Ordinaby. La the Court of Session in Scot- 
land, a single judge (by courtei^ styled lord), 
who sits in the otcUr Aouse to decide causes’ 
m the jBbfSt instance. There are five such 
•jui^s: their decisions may be brought by 
appeal under review of one of the divisions 
cf . mmr home the court. [Session, 

CouRorew,] 
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Ordinary. In Heraldry, a portion of the 
escutcheon comprised between straight or other 
Hues. It is the simplest species of charge ; and 
many of the most ancient escutcheons known 
contain no other bearing, although in others, 
also of great antiquity, the ordinary itself is 
charged with other bearings. An ordinary 
should, it is said, comprise the fifth of the shield. 
The number of ordinaries in common use is 
considerable ; among the chief are the Pale, 
Fbss, Bend, Bar, Saltier, Chevron, Cross, 
Each of these is usually bounded by straight 
lines; but the lines may be also diversified in 
various manners. Thus, an ordinary bounded 
by serrated lines is said to be indented ; bounded 
by undulating lines, wav^. There are many 
other deviations from the straight line, as 
inffraikd, invected, neb'edy, raguly, rayonny, 
danoetty, embattled or crenelly, battled embat- 
tled^ fdlissy, angled, leicelled, escartely, nowy, 
doveiaU, potmey. When an ordinary has two 
sides, and is only varied on the upper, it is said 
to be supermgrailed, superinvected, &e. ; if only 
on the lower, stddngraued, &c. 

Ordinary. In the Navy, the establishment 
of the sMpping not in actual service. An 
ordinary seaman is one not qualified to take 
the helm or sail the ship. 

Ordinary of Vewgrate. The name given 
to the chaplain of the prison of Newgate. 

Ordinate. In plane Cartesian G-eometry, 
each point is determined by two coordinates : 
one of these being distinguished as the abscissa, 
while the other is termed the ordinate, [Co- 

ORUINATES.] 

Ordination. The ceremony of conferring 
orders in the church, which is derived, hy 
communities that admit a regular commission 
and succession in the ministry from the time 
of the apostles, jErom the authority of Jesus 
Christ. Prayer and the imposition of hands 
are mentioned as forming part of the ceremony 
of ordination of deacons in the Acts of the 
Apostles ; and ordination is even now con- 
ferred under similar forms in most ChristiaD. 
churches. 

The Eomish church holds ordination to he 
the sixth of its seven sacraments; it is re- 
garded as a mystery or sacrament by the Greek 
ch^ch also ; and, to a certain extent, by the 
High Church party in the church of England 
In the Lutheran and Eefoxmed churches, aH 
saeram^tal character is repudiated, and the 
imposition of hands retained as a ceremony 

In the Scotch Presbyterian church the term 
ordination is popularly but improperly (Hill’s 
Lectures on IHvinity) applied to the act by 
which a licensed preacher or probationer is 
inducted into the charge of a particular parish, 
or congregation. 

Ordnance. A Military term, applied ge- 
nerally to Guns, Mortars, Howitzers and 
Carbonades. The accompanying table ^ves 
the lengths, weights, calibres, and chaj^s of 
the most important pieces of ordnance in our 
service - 
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nature of Ordnance 

Length 

Weight 

Calibre 

Charge 

Service chiefly 
employed for 

Smooth Bohed. 









Oasi iron : — 


ft. 

in. 

cwt. 

inches 

lb. 

oz. 


10-inch gun , 


9 

4 

87 

10 

12 

0 

Land & sea serv. 

S » „ . 


8 

0 

52 

8*05 

8 

0 

siege gun. 

68-potinder gun . 


10 

10 

112 

8*12 

18 

0 

L.A (long ranges). 

68 „ „ . 


10 

0 

96 

91 

16 

0 

S.S. (pivot gun). 

ft ti 


9 

6 

56 

6*41 

10 

0 

L.S. (fortresses). 

82 „ „ 


9 

0 

50 

6*376 

8 

0 

siege gun. 

24 ., 


9 

6 

50 

6*823 

8 

0 

it tt 

IS >1 it 


8 

0 

38 

5*292 

6 

0 

position gun. 

10-ineh howitzer . 


6 

0 

42 

10 

6 

0 




4 

0 

22 

8 

8 

0 

” » 

IS-inch mortar 


4 

5 

100 

13 

20 

O'! H 

S.S.bombardment. 

1^ i» ti * 


3 

9 

52 

10 

9 

8 § 


. 13 „ 


3 

3 

86 

13 

9 


L.S. 

10 „ 


2 

7 

18 

10 

4 

0 fi 


8 


2 

1 

9 

8 

2 

oj a 

a tt 

Bronze : — 









9-pouuder gun . 


6 

0 

IH 

4*2 

2 

8 

field batteries. 

0 „ . 


5 

0 

6 

3*66 

1 

8 

horse artillery. 

24-pouadep howitzer 


4 

8 

12^ 

5*72 

2 

8 

field batteries. 

12 ,, „ . 


3 

9 

H 

4*58 

1 

4 

horse artiUeiy. 

jBzMlt up : — 



* 






150-pounder gun , 


12 

3 

240 

10*5 

35 


naval service at 

100 „ „ , 


10 

0 

125 

9 

20 

0/ 

close quarters. 

Bixlhd. 









Muzzle-loading : — 









9-inch gun . 

* 

12 

3 

243 

9 




7 „ „ . 


11 

10 

140 

7 




7 


10 

5 

130 

7 




64:-pounder gun . 


9 

3 

66 

6*3 




,Wedge^ hreecMoading:— 









64-pouuder gun . 

. 

9 

2 

63| 

6*4 




Vent-piece^ breech-loading:-— 








7-meh gun (heavy) 


10 

0 

81 

7 

12 

0 

L.S. and S.S. 

7-inch gun (light) 

, 

9 

10 

73 

7 

10 

0 

L.S. 

40-pounder gun . 

. 

10 

0 

35 

4'75 

5 

0 

S.S. and position. 


, 

8 

0 

16 

3*76 

2 

8 

position. 

20 ,, ,, . 

. 

5 

e ' 

'12J 


r 

f 

boat service. 

12 ,, » . 


6 

0 

8 

3 

1 

8 

field batteries. 

0 tt tt • 

, . 

6 

2 

6 

»» 

1 

2 

horse artillery. 

^ it ,t • 

• 

5 

0 

3 

2*5 

0 12 

colonial or naval. 


Ordnance, Board of. The name given to they he neither too large nor too smaU for 
the hoard which formerly provided the troops the purposes of the hmlding, and that they 
of the Kne, the artillery and engineers, the he conveniently distributed and lighted. This 
militia, and the navy, with guns, ammunition, word is seldom used, as the general arrange- 
and arms of every description. The Board of ment of the plan of a hnil^ng is thought 
Ordnance also superintended the affairs of the to he more comprehensive, and the sense attri- 
regiments of artillery and engineers, the pro- huted to ordinance rather clashes with the 
vision of forage for the whole of the troops meaning attributed to this one. 
at home, and erection of fortifications and Ore (Norse aar, Dan, aare, G-er^ ader, a 
military works at home and abroad, &e. The -vein, ores being frequently found running like 
Board of Ordnance was abolished during the a vein through the rock). Ores are the mine- 
Crimean war, and its functions are now per- ral bodies ]&om which metals are extracted. 
forrQedpartlyhytheWarOf6.ee, and in part by Metals exist in the ores in one of the four' 
the Horse G-uards. following states; 1. In a metallic state, and 

Ordonnance (Fr.). In Architecture, the either solitary or combined with each other ; in 
right assignment, for convenience and propriety, the latter case forming alloys. *2. Combined - 
of the measure of the several apartments, that I with sulphur, forming sulphides or sulphurets, 
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3. ComHned 'witli oxygen, forming oxides.! 4. Cojpjp&r exists: 1. In c^staUine and 

4. Combined ■with halogens and acids, form- ’ metamorpMc rocks, principally in the state of 

ing chlorides, bromides, carbonates, phos- 1 copper pyrites, in b^s, in masses, or in veins ; 
phates, &c., 'which generally go by the name 2. In stratified palaeozoic rocks, sometimes in 
of metalUo salts, masses, sometimes in veins of copper pyrites ; 

The ores whidh contain the useful metals 3. In secondary strata, especially in beds of 
constitute masses in rocks of different kinds, | schist. 4. It is also formd, though more 
OP are distriWed in lodes, veins, nests, con- ' rarely, native and as sub-oxide or ruby copper, 
cretions, or beds, with stony and earthy and as carbonate of copper or Malachite, 
admixtures, the whole or parts of which 5. Lead ores (chiefly g^ena) are very gene- 
hecome the objects of mineral e3p)loration. mlly found in veins in limestone, but also in 
These stores occur in different geological for- ^stalline rocks. They are also found in strata 
mations. open spaces or caverns, and in veins among 

The strata of gneiss and mica slate and the secondary rocks, associated with carbonate and 
limestones of the carboniferous period are oxide of iron and calamine (carbonate of zinc), 
in Europe especially rich in the ores of the The ores of lead are some'fcimes disseminated 
various metals. There is hardly any kind of in grains through more recent strata, 
ore which does not occur there in sufficient 6. Iron, is met with in rocks of all kinds and 


abundance to become the object of mining 
operations, and many are found nowhere else. 
The secondary rocks are not so rich, neither 
do they contain the same variety of ores. But 
this order of things, which is presented by 
Great Britain, G-ermany, France, Sweden, and 
Norway, is far from forming a general law; 
since in eq[uinoctial America the gneiss is hut 
slightly metalliferous; while the argillaceous 
schists, the syenitie porphyries, and several 
secondary deposits, yield the greater portion 
of the immense mineral wealth of that region 
of the globe. 

The workable ores are few in number, being 
mostly sulphurets, oxides, and carbonates. 
These occasionally form large masses, but 
more frequently they are blended with lumps 
of quarte, felspar, and carbonate of lime, which 
form the main body of the deposit. The ores 
are arranged (1) in layers parallel to the 
strata of the formation, or (2) in veins which 
traverse the rock in aU directions, or (3) in 
nests or concretions stationed irregularly, or 
finally they are disseminated in small parti- 
cles. The following general observations may 
prove useful as presenting a condensed out- 
line of the position of the most useful ores : — 

1. . Tin exists as stannic acid or peroxide 
of tin principally in granite, appearing either 
in interlaced masses, or as a constituent part 
of the rock itself, and more rarely in distinct . 
veins. Tin-ore is also found in alluvium, filling , 
up low situations between lofty mountains. i 

2. Gold occurs either in beds or in veins ; in ' 
the former case it is frequently in crystalline 
rocks ; though it is also found in limestone. 
The gold of alluvial districts occurs, as well 
as allu'vial tin, among the debris of the more 
ancient rocks. 

3: Silver is found, particularly in veins and 
beds, in crystalline and metamorphic rocks; 
though some veins of the ores of this metal 
Occur in seconds^ strata. The rocks richest 
in it are gneiss, mica-slate, clay-slate, and some 
^i^eties of limestone. Large deposits of the 
richer ores of silver are rare in secondary for- 
mations ; but the metal occurs in combination 
with the ores of copper, and is almost always 
present with -galena. 
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of all ages. Among crystalline rocks magnetic 
iron-ore and specular iron-ore occur in beds, 
sometimes of enormous size, or in veins. The 
ores of red or brown oxide of iron [Bjbm'A'Iite] 
are found generally in veins, or occasionally in 
masses with spar^^ iron, hoth in crystalline 
and metamor]^c rodks, and sometimes in 
secondary strata; but more frequently in the 
carboniferous rocks, as beds of clay-ironstone, 
of globular iron oxide, and carbonate of iron. 
In alluvial districts, we find ores of clay- 
ironstone, granular iron-ore, bog-ore, swamp- 
ore, and meadow-ore. The iron ores in cry- 
stalline rocks often exhibit a metallic aspect, 
with a richness amounting even to 70 per cent, 
of iron, while the ores in stratified formations 
are in general more earthy, • The secondaiy 
and alluvial ores present the appearance of- 
common ^one, and afford not more than 20 per 
cent, of metal. 

7. as a sulphuret, mixed with 
metal, occurs principally in clay slate and old 
red sandstone in disseminated masses. Both 
the sulphuret and the native metal are met 
with occasionally in the coal measures, al- 
though not in Great’ Britain. 

8. Cobalt occurs as arsenuret and sulphuret 
in veins in crystalline rocks ; small veins con- 
taining this metal are also found in secondary 
strata. 

^ 9. Antimony omxcB in veins among crystal- 
line and metamorphic rocks, usually in the 
state of sulphuret. 

10. BisTmth is generally met with native in 
quartz rock, 

11. Niokd occurs chiefly as arsenuret or 
sulphuret, and almost invariably associated with 
cobalt. 

12. Zinc occurs as siibhuret, or blende, in 
crystalline rocks ; as calamine, in secondary 
strata, usually along with oxide of iron, and 
sometimes with sulphuret of lead. 

As a rule, the metal of all ores requires to be 
converted into an oxide before smelting. This 
transfomation into oxide is generally effect^ 
hy roasting it in a current of air, either in heaps 
interstratified with sufficient fuel, or on the floor 
of a reverberatory furnace. The oxidised ore 
is then reduced to metal by being heated with 
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coal ot other earhonaceous matter in a suitable 
furnace. 

Itis probable thatthe carbonaceous matter em- 
ployed in this process is not the imTriediate agent 
of reduction ; but that it is first transformed by 
the atmospheric oxygen into carbonic oxide, 
which gaseous product penetrates the interior 
substance of the oxides, decomposing them, and 
cawing off their oxygen in the form of car- 
bonic acid. That this is the true mode of 
action, is evident from the well-known fact 
that an intermixture of ores and charcoal is 
not always necessary to reduction, hut merely 
an interstratification of the two, without inti- 
mate contact of the particles. In this ease, 
the carbonic acid which is generated, at the 
lower surfaces of contact of the strata, rising 
up through the first bed of ignited charcoal or 
coke, becomes converted into carbonic oxide, 
which, passing up through the next layer of 
ore, seizes the oxygen of the latter, reduces it 
to metal, and is itself thereby transformed 
once more into carbonic acid ; and so on in 
continual alternation. It may be laid down, 
however, as a general rule, that the reduction 
is the more rapid and complete the more inti- 
mate the mixture of the charcoal and the me- 
tallic oxide has been, because the formation of 
both the carhonic acid and carbonic oxide be- 
comes thereby more easy and direct. 

Oreads (Q-r. fipeitiSey). In Greek Mythology, 
nymphs of the mountains, [Ntuiphs.] 

Orelllne. A colouring principle obtained 
from annotta (Rzara or^llana). [Bixutb.'I 

Oreodoxa (Gr. ^pos, mountain, and 
credit), A genus of Palms, one species of 
which, 0, oleraeea, the Cabbage Palm of the 
West Indies, furnishes an esculent vegetable; 
the heart of young leaves, which forms the 
‘ cabbage,’ being eaten wben boiled. The pith 
affords a kind of sago, and the fruits yield oil. 

Orexis (Gr.). A term applied in medicine 
to the appetite, or a sense of hunger. 

Orfray (Fr, orfroi). A species of embroi- 
dered cloth of gold, worn anciently by the kings 
and nobles of England, and in a less costly 
form by the king’s guards. 

Org'an (Gr. &pyavoj/, an instrument). In 
Biology, organ has diverse significations. The 
chief constituent idea is work for a special md: 
thus, the heart is the organ of circulation; 
the lungs, the organ of respiration ; the liver, 
Ihe organ of bilification, &c. But, also, in- 
cipient stages in the developement or formation 
of parts are called the organs pf such; e.g. 
the periosteum is the organ of hone, the jpvlp 
is the dentine organ ; other parts of the grow- 
ing complex tooth are the enamel organ, cement 
organ, &c. The parts in which independent 
cells, with special powers, originate, are also 
called the organs of such ; as, e.g., the ovary 
is the organ of' ovulation ; the testis the organ 
of semination. It is obvious, however, fiiat 
the part which the more or less condensed cel- 
lular basis, or stroma, of tbe ovary or the 
testis may take in the production of the germ- 
cells or sperm-cells and spermatozoa, is very 
Yon. II. 737 
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! different from that which the heart performs in 
the motion of the blood, or the lungs in the 
mutation of the air inspired. 

Oboaw. In Music, a wind instrument; 
so called by way of eminence, being indeed 
perhaps less an instrument than a machine 
containing a collection of instruments, or, in 
other words, a mechanical orchestra, under 
the command of a single performer’s fingers 
on the key-hoard. Tffis instrument was in- 
vented at an early period, though until the 
eighth century it was probably but little used. 
The Greeks appear to have been acquainted 
with it ; and, in the tenth hook of his Archi- 
tecture, "Vitnivius describes an hydraulic organ 
which was played, or rather blown, by the 
fall of water, hut” in what precise manner 
is not known. The emperor Julian eulogises 
this instrument in an epigram; and St. 
Jerome speaks of one, with twelve pair of 
bellows, which might be heard at the dis- 
tance of a thousand paces ; and of another, 
at Jerusalem, which might be heard at the 
Mount of Olives. Its invention is attributed 
to Ctesibius, a barber of Alexandria. 

Large organs are usually compound instru- 
ments, containing several distinct organs en- 
(fiosed in one case, and each having its own 
row of keys. The largest or principal of them 
is called the great organ ; a smaller one, the 
choir organ ; another is called the swell organ, 
from its being enclosed in a box with shutters 
that may be opened to give a swelling effect to 
the sound ; and there is sometimes a fourth 
organ for special solo stops, called the solo 
organ. All large instruments have also a 
separate organ to be played upon by the feet, 
called the pedal organ. 

The key-boards of organs vary in extent ; 
but the compass now in general use here and on 
the Continent, is from 0 0 (8 feet) to F in alt., 4^ 
octaves : the pedal clavier has usually a com- 
pass of or 2^ octaves, from 0 0 0 to E or F. 
Each key, being pressed down with the finger, 
opens a valve, and admits the compressed air 
from the bellows into a passage formed in the 
sound-board, corresponding lengthwise with 
as many holes as there are rows of pipes; 
and the holes of each row are opened and 
shut by a register or ruler pierced with 
holes equal in number to the keys. By draw- 
ing the register the holes of one row are 
opened, because they correspond with those 
of the passage below ; so that, by opening a 
valve, the air compressed in the sound-board 
by means of bellows finds its passage into the 
pipes which correspond to the open holes of 
the register. By pushing the register or stop, 
the holes therein not answering to any of 
those' of the sound-board, the row of pipes 
answering to the register so pushed is shut. It 
is obvious, therefore, that by drawing several of 
these registers or stops, corresponding rows of 
pipes are opened. 

Organ pipes are of two sorts, flute pipes and 
reed pipes, of each of which there are several 
Flute pipes consist, first, of a foot, 
3B 
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'wllichislioUo'wandreeeivestlie'wind tliat soimdi 
the pipe ; second, the body of the pipe, ■which i 
fastened to the foot. Between the foot andth^ 
body of the pipe is a diaphragm or partition 


ORGANIC ANALYSIS 

Organic analysis is ^proadmaU, As eadi 
animal or vegetable has several limbs and 
organs, so also its tissues are composed of many 
different compounds. These are separated from 


uj. buc jjijjo AO a jjaiuiu-uu ujLuereiii; compoxuias. TJiese are separated from 

haTing a little long narrow aperture to let out each other by the consecutive application of 
the -wind; over this aperture is the mouth, mechanical disintegration, the action of sol- 
•whose unner lip, beine horizontal, cuts th vents, and fractin-nnl 


sets It in vioration, so causing tne souna. indivicluaiity of compounds is detenhined by 
pipes are made either of pewter, of lead mixec constancy of properties : specific gravity taste 
with a certain portion of tin, or of wood. Thf odour, touch, appearance, hoiling^oint if vola- 
metal pines are eenerallv cvlindrical. open a, tile, melting-point if fusible, and especially ele- 
mentary composition. In determining the last, 
however, another series of operations is requi- 
site: these constitute what is known as vMi- 


metal pipes are generally cylindrical, open a. 
their extremities, and clear in their sound 


CSJUlLiCPj OrULU. UXPOa: JUU UJJLpJLL auuLUU. 

The wooden pipes are made square on the plan 
and their extremities are generally stoppeo 
with a plug or tompion covered with leather, 
so as to be air-tight. The sound of these in 


mMe or^nic analysis. 

ov 0,0 LV uo axi-bAgMb. 4.jao ouimu vx Luese IS Organic compounds being for the most part 
softer. The longest pipes yield the graTest composed of the elements carbon, hydrogen 
the shortest the most acute soimds. Th rtTTVOrftn T,i+T»/\r>*avi 1 •* 


K s, however, which are stopped have onl; 

the length of those that are open, fo* 
the same sound. 

The reed pipes consist of a foot to carry thi 
wind to the reed, a thin tongue of hard brass 
whose extremity is fitted into a kind of moul^ 
by a wooden plug. Its other extremity is a 
liberty ; so that tile wind causes it to vihrat 
or stake ; and in proportion to tbe length o 
that part of the tongue which is at liberty ii 
the depth of the sound. After passing th 
reed, the wind traverses a long pipe whos 
dimensions and shape give character an 
quality to the sound. 


„ , and. nitrogen, ultimate analysis is 
— directed to the ascertaining of the 
centesmal founts of these elements. Com- 
bustibility is a characteristic of such bodies. 
Flesh or wood, parchment or paper, readily 
bum away when thrown into a fire. More- 
over, at such a high temperature, and with 
an ^ ample supply of air, the products of 
their combustion are always the same. The 
carbon fomis carbonic acid, and the hydrogen 
water, whilst the nitrogen escapes chiefly in 
the uneombined state. The composition of 
carbonic acid and water is constant. Ob-viously, 
therefore, if amven weight of any organic body 
^ bvant, and the products of its combustion 

The continental nations have been much m be separately coUected and weighed, a simple 
advance of the E^hsh in org^n-hmlding, the calcuJhtion wiU give the amounts of each ele- 
f. Germany and France being ment originally existing in it. This can be 
masterpieces of design and workmanship. done with great exactness. A few erains of 
Attheperiodof the restoration of Charles the suhsta^e only are operated of^ This 
II. the organs of this country had fallen quantity, being first accuratdy weighed is corn- 
much into decay, and the art of building pletely burnt by being mixed vfth oxide of 

them was then renewed here by the cele copper and heated to recess in a long narrow 

Schmidt (who, to ^stin- glass tube closed at one end and having at the 

^iish him from his nephews, Gerard and other certain arrangements for collecting the 

The science of organ-building has of late mbe^at §i6 * i this 

years again revived in this co^w and we Se emL 

have now many large organs in En^nd which >f this is hydrogen^ ^hr^rXl^s 

TOll bear favourable comparison with those through a Lcved and ^ 

abroad; among these may be mentioned those ing ^Mon^rnoSTh 
in the town halls at Birmingham and Leeds -Dreviouslv 

in St. George’s HaU, Liverpool S in qt’ acid is 

Parfs Cathedral, londol ^ ’ “ to wS 

O-An Tia W _ -i. .. 


V T r -'m-, wiree-eieventns bv v 

Organic Analysis. That part of chemical o-en is estimaf-Afl w 

iA -I.*-.. XT ^ estimatea by a second distinct opera- 

t, depending either upon its measurement 


jaxxoiu jjait ui unemicaj. geu 

manipulation which has for its object the as- Son aeuencnno- - 

certaming of the composition and constitution .s gas,^or its^ deteSoS^n 
of organic compounds. These may be natural louSe cbloridA nf ^ 
compounds whose matter has beL built up The amount of ammonium, 

under the influence of animal or vegetable life^ litrogen exisfcino- in li-y<IPOgen, and of 

or artificial compounds derived from the natural stand beinf>- t>d« 

ones, or constructed from their elements by the between thfin difference 

BkiU of the chemist. ^ Sw 7v.i c 

7 gg I the substance taken will, of course. 



ORGANIC BASES 

be the -weight of the oxygen which exists in 
that substance if the latter consist of these 
four elements only. 

Orgranic Sases. Organic compounds 
having alkaline properties. They are mostly 
composed of carbon, hydrogen, and nitrogen, 
and sometimes oxygen or sulphur, and exist 
naturally in animal and vegetable tissues, or 
are made artificially by the chemist. Qui- 
nine, morphine, and strychnine are examples 
of natural organic bases, or alkaloids as they 
are commonly termed; ethylamine, aniline, 
and urea, are organic bases that can be arti- 
ficially produced. 

The composition and properties of the natu- 
ral bases are well known ; but their constitu- 
tion, except in very few cases, has not yet been 
det^mined. They all contain nitrogen. The 
artificial orgjanic bases are mostly derived 
from ammonia, by the replacement of its hy- 
drogen by organic radicals, and hence it has 
been assumed that the natural alkaloids are 
similarly built up. 

The prominently alkaline inorganic bases 
have names ending in a or m. Thus potassa, 
sodc, ammom'c, baryte, strontw, magnesia. 
The organic bases are distinguished by the 
termination me. Thus methylamm^, amyl- 
ami«e, phenylamiws. Their derivation from 
ammonia is indicated by the syllable am. 
Thus, methyk^iine, amyla^nine, phenyk^wine. 
The name of the particular or^nic radical 
which has replaced the hydrogen in the ammo- 
nia is introduced in fuU into the name of the 
base. Thus, methylzxmnQ, phmyU 

amine. The organic bases collectively are called 
amines. But these amines may be derived from 
a single, double, triple, or quadruple atom of 
ammonia. We thus have wowamines, tfeamines, 
^mmines and ifejfmmifies. The constitution 
of the whole of them is seen by a glance at the 
rH 

following table, where N < H represents ammo- 

IBC 

nia, this body being eom;posed of one atom of 
the element nitrogen combined with three atoms 
of hydrogen, and R indicates an atom of any 
monatomic basylous radical like ethyl, R" 
an atom of a diatomic radical like ethylene, 
and R'’" an atom of a triaTomic radical, &c. 
[Notation-, Chbmicax.] 



Type 

Primary 

Secondary 

TerHary 





E 


E 


n 

Ifonamines 

K' 

H 

N. 

H 

Hi 

E 

Hi 

E 



Ih 


Ih 


[h 


[e 



fHa 


fE" 


fE" 


fE" 

Diamines . . 


H., 





H3 

E" 



[h. 


Ih, 


iHa 


lE" 



fH, 


E"' 


fE'" 


E"' 

Triataines . . 




H3 

H,i 

E'" 

N,- 

E'" 


1 

[h. 

1 

IH3 

1 

IH3 

1 

[e"' 


1 

fH* 

n 

fEW 

1 

fE""! 

1 

fE"" 

Tetramines . . 


h: 


H* 


E"",N*. 

E"" 


1 

[h* 

lJ 

H* 

1 

IH* 


E"" 


ORGANIC COMPOUNDS 

The monamine class has many members: 
methylamine, dimethylamine, and trimethyl- 
amine ; ethylamine, diethylamine, and triethyl- 
amine; tritylamine, propylamine, amylamine, 
diamylamine, and triamylamine, being illus- 
trations. The prefixes di and tri in these 
names have the usual signification : they in- 
dicate respectively two and three atoms of the 
body whose name they immediately precede. 
Thus diethylamine is a secondary monamine 
whose two radicals are ethyl, "^ere these 
syllables precede that of am they indicate two, 
three, &e. atoms of ammonia, as in the diamines. 
Thus diethylene-diphenyl- diamine is a tertiary 
diamine derived from two atoms of ammonia 
by the replacement of four atoms of hydrogen 
by two of the diatomic radical ethylene, the 
remaining two atoms of hydrogen giving place 
to two of the radical phenyl. In this dia- 
mine an illustration is also afforded of the 
way in which two or three atoms of hydro- 
gen may be replaced by a single atom of a 
radical ; that radical, however, being diatomic 
or triatomic, i.e. having the same saturating 
power as the two or three atoms of the single 
element. 

Some organic bases contain phosphorus, 
arsenic, and antimony in the place of nitrogen, 
giving rise to- phosphines, arsines, and sti- 
bines ; and a few (diamines) contain both 
phosphorus and nitrogen, the compounds being 
called j^hosphamines. 

The artificial organic bases _ are generally 
formed by the direct substitution of organic 
radicals for the hydrogen in ammonia, and 
to a smaller extent by the action of re- 
ducing agents upon the nitro-compounds of 
the same radicals. Some of them are also 
produced by the action of heat on nitrogenous 
bodies, and by the aid of fermentation and 
putrefaction. 

Orgranic Compounds, Classiflcatlou of. 

No perfect system of accomplishing tMs has 
hitherto been proposed. Hundreds of new 
chemical compounds and of new facts concern- 
ing old compounds are yearly discovered, 
whilst our knowledge of the constitution 
or internal arrangement of well-known com- 
pounds is still imperfect. These two circum- 
stances alone are obviously sufficient to pre- 
clude for the present the attainment of what 
otherwise is so desirable. Yet some sort of 
system of classification must bo employed, if 
only for purposes of convenieuce, generalisa- 
tion, comparison, and description. Geihardt’s 
plan is doubtless the ^hest liitherto proposed. 
According to this system a number of sub- 
stances more or less coianected -with each other 
are formed into a growp under the name of the 
chief add existing among them. Thus the ethylic 
group, allylic group, the propionic, angelic, suc- 
cinic and glucic groups. Such groups, again, 
are arranged under different s&rus, the name of 
each of which is taken from that of the most 
prominent of the groups. Thus all the above- 
named groups are collectively termed the pro- 
pionic series. In like manner the formic, 
^ S n 2 
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OEGANIO COMPOUNDS 
acetic, yaleric, capiyHc, stearic and other series 
are made np, and form collectively one great 
section of organic compounds ; another section 
being that containing the benzoic, tolnic, 
cmninic, and other series. The vegetable acids 
of secondaryimportance, the alkaloids and some 
nentral principles, "with the tvro sections men- 
tioned, are the divisions of Gerhardt’s system. 
(Gerhardt, de Ohimie Organigue, t. i. 

p. 121.) 

Organic Compotuids, Constitution ofi 

The organic principles in animal tissues are 
derived from those of vegetable tissues, and the 
latter weknov to be formed almost entirely from 
carbonic acid, -water, and ammonia. All orgamc 
compounds, therefore, are probably primarily 
derived from these three common substances, 
and axe in fact constructed upon them as on a 
framework. Adding to this triad hydrog^, 
the analogue of radicals, we have four bodies 
which may be considered typical of all organic 
compounds. This view is ^own in chemistry 
as the doctrine of types, and is now, -with some 
modifications, generally adopted. [NotatioKj 

OHEMiCAIi.] 

The true constitution or internal ardiitee- 
ture of an orgamc body is an exceedingly 
diificult matter to determine experimentally. 
Yet it is a moat fasdnating branch of study, 
for while it affords a field for the exercise of 
that love of discovery which is to a greater 
or less extent innate in every man, it offers at 
the same time certain success to the patient 
worker — success, however, which (while tho- 
roughly practical) is sufficiently dependent 
ou theory to make all that relates to it con- 
tinuously interesting. In short, ^ the chemist 
may be said to accomplish his object by taking 
to pieces his compound, with the aid of all the 
instruments that art and nature, or rather 
matter and force, can furnish, and then 
confirming his results hy putting the pieces 
together again. Either process alone throws 
great light upon his undertaking ; hut if both 
are successful, his end may be said to be ac- 
complished. 

As an illustration of the constitution of 
a typical series of organic compounds, see 
that of ammonia in the article on Obqawic 
Eases. 

Organic Bescriptlou of Curves. In 

Geometry, the description of curves on a plane 
by means of instruments ; as the cirdle is 
described by a pair of compasses, the ellipse 
by means of a thread ;ipassing round two pins 
in the foci, the epicycloids by the revolution of 
circles on the circumferences of other circles, 
the conchoid by means of the trammel, -the 
cissoid by the motion of a rectangular ruler, 
&e. (Schooten’s Essercitationes MatTiematio^', 
Ne-wton's Arith. Univ&rsaUs', Maelaurin’s Gteo- 
metria Organica, &c.) 

Organic Biseaso. A disease in which 
the structure of an organ is morbidly altered; 
opposed to fwictional disease, in which the 
secretions or functions only are deranged, 
without any apparent change of organisation. 
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Tuberculated induration of the liver is an 
organic or structural disease of that viscus; 
the secretion of viscid unhealthy bile is a 
functional derangement of it. 

Organic Baws. In modern Political 
phraseology, the name given to laws directly 
concerning the fundamental parts of the con- 
stitution of a state. AccTording to the dis- 
tinction taken by some French writers, 
fundamental laws are merely declaratory, 
containing the principles or theory of go- 
vernment, while organic laws are those which 
apply those principles to the actual condition 
of society by positive enactment, and add the 
sanction of pimishment. 

Organic Radicals. Chemical substances 
which generally play the same part as the 
inorganic simple radicals or elements, but 
wbirii are composed of two or three elements. 
(Morine, sulphur, and the other electro-nega- 
tive inorganic radicals, or non-metallic ele- 
ments, have their organic representatives in 
cyanogen, acetal, formyl, &c., while hydrogen 
and the positive inorganic radicals, the 
metals, have their organic analogues in ethyl, 
annyl, phenyl, &c. The organic radicals form 
salts analogous to inorganic salts, and both 
are^ amenable to the laws of double decom- 
position. Thus, for example, the compoimds 
of the inorganic radical potassium may be 
tabulated in comparison -with those of 
the organic radical ethyl in the following 
manner 

Potassium , . . Ethyl. 

Oxide of potassium . , Oxide of ethyl f ether). 

Hydrated oxide of potas- ) Hydrated oxide of ethyl 
dum (caustic potash) . | (alcohol). 

Chloride, bromide, iodide \ Chloride, bromide, iodide 
of potassium . j of ethyl. 

Cyanide of potasdum Cyanide of ethyl. 

Sulphate of potash . S^phate of ether. 

BtalphateoIpoM. 

&LO. &0. &C. &0. &0. &C. 

Several^ of the organic radicals have been 
obtained in a separate state by the action of 
zinc upon their iodides, and by the action of 
nascent oxygen upon the fatty acids. 

Organic Remains. [Gboilogt.] 

Organists.^ The old name given in the 
Homan Catholic church to those priests who 
organised or sang in parts. The name 
organists of the hallelujah was applied in the 
ttoteenth century to certain priests who as- 
sisted in the performance of the mass. They 
were generally four in number, and derived 
^eir name from singing in parts, or organ- 
ising the melody appropriated to the word 
hallelujah. 

Organo-metalUc Bodies. Etymological- 
ly* any organic chemical compound containing 
a metal is an organo-metallie body. In this 
sense the metallic acetates and other salts of 
oi^amc acids with metallic oxides are members 
of this class. But conventionally, an organon- 
metallic body is a chemical compound in which 
an organic radical is directly united with a 
metal, whereas in the compounds just mentioned 
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the metal is linked to the organic part by the in- I 
teryention of oxygen. These remarkable bodies 
are moulded on the type of the ino^mc| 
chloride or oxide, &c., of the metal existing in 
them. Potassium, sodium, magnesium, zin^ and 
cadmium form -vnth chlorine proto^orides ; 
their compounds with methyl, ethyl, and other 
radicals are proto-compounds. The chloride 
of aluminium is a sesqui-chloiide j the only 
organo-eompounds of that -metal are sesqni- 
compounds. Tin forms with chlorine three 
chlorides; it forms with radicals three different 
organo-bodies. The same law also holds with 
bismuth, lead, mercury, antimony, arsenic, and 
tellurium. 

The organo-metallie bodies containing highly 
basylous or electro-positive metals are charac- 
terised by intense chemical energy. Exposed 
to the air, their combination with oxygen is 
in some cases so rapid that heat and light are 
produced ; or, in other words, they are spon- 
taneously combustible, the metal burn^ to 
oxide, the carbon and hydrogen to carbonic acid 
and water. The relative chemical energy of 
organo-metallie bodies seems to be dependent 
on the degree of positive or basylous energy of 
the metal and on the smallness in weight of 
the organic radical. Tims zincethyl has more 
energetic affinities than either mercury-ethyl 
or zincamyl. 

Organogrenesis (Or. Spyavov, and yivea-LS, 
birth). In Botany, the gradual formation of an 
organ, from its earliest stage. 

Organograptiy (Gr. ^pyavov, and yp&^oo, 
I describe). In Botany, a term usually applied 
to ah account of the structure of ;|^lants. It 
comprises all that relates to the various forms 
of tissue of which plants are anatomically 
constructed ; explains the exact organisation of 
all those parts through which the vital func- 
tions are performed ; and teaches the relation 
which one part bears to another, with the 
dependence of the whole upon the common 
system. [Botany.] 

Orgranon (Gr. ). In Philosophical language, 
a word nearly synonymous with method, and 
implying a body of rules and canons for the di- 
rection of the scientific faculty, either generally 
or in reference to some particular department. 
Por an account of the Organon of Aristotle and 
that of Bacon, see Aristotelian Philosophy 
and Baconian Philosophy respectively. 

Orgreat (Fr.). A sweetened emulsion of 
almonds, usually flavoured by a few bitter al- 
monds and a little orange-flower water. Muci- 
lage of gum arable is also sometimes added. 

Orgries (Gr. opyta., any rites or religious 
performances, from %opya, as ^pSeiy, to work, is 
employed in the sense of the Latin sacra facere), 
A name originally applicable to all sacrifices 
with certain ceremonies j afterwards, given espe- 
dally to the mysteries of Pionysus (Bacchus), 
and then extended to mysteries in general. For 
the influence of foreign religious systems on 
the Greek orgies, see Mystbeies. 

Orgues (Ft,). In Fortification, long and 
thick pieces of wood shod with iron, and sus- 
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pended each by a separate rope over a gate so as 
to be ready to be let fall and stop it up upon the 
approach of an enemy. The term also denotes 
a number of gun-barrels, so joined that they 
may be discharged aH at once ; these are some- 
times used to defend breaches. 

Oriclialcum (Gr. bpelxaXKos). Literally, 
mountain brass. This was the name given to 
a peculiar kind of mixed metal in general use 
among the ancient Greeks and Romans. It is 
proved to have been made on much the same 
basis as brass ; but various opinions have been 
entertained respecting the precise nature of the 
ingredients employed in its composition, and no 
definite conclusion has been arrived at on the 
subject. 

Oriel (of uncertain derivation). In Medigeval 
Architecture, a projection from a building, or a 
recess within it, such as a closet, a window, 
or a private chamber. 

Orient (Lat. oriens, from orior, I 
The east or eastern part of the liorizou. In 
Surveying, to orient a plan signifies to mark 
its situation or bearing with respect to the four 
cardinal points. 

Oriental (Lat. orientalis). A term applied 
by lapidaries and jewellers to a variety of pre- 
cious stones without any reference to the cotm- 
tries from which they are brought. The word 
oriental is, also, frequently coupled with the 
names of certain stones between which there 
is no relation except in colour, or some other 
trivial resemblance. Thus, a sapphire when it 
has a tinge of red, imparting to the original blue 
a lilac or violet coloiir, which thus causes it to 
form a sort of passage from true sapphire to 
ruby, is called by jewellers Oriental Amethyst ; 
sapphire of a greenish-yellow colour becomes 
QHmtal Emerald, and Oriental Peridot ; or if 
of a yellow colour, or yellow mixed with red, 
Oriental Topaz', while reddish-brown varieties 
of the same gem are known as Oriental 
Hyacinth. 

Oriental Alabaster. Stalagmitic car- 
bonate of lime. In ancient times this stone 
is said to have been procured chiefly from 
Egypt. It is now obtained from the Py- 
renees, Chili, and also from the province of 
Oran in Algeria, where a very beautiful kind 
has lately been rediscovered, which takes an 
exquisite polish, and is manufactured into 
ornamental articles under the name of onyx 

Orifice (Lat. orifidum). The word ori- 
fice is used, in Engineering, to express the 
opening through which the steam is introduced 
into or from an engine, or through which 
water is forced; it is employed in the same 
sense as the word port in all works upon 
machinery. 

Oriflamme or Aurlflamme (Fr.). The 
andent royal standard of France. It was the 
banner of the abbey of St, Denis, which was pre- 
sented by the abbot to the lord-protector of the 
convent whenever engaged in the field on its 
behalf. This protectorship was attached to 
the coimtship of Vexin ; and when that county 
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was added to tke possessions of the crown an origind liint ; the use of it is now abo- 
hy Philip I., this hanner, which he here in eon- lished, and a more simple form of procedure 
seciuence, became in time the great standard of substituted. [Pleating.] 
the monarchy. By some it is said to have been Original Sin. The ninth article of the 
lost at Agincourt ; but> according to others, its church of England states that original sin 
last display in the field was in the reign of ‘ standeth not in the following^ of Adam, . . . 
Charles VII. Its derivation is uncertain : ae- hut is the fault and corruption of the na- 
cording to some, ‘q^uasi auriflamma.’ Accord- ture of every man that naturally is engeu- 
ing to count de Q-ebelin, the last syllable is dered of the offspring of Adam ; whereby man 
the same with fanm (Ger. fahne), Pdibien is very far gone from original righteousness, 
says it was still to be seen, in 1536, in an and is of his own nature incHned to evil,’ and 
ahbey, almost devoured hy moths. {Mkvi. d6 that it * deserveth God’s wrath and damnation.’ 
VAoad. des Insor. vol. xiii.) By the following of Adam is here meant the 

Origanum (Gr. opiyavov). The genus of imitation of Adam ; thePelagians, againstwhom 
Labiates which yields the sweet herb known this article is directed, having held that the words 
as Marjoram. The Wild Maijoram, O.mlgare, of Scripture, ‘in Adam have all sinned,’ related 
is found in limestone and chalky districts ; this not to any inherent vice in the race of Adam, 
yields a stimulant acrid oil sold in the shops as hut to the propensity of mankind to imitate his 
oil of thyme. There are two or three kinds transgression. (Augustine, Le Nat et Grratid.) 
cultivated as garden herbs, namely 0. Majo~ This doctrine of irnguted guilt has been held 
rawa, the Sweet or Knotted Marjoram ; 0, by many of the stricter sects and varieties of 
Onites^ the Pot Marjoram ; and 0. h&radmli- Gmistians both in and out of the church of 
curu^ the Winter Sweet Maijoram. They are Rome ; ilr is said hy some to be^ the most 
all similar in properties. consonant to the words of the article of the 

Origauuxn, Oil of. The distilled or vola- English Church above quoted, as no doubt it is 
tile oil of the wild Marjoram, Ib is imported to tho views of the framers of it, whose senti- 
from the south of Europe, and used in liniments ments were deeply tinctured with Calvinism, 
and embrocations as a stimulant. But, on the other hand, it has been maintained 

Origenists* An early Christian sect, who that the words of the article are as easily 
professed to draw their opinions from the applicable to what is, xmdoubtedly, the more 
writings of the celebrated Origen. They main- common opinion — that ori^rial sin is not the 
tained that Christ was the Son of God only sin of Adam imputed to his descendants, but 
by adoption, and denied the endlessness of is that tendency to evil which (subject to a de- 
punishments. They existed in considerable finition of the terms) philosophy, no less than 
numbers in the fourth, fifth, and sixth centuries; religion, recognises as existing in the human 
and their tenets spread among the monks of mind, and developed with its growth in -each 
individual subject. 

brigiu (Lat. origo, originis). In Coordinate Orlllon (Pr.). In Portifieation, a rounded 
Geometry, a fixed point of reference whence or angular projection at the shoulder of a 
vectors are drawn, and from which distances bastion for the purpose of covering the guns in 
are measured. Thus the intersection point the flanks. 

of coordinate axes is termed the origin of Oriole (Gr. Pr. loriot). A rare 

coordinates. In polar coordinates, the origin British bird occasionally found in our eastern 
receives the name of ypoie. [Coordinates.] counties, but common on the Continent, where 
Original. In the Pine Arts, a work not its loud and flnte-like voice is often heard in the 
copied from another, hut the work of the obscure parts of shrubberies. In Naples it is 
artist himself. When an artist copies his used as an article of food, 
own work, it is called a duplicate. A certain Orion (Gr. ^O.pia>y). One of the forty-eight 
freedom and ease are always discernible in ancient constellations formed hy Ptolemy. It is 
an original, which in a copy are looked for situated in the southern hemisphere with respect 
in vain; though copies have sometimes been to the ecliptic, but the equinoctial passes nearly 
executed which it is almost impossible to dc- across its middle. Orion is one of the most mag- 
teet, and which have deceived even excellent nifieent constellations in the heavens. It eon- 
judges and the artists of the originals them- tains seven stars, which are very conspicuous to 
selves. These are, however, rare exceptions ; the naked eye ; four of them, form a square, and 
copies of pictures are almost invariably more tne three others are situated in the middle of 
laboured and more uniform in their handling it in a straight line. Two of the four are stars 
than originals. of the first magnitude ; namely, Rigel in the 

Original. In Law, where the several parts left foot, and Betelguese in the right shoulder, 
of an indenture^ are interchangeably executed The three stars in the middle of the square 
between the parties, that part which is executed are of the second magnitude, and form what 
by the grantor is commonly called the original, is called the belt of Orion, They are also 
the others counterparts, [Indenture ; Coun- popularly called Jacob's staff and the Yard- 
TERPART.] But, when all the parties execute wind. This constellation is represented hy 
every pa^, all are originals. The writ which the figure of a ma.i) with a sword by his side, 
a plaintiff formerly sued out of chancery, in Orion contains a remarkable nebula, seve- 
order to commence an action at law, was called ral interesting double stars, and thousands of 
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smaU stars •wMeh. are only visible in powerful 
telescopes. 

Omon-. In Mythology, a son of Hyriens, of 
Hyria in Boeotia. The mythical tales of -^is 
mighty giant and hnnter are more than nsnally 
varions, attributing to him loves with Eos, 
Artemis, Aero, &c. After his death he was 
placed among the stars. (Homer, llmd. xviii. 
486.) 

Orlo (Ital. a hem or edge). In Architecture, 
the plinth to the base of a column, or of a 
pedestal. 

Orlop Deck (Dutch overloop, that which 
covers). The lowest deck of a ship, immediately 
above the hold. The magazines, bread-room, 
and certain store-rooms are on the orlop deck. 
It is also below the water-line, and is conse- 
quently a safe place for surgical operations 
during action. 

Ormolu (Er.). Bronze or copper gilt 
usually goes under this name. The French 
are celebrated in this branch of manufacture. 

OrmujEd. The beneficent deity of theZoro- 
astrian religion as it is set forth in the Zend- 
avesta. According to this system [Dualism], 
Ormuzd, the principle of light and purity, 
created six immortal spirits, then twenty-eight 
subordinate spirits, and lastly the souls of men, 
while Ahriman, the opposing evil principle, 
produced six evil angels with sundry sub- 
ordinate demons. These are all engaged in a 
ceaseless conflict, which is to end with the 
triumph of Ormuzd, when Ahriman will ac- 
knowledge his supremacy, and all creatures 
shall be delivered from the dominion of evil. 
’This Zoroastrian faith inculcated no bHnd 
predestinarianism. Man was called upon to 
make a choice between these two powers. Both 
he could not serve, and his welfare or misery 
depended on the resolution whether he would 
serve Grod or Mammon. This duty of choo^g 
between the two is set forth in such passages as 
the following : ‘ In the beginning there was a 
pair of twins, two spirits, each of a peculiar 
activity. These are the G-ood and the Base 
in thought, word, and deed. Choose one of 
these two spirits, he good, not base.’ ‘ Ahura- 
masda is holy, true, to Ise honoured through 
veracity, through holy deeds.’ ‘Tou cannot 
serve both.’ 

The name Ormuzd is Sanscrit, Plato speaks 
of Zoroaster as a son of Oromazes, which is 
clearly only another form of the name of this 
deity. In the inscriptions at Behistun it 
appears in the form Auramazdi , ; hut the 
Persian language fails to explain the word. 
In the Zendavesta it is fonnd both as Ahurd 
Mazd^o, and as MazdAo Ahur6, while in these 
books the opposing power is smply spoken of 
as Drukhs, deceit (a word which seems to 
appear in the Greek hrpeicfis, true, i. e. not 
deoeitfvd), and has not yet received the title 
of Angr6 Mainyus or Ahbtmaw:. But the Zend 
form leads us at once to the Sanscrit, in which 
it corresponds to the words Asuro medhas, wise 
spirit. (Max Muller, Lectmes on Language^ 
first series, v.) 
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Ornament (Lat. omamentum). In the 
Fine Arts, there are styles of ornament, as 
there are styles of architecture, and there are 
varieties of styles. Every style has a certain 
class of characteristic elements, from which the 
period of a work of art can be ascertained : a 
variety of a style is a scheme of ornamentation, 
in wMch some only of the characteristic ele- 
ments of the style have been introduced and 
made prominenl* The great historic styles of 
ornament, omitting barbaric art, may, by care- 
ful analysis, be reduced to nine : the Egyptian, 
the Greek, and the Roman— ancient ; the By- 
zantine, the Saracenic, and the Gothic— mecli- 
seval ; the Renaissance, the Cinquecento, and 
the Louis Quatorze — ^modern. As varieties or 
substyles, may be mentioned : the Doric, Ionic, 
and Corinthian, or the Echinus, Voluted-Eehi- 
nus, and the Acanthus orders; the Romanesque, 
Lombard, Norman, Siculo-Norman ; Early 
English, Geometrical, Perpendicular, Tudor, 
Elizabethan, Louis Q,uinze, and the Rococo, 
CWornum’s Analysis of Ornament^ cfc. 1869.) 
[Decoration.] 

OrnittLlclmites (Gr. tpvis^ a bird] tx^os, 
a trace). The footmarks of birds which occur 
in different strata. Some of these are very re- 
markable, as proving the existence of birds at 
very remote periods ; for instance, at the early 
epoch of the new red sandstone formation. An 
account of these, as occurring in the red sand- 
stone of Connecticut, is given by Professors 
Hitchcock and Deane in volumes recently pub- 
lished by them. 

Ornitko^alum (Gr. IppidSyaXov). This 
genus of Liliaceous Dulbous plants, with star- 
shaped flowers, is chiefly interesting as being 
supposed to yield the Dove’s-dung of Scrip- 
ture. The bulbs of O. umbellatum, commonly 
called Star of Bethlehem, are wholesome and 
nutritious, when cooked, and are eaten to this 
day in Palestine. 

Ornltliolltes (Gr. Spvts, and \i0os, a stone). 
The name given to fossil remains of birds. 

Ornlthologrsr (Or. 6pvis, and ?^6yos). The 
science which teaches the natural history and 
arrangement of birds. (See Aves for the gene- 
ral organical characters of the class, and the 
modifications of the feet by which the five orders 
of the Quinary arrangement are characterised.) 

The subdivision of the class of birds is by no 
means so clearly indicated by either external 
or anatomical characters as that of Mammals, 
and the systems of Ornithology present, in con- 
sequence, greater discrepancy than the Mam- 
malogical systems. It is not without interest 
to observe that if conditions of the procreative 
function he taken as guides to the primary 
division of the dass, su(^ division will present 
the binary character, as in the class of Mam- 
mals and of Reptiles ; for example, birds may 
be divided into two great groups, in one of 
which the young are able to run about or swim 
and provide food for themselves the moment 
they quit the shell; while in the other the 
young are exduded feeble, naked, blind, and 
dependent on their parents for support. The 
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species compiised in the first of these groups ' 
have heen termed Aves prcecoces ; those of the 
second Aves altrices. 

Professor Nitzsch divided the feathered trihes 
into three grand primJiry^oups, corresponding 
■with the three great divisions of the matter of 
onr planet, as air, earth, and "water, which con- 
stitute respectively the principal theatres of 
their vital actions. 

This first order consists of the Raptorial 
and Passerine birds, pre-eminently the birds of 
flight, ■which he accordingly terms Luft-vbgdn 
or Aves mrecs. The second order embraces the 
birds of the earth, Erd-vdgd% Aves terrestres^ 
represented by the ostrich and common fowl 
The third great division includes the birds 
which frequent the waters, Aves agtiaticee 
(Wasservogeln), typifi.ed by the heron and the 
gull. 

Sandewall’s ornithological system has four 
primary groups or cohorts. 

In the Quinary arrangement of birds proposed 
by Mr. Vigors, there may be traced a similar 
principle to that which guided Nitzsch in his 
ternary classification. Thus, the first order 
{liaptores, Virg.) includes the birds which soar 
in the upper regions of the air, which build 
their nests and rear their young on the highest 
rocks and loftiest trees. The second order {In- 
sessores) includes the birds which affect the lower 
regions of the air, and which are peculiarly 
arboreal in their habits ; whence the name of 
Perchers. The third order corresponds with 
Nitzsch’s Aves terrestres, and is termed, as in 
the system of Illiger, Basores, If the aquatic 
birds of Nitzsch he divided into those which 
frequent the fresh waters, and are restricted 
to wading into rivers, lakes, &e. in search of 
their food, and those which have the po'wer 
of swimming or dhing, and for the most part 
frequent the great ocean, we shall then have 
the two remaining orders of the Quinary 
arrangement, viz, Grcdlaiores and Natatores. 
The chief merit of this arrangement is its aim 
to express the natural affinities, and their 
circular progression in the whole and in the 
several parts. 

Linnaeus and Cuvier have six orders of birds, 
which are characterised as follows by the latter 
naturalist : — 

' Of all classes of animals, that of birds is the 
most strongly characterised — that in which the 
species bear the greatest mutual resemblance, 
and which is separated from all others by the 
■widest interval. Their systematic arrangement 
is based, as in the Mammalia, on the organs of 
manducation, of the beak, and in those of pre- 
hension, which are again the beak, and more 
particularly the feet. 

‘ One is first struck by the character of 
wd>bed feet, or those wherein the toes are 
connected by membranes that distingmsh all 
swimming birds. The backward position of 
their feet, the elongation of the sternum, the 
neck, often longer than the legs, to enable 
them to reach below them, the close glos^ 
plumage impervious to water, altogether con- 
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cur "^th the feet to make good navigators of 

In other birds, which have also most fre- 
quently some small web to their feet, at least 
between -the two external toes, we observe 
elevated tarsi ; legs denuded of feathers above 
the heel-joint ; a slender shape ; in fine, all the 
requisites for wading in shallow waters in search 
of nourishment. Such, in fact, is the source of 
food of the greater number ; and although some 
of them resort exclusively to dry places, they 
are nevertheless termed shore-Urds" oi: waders 
( Qrallte). 

Amongst the true land birds, the GallinaGm 
have, like our domestic cock, a heavy carriage, 
a short flight, the beak moderate, its upper 
mandible vaulted, the nostrils partly covered by 
a soft and tumid scale, and always the edges 
of the toes indented, with short membranes, 
between the bases of those in front. They 
subsist chiefly on grain, 

‘Birds of prey (Accipitres) have a crooked 
beak, with its point sharp and curving down- 
ward, and the nostrils pierced in a membrane 
that invests its base ; their feet are armed with 
strong talons. They live on flesh and pursue 
other birds ; their flight accordingly is mostly 
powerful. The greater number still retain a 
slight web betwixt their external toes. 

‘The Passerine birds (Passeres) comprise 
many more species than all the other families ; 
hut their organisation presents so many ana- 
logies that they cannot be separated although 
they vaiy much in size and strength. 

‘Fhaaily, the name of Climbers (Scansores) is 
applied to those birds in which the external toe 
is directed backwards like the thumb, because 
the greater number of them avail themselves of 
a conformation so favourable for a vertical 
position to climb the trunks of trees.’ 

Anterior to Cnvier, but subsequently in the 
order of publication, is Pallas's modification 
of the ornithological system of Linnaeus. It 
is contained in his ^eat posthumous work, 
entitled Zoograjghia liosso-Asiatica. He also 
divides the class of birds into six orders : — 

1. Prapetes, having the characters of the 

Acozpitres, ■with "which it is synonymous. 

2. Oscines, including the genus Columba, -with 

the Pices and certain Passeres of Linnaeus. 

3. Fringillee, corresponding with the Crassi- 

rostres, Granivores, JEnucleatrices of Ray. 

4. Pulveratrioes, having the characters of the 

GalHnce. 

5. Qralla. This order commences with the 

genus Otis, and includes, as in the system 
of Cuvier, the Struthious birds "with the 
true waders. 

6. ^ydrophiles. The characters of this order 

correspond with that of the Palmipedes, 
with which it is equivalent. 

The primary division of the class of birds 
adopted by Professor Owen in the article 
‘Aves,^ in the Cyclopeedia of Anatomy and 
Physiology, includes seven orders; the Stru- 
thious birds, by virtue of their remarkable 
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anatomical peculiarities, Toeing separated from 
the Grallm of Linnsens and Cuvier. The fol- 
lowing are the orders : — 

1. Baptobbs, Acaiipitres, Linn. Our. Birds of 

prey. 

2. Insessokbs, I^asseres, Cur. Perchers. 

3. SoANSOKEs, Guy. Climbers.. 

4c. Basores, GallincB. Linn. Cuy. Scratchers, 

5. CuRSOBES, Illig. Coursers. 

6. C-RAnnATORBs, &raE(B, Linn. Waders. 

7. BATATORESjPaZwijped^eSjCuy.; Jjnseres,JAjax. 

Swimmers. 

Scopoli and Latham haye divided birds into 
nine orders ; Temminck has sixteen orders ; 
Brisson has twmty-dght^ and Lac^pfede has 
thirty-dght orders ; but the principles and the 
characters on which a classifLcation of birds 
is most philosophically foimded, appear to be 
sufficiently illustrated in the systems that 
have been already explained. 

OruitlLoxiiaxLcy (Gt. tpvis^ and fxavreia, 
divination). Divination by the flight of birds. 
[Augurs.] 

Or]iit]iorli 3 rncli.us (Grr. Ifpm; ® 

hea/c). The name of the genus of Monotrema- 
tous Mammals characterised by the form of 
the mouth, which resembles the bill of a duck. 
It is peculiar to the fresh-water rivers and 
lakes of Australia and Van Diemen’s Land. 
The anatomy of the Omithorhynohm paradoxus 
has been described by Meckel, in an admirable 
monograph ,* also in the artide ‘ Marsupialia.’ 
(Todd’s Cyclo. of Anatomy and physiology.) 

Ornus (Lat. the ash-tree). The genus of 
the Flowering Ash, a middle-sized tree of the 
temperate regions of the northern hemisphere. 
It is also called Manna Ash, from its yield- 
ing the saccharine matter known as manna. 
This substance is obtained by making inci- 
sions in the trunk, and is chiefly collected 
in Calabria and Sicily, where the trees are 
cultivated for the purpose, [Manna.] ^ 

Orobanclie (G-r. hpo^dyx'i)' A curious ge- 
nus of root parasites, commonly called Broom- 
rapes. They are herbs, with brown scales 
instead of leaves, and brownish flowers, and are 
of little interest beyond that derived from the 
parasitism of their roots. 

Oromasdes. [Ormuzd.] 

Oronge (Fr. a fine sort of mushroom), 
AgariGics ocssareus, one of the best and hand- 
somest of fungi, celebrated among the Bomans 
under the name of Boletus. 

Orontiaceee (Orontium, one of the genera). 
A natural order of Monocotyledons belonging 
to the Juneal alliance ; sometimes united with 
Arads. They are known by their spadiceous 
hermaphrodite flowers, and by their axile em- 
bryo with a lateral cleft. Orontium^ QaUa, 
Aoorus, and JPothos are familiar examples. The 
properties of this order are acrid. Orontiism, 
a North American marsh plant, is the type of 
the order. 

Oropion. [Boos: Soap.] 

Orpbeus (Grr.). In Mythology, accord^ 
to the common story, a son of the Thradan 
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river .ffiagrus and the muse Calliope. His 
power of moving inanimate things by music, 
the share he hore in the Argonautic expedition, 
his .descent into the Shades to recover his wife 
Eurydice, and his death by the violence of the 
Thradan women, are well known. The name 
is identifled by Professor Max Miiller with 
the Sanscrit Arhhu, used in the Veda as an 
epithet of Indra, or the sun. {Comparative 
Mythology^ 79.) But Dr. Kuhn affirms the 
Bibhus (another form of the same name) to he 
embodiments of the winds [BObiusies], which 
tear up the trees as they course along, 
chanting their wild music. (Kelly, Curiosities 
of Indo-European Folklore.) But if this be 
so, then this myth, exhibits a process the re- 
verse of that which is displayed in the legend 
of Hermes, in which a name for the dawn has 
been gradually connected with incidents which 
can be explained only by the action of wind, i.e. 
of air in motion. It is equally obvious that, 
if we put aside the power of song which 
allures all living things to follow Mm, the 
details of the Orphic legend are entirely 
solar. Enrydice is one of the many names 
of the dawn (like Euryphaessa, Eurynome, 
Buryanassa, Eurymedusa, &e.). On her death, 
after she is stung by the serpents of the 
night (which attack and are strangled by 
Heracles), Orpheus descends to seek her in 
the regions below the earth, as Indra seeks 
for DahanA, or Phcehus for Daphn^, and brings 
her up behind himself in the morning, only 
to destroy her by his brightness when he turns 
to look upon her, as Kephalos slays Procris, 
or, in other words, as the sun dries up the 
dew. (Max Muller, Comparative Mythology, t%.) 

What passed as the poetry of Orpheus in 
the time of Amstotle, seems to have been 
as supposititious as the poems which we 
possess under the same name, some of which 
are thought to be as recent as the fourth 
century after Christ. According to modern 
theories, the Orphic poetry of ancient times 
contained the whole body of Gfreek esoteric 
religion. (Lobeck’s ; Bode’s Ov- 

phms*, Tiedemann, Initia PUloscphitB GrcBcm; 
Mem. de VAcad. des Sciences vol. xii.) 

Orpbic Mysteries. At the first rise of 
Greek philosophy, certain societies assumed 
the name of Orpheus, and celebrated mysteries 
very different from those of Eleusis. Their 
character seems to have been on the whole 
ascetic. For the nature of their theogony and 
philosophy, see Grote’s History of Greece, part 
1 . di. i. The members of the Oi^hic brother- 
hoods must he distinguished from the obscure 
sect of the Orpheotelestse, who went about 
undertaking to release people from their, sins 
by songs and sacrifices. (Smith’s Dictionary of 
Greek and Eoman Biography, art. ‘Orpheus.’) 

Orplment (Lat. aunpigmentum). Native 
tersulphide of arsenic; it forms the basis of 
the yellow paint called Tdnfs yellovo. The 
solution of orpiment in ammonia has been used 
as a yeUow dye. On the exhumation of the 
bodies of persons poisoned by white arsenic 
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(arsenious acid), the remains of that substance 
in the stomach are freq^uently* changed to this 
yellow sulphide by the sulphur deriYed from 
the decomposition of the tissues. 

Orpin. (Pr.). In Painting, a yellow colour 
of various degrees of intensity, approaching 
also to red. 

Orpine. The English name for the smc- 
culent Imrhaceous plant called hy botanists 

Orrery. A machine for representing to 
children the motions and r^ative magnitudes 
and distances of the bodies composing the solar 
system. As these machines are often procured hy 
wed-meaning hut ignorant people at considerable 
expense, it may he useful to quote an authority 
that will not be called in question. ‘ As to 
getting correct notions on the subject’ (the 
magnitudes and distances of the planets), says 
Sir John Herschel, ‘by drawing circles on 
paper, or, still worse, from those very childish 
toys called orreries, it is out of the question.’ 
(‘Astronomy,’ Oah. Oyc.-p. 287.) Porthe de- 
scription of an orrery, see Ferguson’s Astro- 
nomy, by Brewster. 

Por the origin of the name, it is said that 
about the year 1700 one Graham made such a 
machine, which the instrument maker who had 
to forward it to Prince Eugene copied. This 
copy he sold to the earl of Orrery, who showed 
it to Steele, and the latter spoke of it as an 
orrery, a name which it has ever since retained. 

Pn'if. art. ‘Planetary Machines.') 

Orris Root. The root of the Iris florentina. 
It has an agreeable odour, much like Tiolets, 
and is used in the manufacture of perfumed 
powders ; it is also turned into little balls for 
issT^sa* called om« fern, 

Qrseaow. Brass leaf. Butch or Mann- 

Orseliio A.cldl. The product of the action 
of alkalies on leeanoric acid, which is one o ‘ 
the substances derived from lichens. It is 
salifiable. 

Ortbite (Gr. dpB6s, straiyht). A variet; 
of AUanite, which occurs massive and also in 
long, thin, acicular crystals. It is of a blackish- 
grey colour, and either opaque or only slightly 
translucent when reduced to thin splinters. 
It is found in Sweden at Pinbo and Ytterby, 
and in the island Skeppsholm near Stockholm, 
at Arendal in Norway, and in the ITral. 

Ortbocerata (Gr. and /cepar, horn'). 
The name of a family of Cephalopods with 
chambered siphoniferous shells, which are 
straight, or are continued straight after com- 
mencing with a greater or less curvature, thus 
resembling a horn. 

Ortboolase (Gr. dpQ6s, and 1 cl&ave). 
Common or Potash Felspar. A silicate of 
alumina and potash ; but a portion of the pot- 
ash is frequently replaced by lime, soda, mag- 
nesia, &c. It occurs in crystals which are ge- 
nerally white, reddish-white, or greyish, and 
translucent. Potash Felspar enters into the 
composition of many rocks, and is one of the 
ordinary ingredients of granite. In England, 
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Orthoclase is found in large crystals, in most 
of the granite of Cornwall. It is also found at 
Eubislaw in Aberdeenshire, and in claystone- 
porphyry at Druraadoon in Arran. The opaque- 
white and twin crystals from the Mourne 
Mountains of Ireland resemble those from St. 
Gotthard. [Pbuspab.] 

Ortbodox (Gr. 6p0(i5ojos). In Ecclesiastical 
History, a title assumed by the Eastern or Greek 
Church. As denoting a right judgment in 
matters of religious faith, the word has been 
applied hy theologians of different schools or 
churches to signify persons whose convictions 
agree substantially with their own. 

Oirtbodromics (Gr. dp0oBpo/Lt6a>, I nm 
straight forwards.) In Navigation, sailing on 
a right course, or on the arc of a great circle, 
which is the shortest distance between two 
points on the sphere. 

Orthoepy (Gr. hp66s, and ^ttos, a word). 
In Grammar, this term signifies literally the 
light use of words ; but it is applied, at least 
by modern writers, to signify that part of 
prosody which treats of the manner of uttering 
words, or of pronunciation in its limited sense. 
[Pbonuncution.] 

Ortbogrocal (Gr. SpBifs, and yayta, angle). 
In Geometry, the same as rectangular or 

Ortbograpbio Projection. The projec- 
tion of points on a plane by straight lines at 
right angles to the plane. [PaoracTioN.] 

(Orthography (Gr. dpdoypacpla). That part 
of Grammar which relates to the method of 
denoting sounds hy visible signs, to the differ- 
ent kinds of letters, and their combination into 
syllables and words. 

ORTHOOBA.PHT. In Architecture, a geo- 
metrical representation of an elevation or 
section of a building. 

Orthomorptalc (Gr. &p66s; pwp^pii, shajpe). 
That period in the developement of organised 
beings in which their full perfection is attained, 
prior to the formation of spermatic and germi- 
nal elements. 

Orthopeedla (Gr. 6p66s, and rraiSeia, the 
bringing up of chUdren), That department of 
Medicine and Surgery which relates to the 
prevention and cure of deformity. 

Ortbopnoca (Gr. 6p66vpoia). A difficulty of 
breathing, which is increased by any deviation 
from the erect posture. 

Ortbopterans (Gr. opdSvrepos, with up- 
right feathers). An order of insects, including 
all those species which have the wings disposed, 
when at rest, in straight longituffinal folds, 
Latreille characterises riie insects of this order 
as having the body generally less firm in tex- 
ture than in the Coleoptera, and covered hy 
soft semi-membranous elytra furnished with 
nwvures, which, in the greater number, do not 
join at the suture in a straight line. Their 
wings are folded longitudinally, most frequently 
in the manner of a fan, and divided by mem- 
branous nervures running in the same direc- 
tion. The maxillae are always terminated by 
a dentated and horny piece covered with a 
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galm^ an^ appendage corresponding to tlie 
exterior division of the Tnfl.xillfle of the Coleo- 
ptera. They have also a sort of tongue. 

The Orthoptera undergo a semi-metamor- 
phosis, of ■which all the mutations are reduced 
to the growth and developement of the elytra and 
vsdngs, that are always visible in a rudimental 
state in the nymph. As both this nymph, 
or semi-nymph, and the larva are otherwise 
similar to the perfect insect, they walk and 
feed in the same way. 

The mouth of the Orthoptera consists of a 
labrum, two mandibles, as many maxiUse, and 
four palpi : those of the jaws always have five 
joints ; whilst the labial palpi, as in the Coleo- 
ptera, present but three. The mandibles are 
always very strong and corneous, and the 
ligula is constantly divided into two or four 
thongs. The form of the antennae varies less 
than in the Ooleoptera, but they are usually 
composed of a greater number of joints. 
Several, besides 'Sieir reticulated eyes, have 
two or three ocelli. The inferior surface of 
the first joints of the tarsi is frequently fleshy 
or membranous. Many females are furnished 
with a true perforator formed of two blades, 
frequently enclosed in a common envelope, by 
means of which they deposit their eggs. The 
posterior extremity of the body, in most of 
them, is provided with appendages. 

- All the known OrthopUTa^ without exception, 
are terrestrial, even in their first two states of 
existence. Some are carnivorous or omnivorous, 
but the greater number feed on living plants. 

Orthotomlo Circlet A name given by 
Prof. Cayley Journ. of Mathematics, 

voL 1857) to the circle which cuts at right 
angles (orthogonally) each of three ^ &ven 
circles. Its centre obviously coincides ■with the 
radical centre of the three drcles, and its 
radius is equal to the tangent from its centre 
to any one of the given circles. It can readily 
be sh'ovm that the polars, with respect to these 
circles, of any point on their orthotomic drdle, 
meet in another point of the latter, diame- 
trically opposite the former point ; and hence 
may be deduced a very simple demonstration of 
an elegant theorem of Dr, Salmon’s, according 
to which the equation of the orthotomic eirde is 
found by equating to zero the Jacobian of the 
three ternary quadrics which correspond to lihe 
equations of the three given circles. [ Jacobiait.] 

Ortb.o'tropal (Gr. &p665, straight', rpeTroo, 
I turn). In Botany, a term applied to ovules 
in which the nucleus is straight and has the 
same direction as the seed to which it belongs, 
the foramen being at the end most remote from 
the hilum. 

Orthros. In Greek Mythology. [Cbkbebxts.] 

Ortolan. The name given in Prance and 
England to a species of FrirmUA^ {Emheriza 
hortulana) greatly esteemed iqt the delicacy of 
its flesh when in season. It is the ortolano of 
the Italians, and th^fettammer of the Germans. 
The ortolan is a native of Northern Africa; but 
in the summer and autumnal months it resorts 
to Southern Europe, and frequently migrates to 
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the central and even the northern parts. There 
are large establishments in Italy and in the 
South of Prance for feeding these birds, the 
flesh of which is styled by Prince Musignano 

Orty gia ( Gr . ’ Oprvyia). In Greek Mythology, 
a surname of Artemis, derived generally from 
hermythieal birthplace Ortygia, which was said 
to be another name for Delos, or for a small 
island ofiP Syracuse. Delos, however, is simply 
the bright island [Phcebus ; LvcAoisr], and Or- 
tygia, though localised afterwards in different 
places, is also the dawn or the dawn-land. 
‘ Oi^gia. is derived from ortyx, a quail. The 
q'uail in Sanskrit is called i.e. the re- 

turning bird, one of the first birds that return 
■with the return of spring.’ It thus became one 
of the names of the dawn : * Hence Ortygia, the 
quail-land, the east, the glorious birth, where 
Leto was delivered of her solar twins, and 
Ortygia, a name ^ven to Artemis, the dax^hter 
of Leto, as born in the East.’ (Max Muller’s 
Lectures on language, second series, p. 606.) 

Ortis or Borus. An Egyptian god, son of 
Isis and Osiris, according to Herodotus (ii. 144). 
He freq^uently appears in Egyptian paintings 
sitting on the lap of Isis. 

Orvletan. An antidote to poison, said to 
have been invented by amotmtebank of Orvieto 
in Italy. 

Orycteropus (Gr. hpitcrns, a digger, and 
v'ovs, afoot). A genus of edentate Mammalia, 
closely allied to the armadillos, found in 
Southern Africa, and termed Aardvaek by 
the Dutch boers. It feeds exclusively upon 
ants, in this respect according with the pan- 
golin of Asia, the ant-eater of America, and the 
echidna of New Holland. Its outward appear- 
ance closely resembles that of a short-legged 
pig, and it frequents the -vicinity of ant-hills, 
where it preys upon the insects found therein. 
The genus is exemplified by one species, the 
0. capmsis of the Cape of Good Hope. 

Oryasa (Arab. aruz). The name by which 
Rice was known to the ancient Greeks and 
Romans, and which has been adopted by 
modern botanists as the generic name of the 
plant yielding that invaluable grain. The genus 
Orym belongs to the Graminace<B, and has two 
glumes to a single flower, two pales nearly equal 
adhering to the seed, six stamens and two 
styles. It affords many varieties, of which 
the most common is the Oryza satiua, or Bice 
of commerce. This plant is raised in immense 
.quantities in India, China, and most Eastern 
countries; also in the West Indies, Central 
America, and the United States ; and in some 
of the southern countries of Europe. It occu- 
pies, in fact, the same place in most intertropical 
regions as wheat in the warmer parts of Europe, 
and oats and rye in the more northern. Eorm- 
ing, as it does, the principal part of the food of 
the most civilised and populous Eastern nations, 
it is more extensively consumed than any other 
spodes of grain. It is light and wholesome, hut 
less nutritious than wheat. When rough, or in 
its natural state in the husk, it is called 
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There is an immense variety in the qualities of j 
rice. That which is principally exported from 
Bengal has received the name of cargo rice. 
It is of a coarse reddish cast, hut is sweet and 
large-grained, and is preferred hy the natives 
to every other sort. It is not kiln-dried, but is 
parboiled in earthen pots or caldrons, partly to 
destroy the vegetative principle, so that it may 
keep better, and partly to facilitate the process 
of husking. Patna rice is more esteemed in 
Europe than any other sort of rice imported 
from the East. It is small-grained, rather 
long and wiry, and remarkably white. But 
the rice raised on the low marshy grounds of 
Carolina is superior to the rice brought from 
any part of India. 

The produce of lands naturally or artificially 
irrigated is, as far as rice is concerned, from 
five to ten times greater than that of dry land 
having no command of water ; and hence the 
vast importance of irrigation in all countries 
where this grain is cultivated. But owing to the 
not nnfrequent occurrence of severe droughts, 
there is a greater variation in the crops of rice 
than in those of any other species of grain. 
Those who, like the Hindus, depend almost 
entirely on it for subsistence, are consequently 
placed in a very precarious situation. There 
can be no doubt that famines are more frequent 
and severe in Hindustan than in any other 
quarter. 

A few years ago, England was principally 
supplied with cleaned rice from Carolina. 
Latterly, however, the imports of Carolina rice 
have been much reduced. An improved method 
of separating the husk, which throws out the 
grain clean and unbroken, has recently been 
practised in this country; and as the grain 
when in the husk is found to preserve its flavour 
and sweetness better during a long voyage 
than when shelled, large quantities are now 
imported rough from Bengal and the United 
States. 

In 1864 the imports of cleaned rice amounted 
io 3,189,691 cwt., of the computed value of 
1,810,022J. 

Os Frontis (Lat.). The frontal bone of the 
skull, which covers the upper part of the pros- 
eneephahc lobe of the brain. 

Oscliopboria (G-r.). A celebrated festival 
observed by the Athenians in honour of 
Dionysus and Athena, or, as others have 
thought, Ariadne. The name is derived from 
Scrxos or 3crxv, a vine branch with grapes. In 
this vintage feast, two youths, called Oschophori, 
dressed as women, carried such branches from 
the temple of Dionysus in Athens to that of 
Athena Skiras in Phalermn. 

Oscillating Engines. Engines in which 
the steam is introduced throxigh the tru/nfiions, 
or the bearings upon which the system turns, 
to enter the valve casing, thus causing the cy- 
linders to oscillate. In such engines the parallel 
motion and the connecting rods are dispensed 
with, the head of the piston rod being attached 
directly to the crank pin ; but the part.s are very- 
complicated, Oscillating engines are largely em- 
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ployed in steam navigation, for which they are 
weil adapted in consequence of their lightness 
and compactness. 

Oscillation (Lat. oscillatlo). In Hechanics, 
the vibration or alternate ascent and descent 
of a pendulous body. [pENDtmxiM.] The centre 
of oscillation is a point in the oscillating body, 
sudi that if all the matter^ of the body were 
there collected the oscillations would be per- 
formed in the same time. The distance be- 
tween the centres of oscillation- and suspen- 
sion, therefore, is equal to the length of an 
isoc^onous simple pendulum. The centres of 
oscillation and suspension may be interchanged 
-without affecting the period of oscillation. 
This remarkable property was noticed by 
Huygens, and was first practically applied 
to the purpose of finding the length of the 
seconds pendulum by Captain Eater. The 
application is made as follows : Let a bar of 
iron, for example, about four feet long, be sus- 
pended from a point A, at the distance of four 
or five inches from one of its extremities, and 
observe the number of vibrations it makes in 
a given time. Then suspend it from another 
point B, near its other extremity, and let the 
point of suspension B be moved backwards or 
forwards till the bar makes exactly the same 
number of vibrations in a given time as when 
it was suspended from A. Then the distance 
between A and B is the length of the iso- 
chronous simple pendulum. 

OscUlatoria. Minute filamentous organ- 
ised beings which have the faculty of exercising 
oscillatory movements. [Aobita..] 

Oscula (Lat. osculum, dim. of os, a mouth). 
The larger and more prominent orifices in 
Sponges, out of which tiie currents of water 
flow. 

. Osculating Circle. The circle whose 
contact -with a given curve is three-pointio or 
of the second order. It coincides "with the 
circle of curvature. [Contact ; Osoiji,ation.] 

Osculating Elements. In Astronomy, 
the elements of an orbit corrected to any epoch 
for the effect of planetary perturbation. 

Osculating Helix of a KTon-Flane 
Curve. The common helix which passes 
through three consecutive points, and has its 
axis parallel to the rectifying line of the ciuwe. 
It has, in common with the curve, an osculating 
plane, two consecutive rectifying planes, and 
therefore two principal normals. Its radii of 
curvature and torsion are equal to those of the 
curve. In general, however, it has not the same 
osculating sphere as the curve, and therefore not 
a fourth common consecutive point; since the 
centre of this sphere, in the case of the helix, 
coincides with the centre of absolute curvature 
[Helix], whilst for the curve this is usually not 
the case. 

Osculating Plane. The plane passing 
through, and determined by, three consecutive 
points of any curve in space. Two consecutive 
osculating planes intersect in a tangent, and 
three in a point of the curve. Hence, the suc- 
cessive osculating planes envelope a develop- 
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able surface, called tbe developable osculatnst, 
of ■which these tangents are the generators an ' 
the curve itself the cuspidal edge or edge 
regression. 

Osculating: Big:bt Cone of a iron- 
Plane Curve. A right cone, three conseeu 
tive tangent planes of which coincide with thre 
consecutive osculating planes of the curve 
The rectifying planes of the curve being per 
pendieular to the osculating planes, it is ob 
vious that two consecutive rectifying planei 
rnust intersect in the axis of the osculatini 
right cone. The latter, therefore, may be als' 
defined as the right cone whose axis is th( 
rectifying line, and generator the tangent atth< 
point of the curve. 

Some ■writers, chiefly continental ones, havt 
a^so given the name osculating Hght cone tc 
the cone of revolution which is eircumscribec 
to the osculating sphere along the circle o 
curvature. 

Osculating: Spliere. The sphere which 
passes through, and is determined by, fou 
consecutive points of a curve of double curva 
ture. The centre of such a sphere being apoin 
in each of three successive normal planes, lie 
in the cuspidal edge of the polar developable. 

Osculation (Lat. osculatio, from osculor, 
J Mss'). In Geometry, one curve is said to 
osculate another when the number of consecu- 
tive points of the latter through which it passes 
suffices for the complete determination of the 
first curve. 

The theory of osculating curves in general 
is most easily explained by the methods of the 
differential ealculu s. Lpt y =/ (a?) and ^ = F (a?) 
be the eq[uations of two curves ; suppose x to 
become a? + A, and let the functions 
/(ir + A), F(a! + A), 

be developed by Taylor’s theorem; 'then, if all 
the terms of the first developement are respec- 
tively equal to the corresponding terms of the 
second, the cr^es are the same in every re- 
spect, or coincide. If the first terms only are 
equal, the two curves have only one common 
point ; if the two first terms of the one deve- 
lopement are respectively equal to the two first 
of the other, then two contiguous poin'ts co- 
incide, or are common to both curves ; if ^e 
three first terms in each are respectively equal, 
the curves have three common points, and so 
on. Now the number of terms of the first 
developement which can he made equal to the 
corresponding terms of the second depends on 
the number of constants in the function /(a?). 
For instance, the equation of a straight hne 
being y^ax+b, contains two constants; the 
straight line can thus be made to have two con- 
tiguous points in common with a curve : it then 
becomes a tangent, and the contact is said to be 
of the .first order. Again, the general equation 
of the circle is (; 5 ^ — (a?— and con- 
tains three constants; a circle can therefore 
be determined which shall have three consecu- 
tive points in common with a curve: it dien 
emulates the curve, and the contact is said to be 
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of the second order. The general law is now 
ob'vions. It is a consequence of this theory 
that no osculating curve having a contact of 
inferior order can be made to pass between 
two curves having a contact of a higher 
order: for example, no straight line can he 
drawn through a point on a curve so as to 
pass between it and its osculating circle at 
that point. (Lagrange, TMorie des Fonctions 
AnalyUgues Lacroix, Traite du Cahul Diffe- 

Osculatrix, Developable* [Duvexof- 

ABLB OsCULATiaX.] 

Osersklte. A variety of Aragonite from 
Nertsehinsk. 

Oslandrtans. In Ecclesiastical History, 
_ sect among the Lutherans ; so called from 
their founder, Osiander. They differed from 
the followers of Luther and Calvin as to the 
efficient cause of justification. 

Osier (Fr.). The name given to various 
species of Willow or Salix, chiefly employed 
in basket-making on account of their tough 
flexible shoots. (See Loudon’s Arboretum JBri- 
tannioum, p. 1490, which contains full infor- 
mation on all the points relative to osiers.) 

Osiris. In Mythology, one of the chief 
Egyptian divinities, the brother and husband 
of Isis, and toother with her the greatest 
benefactor of Egypt. After visiting the 
greater part of Europe and Asia, he found 
on his return his own subjects excited to 
rebellion by his brother Typhon, by whose 
hand he was killed. His principal office, 
as an Eg)q)tian deity, was to judge the dead, 
and to rule over mat kingdom into which 
ihe souls of the good were admitted to eternal 
felicity. The characters of Osiris, like those 

Isis, who was thence called Myrionjnnus, or 
'with 10,000 names,’ were numerous. He was 
that attribute of the deity which signified the 
divine goodness ; and in his most mysterious 
and sacred office, he was superior to any even 
jf the Egyptian gods ; for, as Herodotus ob- 
serves, though all the jSgyptiaus did not 
worship the same gods •wi-th equal reverence, 
.he adoration paid to Osiris and Isis was 
universal. He was styled the Manif ester of 
Good, as having appeared on earth to benefit 
■mankind : and after falling a sacrifice to ly- 
jhon, the e-vil principle (which was at length 
overcome by his influence after his leaving the 
svorld), he ‘ rose again to a new life,’ and be- 
came the ‘judge of mankind in a future state.* 
Ither titles of Osiris were: Lord of the East, 
jord of Lords, Eternal Euler, King of the Gods, 
cc. These, ■with many others, are commonly 
found in the hieroglyphic legends accompany- 
ing his figure ; and the Papyri frequently pre- 
sent a list of forty-nine names of Osiris in the 
uneral rituals. Osiris was particularly wor- 
jhipped at Philse and Abydus : so sacred was 
:he former, that no one was permitted to visit 
t without express permission; and the latter 
j-as regarded vrith such veneration that persons 
Iving at a distance from it sought, and with 
difficulty obtained, permission to possess a 



OS FRONTIS OSCULATING PLANE 

There is an immense ■variety in the qualities of iloyed in steam navigation, for which they are 
rice. That which is principally exported from ell adapted in consequence of their lightness 
Bengal has received the name of cargo rice, and compactness. 

It is of a coarse reddish cast, hut is sweet and Osoillatioii (Lat. oscillatio). In Mechanics, 
large-grained, and is preferred hy the natives the ‘vihration or alternate ascent and descent 
to every other sort. It is not hiln-dried, hut is of a pendulous body.^ [P^KrouLioa:.] The cmtre 
parboiled in earthen pots or caldrons, partly to of oscillation is a point in the oscillating body, 
destroy the vegetative principle, so that it may auch that if all the matter^ of the body were 
keep better, and partly "to facilitate the process 'there collected the oscillations would be per- 
of htisking. Patna rice is more esteemed in formed in the same time. The distance be- 
Europe than any other sort of rice imported .ween the centres of oscillation and suspon- 
from the East. It is small-grained, rather sion, therefore, is equal to the length of an 
long and wiry, and remarkably white. But isoc^onous simple pendulum. The centres of 
the rice raised on the low marshy grounds of osdllation and suspension maybe interchanged 
Carolina is superior to the rice brought from "without affecting the period of oscillation, 
any part of India. This remarkable property -was noticed by 

The produce of lands naturally or artificially Huygens, and was first practically applied 
irrigated is, as far as rice is concerned, from to the purpose of finding the length of the 
five to ten times greater than that of dryland seconds pendulum by Captain Hater. The 
having no command of water ; and hence the application is made as follows : Let a bar of 
vast importance of irrigation in all countries iron, for example, about four feet long, bo sus- 
wbere this grain is cultivated. But owing to the pended from a point A, at the distance of four 
not unfrequent occurrence of severe droughts, or five inches from one of its extremities, and 
there is a greater variation in the crops of rice observe 'tbe number of vibrations it makes in 
ihan in those of any other species of grain a ^iven time. Then suspend it from another 
Those who, like the Hindus, depend almost point B, near its other extremity, and let the 
entirely on it for subsistence, are consequently point of suspension B be moved backwards or 
placed in a very precarious situation. There forwards till the bar makes exactly the same 
can be no donbtthat famines are morefrequeni number of vibrations in a given time as when 
and severe in Hindustan than in any other it was suspended from A. Then the distance 
quarter. between A and B is the length of the iso- 

A few years ago, England was principally chronous simple pendulum, 
supplied -with cleaned rice from Carolina Oscillatoria. Minute filamentous organ- 
Laiterly, however, tibe imports of Carolina rice ised beings which have the faculty of exercising 
have been much reduced. An improved methot osdllatory movements. [Acbita.] 
of separating the husk, which throws out tb Osoula (Lat. osculum, dim. of os, a niouth). 
grain clean and unbroken, has recently beei The larger and more prominent orifices in 
practised in this country; and as the grain Sponges, out of which the currents of water 
■when in the husk is found to preserve its flavour flow. 

and sweetness better during a long voyage . Osculating Circle. The cirde whose 
than when shelled, large qxiantities are now ccutaet with a given curve is three-pointic or 
imported rough from Bengal and the United of the second order. It coincides with the 
States. ^ circle of curvature. [Contact ; Osoulation.] 

In 1864 the imports of cleaned rice amounted Osculating Elements. In Astronomy, 
to 3,189,691 cwt., of the computed value of the elementy of an orbit corrected to any epoch 
1,810,0221. for the effect of planetary perturbation. 

Os Frontis (Lat). The frontal bone of the Osculating Helix of a XTon-Plane 
skull, which covers the up)per part of the pros- Curve. The common helix which passes 
encephalic lobe of the brain. through three consecutive points, and has its 

Oscbopliorla (Gr.). A celebrated festival I axis parallel to the rectifying line of tbe curve, 
observed by the Athenians in honour of It has, in common with the curve, an osculating 
Dionysus and Athena, or, as others have plane, two consecutive rectifying planes, and 
thought, Ariadne. ^ The name is derived from therefore two principal normals. Its radii of 
Itcxos or ^erxv, a vine branch with grapes. In curvature and torsion are equal to those of the 
this vintage feast, two youths, called Osehophori, curve. In general, however, it has not the same 
dressed as women, carried such branches from osculating sphere as the curve, and therefore not 
the temple of Dionysus in Athens to that of a fourth common consecutive point; since the 
Athena Sldras in Phalerum. centre of this sphere, in the case of the helix. 

Oscillating Engines. Engines in which coinddes with the centre of absolute curvature 
the steam is introduced through the trunnions, [Hbiix], whilst for the curve this is usually not 
or the bearings upon which the system turns, the case. 

to enter the valve easing, thus causing the cy- Osculating Plane. The plane passing 
linders to oscillate. la such engines the parallel through, and determined by, three consecutive 
motion and the connecting rods are dispensed points of any curve in space. Two consecutive 
with, the head of the piston rod being attached osculating planes intersect in a tangent^ and 
directly to the crank pin ; but the parts are very three in a point of the curve. Hence, the sue- 
complicated,, Oscillating engines are largely em- , cessive osculating planes envelope a develop- 



OSCULATING- RIGHT CONE 

able surface, called tbe developable oscidatna:, | 
of which these tangents are the generators and 
the curve itself the cuspidal edge or edge of 
regression. 

Osoulatinir Rlgrbt Cone of a Non- 
Plane Curve. A right cone, three consecu- 
tive tangent planes of which coincide with three 
consecutive osculating planes of the curve. 
The rectifying planes of the curve being per- 
pendicular to the osculating planes, it is ob- 
vious that two consecutive rectifying planes 
must intersect in the axis of the osculating 
right cone. The latter, therefore, may be also 
defined as the right cone whose axis is the 
rectifying line, and generator the tangent at the 
point of the curve. 

Sonae writers, chiefly continental ones, have 
a^so given the name osculating right cone to 
the cone of revolution wliieh is circumscribed 
to the osculating sphere along the circle of 
curvature. 

Osculating Spbere. The sphere which 
passes through, and is determined by, four 
consecutive points of a curve of double curva- 
ture. The centre of such a sphere being a point 
in each of throe snccossive normal planes, lies 
in the cuspidal edge of the polar developable. 

Osculation (Lat. oseulatio, from osenlor, 
I Mss). In Geometry, one curve is said to 
osculate another when the number of consecu- 
tive points of the latter through which it passes 
suffices for the complete determination of the 
first curve. 

The theory of osculating curves in general 
is most easily explained by the methods of the 
differential caleulu s. Lgt y =/ (a:) and y^'E{x) 
bo the equ,ations of two curves ; suppose x to 
become a? + A, and let the functions 
/(jj + Zi), F(a? + A), 

bo developed by Taylor’s theorem ; then, if all 
the terms of the first developement are respec- 
tively equal to the corresponding terms of the 
second, the curves are the same in every re- 
spect, or coincide. If the first terms only are 
equal, the two ounces have only one common 
point ; if the two first terms of the one deve- 
lopement are respectively equal to the two first 
of the other, then two contiguous points co- 
incide, or are common to both curves; if the 
three first terms in each are respectively equal, 
the ciirvos have three common points, and so 
on. Now the number of terms of the first 
developement which can be made equal to the 
corresponding terms of the second depends on 
the number of constants in the function / {x). 
For instance, the equation of a straight Hue 
being y=ax + b, contains two constants; the 
straight line can thus be made to have two con- 
tiguous points in common with a curve : it then 
becomes a tangent, and the contact is said to be 
of the first order. Again, the general equation 
of the circle is and con- 

tains three constants; a circle can therefore 
be determined which shall have three consecu- 
tive points in common with a curve: it then 
osculates the curve, and the contact is said tob’ 
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OSIRIS 

of the second order. The general law is now 
obvious. It is a consequence of this theory 
that no osculating curve having a contact of 
inferior order can he made to pass between 
two curves having a contact of a higher 
order: for example, no straight line can be 
drawn through a point on a curve so as to 
pass between it and its osculating circle at 
bhat point (Lagrange, Thiorie des Fonctions 
'ytiqiies; Lacroix, TraiU du Cahul 
■rmtid et Integral,) 

Osculatrik, Developable. [Develop- 
able OSCTJLATSIX.] 

Oserskite. A variety of Aragonite from 
Nertsebinsk. 

Osiandrlans. In Ecclesiastical History, 
a sect among the Lutherans ; so called from 
their founder, Osiander. They differed from 
he followers of Luther and Calvin as to the 
effident cause of justification. 

Osier (Fr.). The name given to various 
species of Willow or Salix, chiefly employed 
in basket-making on account of their tough 
flexible shoots. (See Loudon’s Arboretum, Bri-. 
tannicum, p. 1490, which contains full infor- 
mation on all the points relative to osiers.) 

Osiris. In Mythology, one of the chief 
Egyptian divinities, the brother and husband 
of Isis, and together with her the greatest 
benefactor of Egypt. After visiting the 
greatp part of Europe and Asia, he found 
on his return his o-vra subj'eets excited to 
rebellion by his brother Typhon, by whose 
hand he was killed. His principal office, 
as an Egyptian deity, was to judge the dead, 
and to rule over that kingdom into which 
the souls of the good were admitted to eternal 
felicity. The characters of Osiris, like those 
of Isis, who was thence called Myrionymns, or 
‘ with 10,000 names,’ were niunerons. He was 
that attribute of the deity which signified the 
divine goodness ; and in his most mysterious 
and sacred office, be was superior to any even, 
of the Egyptian gods ; for, as Herodotus ob- 
serves, though all the Egyptians did not 
worship the same gods with equal reverence, 
the adoration paid to Osiris and Isis was 
universal. He was styled the Manif ester of 
G-ood, as having appeared on earth to benefit 
mankind : and after falling a sacrifice to Ty- 
phon, the evil principle (which was at length 
overcome by his influence after his leaving the 
world), he ^ rose again to a new life,’ and be- 
came the * judge of mankind in a future state.’ 
Other titles of Osiris were; Lord of the Easty 
Lord of Lords, Eternal EvZer, King of the Gods, 
&c. These, with many others, are commonly 
found in the hieroglyphic legends accompany- 
ing his figure ; and the Papyri frequently pre- 
sent a list of forty-nine names of Osiris in the 
funeral rituals. Osiris was particularly wor- 
shipped at Philae and Abydus : so sacred was 
the form-er, that no one was permitted to visit 
it without express permission ; and the latter 
was regarded with such veneration that persons 
Imng at a distance from it sought, and with 
difficulty obtained, permission to possess a 



OSMAZOME OSSIAN’S POEMS 

sepulckre rntMu its necropolis. The ’worship | hrmUr\ laut the Latin name was not applied to 
of Osiris was at a later period introduced into the bird now denoted by the term). The Bald 
Borne ; but the prurient imagination of the Buzzard or Pishing Eagle (^Pctndion hahestus') 
Eomans soon converted the rites and mysteries is widely diffused over the northern portion 
of this deity into an occasion of the most un- of both hemispheres. It is a powerful bird, 
bounded licentiousness, which at length reached the female sometimes weighing five pounds 
such a height that his worship was prohibited by avoirdupois. It is not to be confounded with 
law. Osiris was venerated under the form of the Bald or Sea Eagle (Haticstus leitGocephalits), 
the sacred hulls Apis and Idnevis ; or as a which, like it, preys on fish, but is of much 
human figure with a bull’s head, distinguished greater size and power. 

by the name Apis-Osixis. (Plutarch, On Isis Osseans or Pisces Ossei (Lat. boQip 
md Osiris; Sir Q-. Wilkiiison, Manners and , hes). In Ichthyology, a primary division 
Customs oj the Ancient Egyptians^ [Isis.] of the class of fishes, including all those which 
Osmaaome (<^. Acrfi'b, odom, and fwjuds, have a true bony skeleton. 
hroth). The eadractive matter of muscular Osseous Breccia. A breccia or conglomerate 

fibre, which gives the peculiar smell to boUed made up altogether or partly of bones cemented 
meat, and fiavoui to broth and soup. hy carbonate of - lime or oxide of iron. They 

Osmellte (Gr. bcriAi). A silicate of lime, are sometimes called bone breccias. Osseous 
with soda, potash, and a small q^uantity of breccias are not uncommon in caverns and in 
oxide of iron, found in thin radiating prismatic fissures of limestone rock ; and among them 
concretions of a greyish-white colour at Nieder- have been found human remains associated 
kirehen on the Rhine. The name has reference with the bones of extinct animals, such as 
to the argillaceous odour given out by it when the cavern bear and hysena, the Irish elk, and 
breathed on. some others. [Breccia..] 

Osmlo Acid. The peroxide or tetraoxide Ossian’s Poems. The name given to a 
of the metal osmium. It is produced when the collection of ^oems, said to have been eom- 
mefcal is fhlly oxidised by burning in air or oxy- posed by Ossian, the son of Eiugal, a Scot- 
gen, or boiling with nitric acid. It is white, has tish bard, who lived in the third century 
a disagreeable odour, fuses, and ultimately vola- They^ were first given to the world in an 
tilises, when heated, with production of aeicular English version by James M'Pherson, in 1760, 
flexible crystals. Ib is soluble in water, stains with the assurance that they were translations 
the skin, is very poisonous, and combines with made hy himself from ancient Erse manuscripts 
bases to form salts. which he had collected in the Highlands of 

Osmlrldiam. A native alloy of osmium Scotland ; and such was the enthusiasm which 

and iridium. [ImhosMiOT.] their appearance excited, that they may be 

Osmium (Gr. bap-fi, odour), A metallic almost said to have given a new tone to poetry 
substance found associated with the ore of throughont all Europe. There were not, how- 
platinum : its peroxide is extremely volatile, ever, wanting many distinguished persons who 
and has a peculiar pungent odour, which from the first denied their authenticity. Eoro- 
suggested the name of the metal. Neither most among these was Lr. Johnson, who 
osmium nor its compounds have been applied boldly pronounced the whole of the poems 
to any use, and it is a rare substance. ascribed to Ossiau to be forgeries ; and his 

Osmose. liquid diffusion through a mem- opinion was corroborated by Hume, Gibbon, 
Ijrane is thus termed by Graham. For example, and many others, who defied M'Phcrsou to 
the mouth of a funnel is tied over with bladder produce a manuscript of any Erse poem of 
filled with spirit of wine and placed in shallow earlier date than the sixteenth century. On 
water. The water passes through to the spirit, the other hand, McPherson’s assertions as to 
and the spirit through to the water ; the one the genuineness of the poems found warm 
action ia endosmotio, the other exosrmtic. But an-pjporters in Dr.Bla.ic (CriticalDissertation oy 
these actions are unequal in amount in a given the Poems of Ossian)^ Dr. Henry, Lord Kaimes, 
time. The water gets through to the spirit and many other distinguished names, and 
faster than the spirit goes ont to the water, almost to a man in the whole body of the 
and consequently, in opposition to gravity, the Highlanders. In this unsettled state the con- 
fluid xises_ in the neck of the funnel, and, if troversy remained till the year 1800, when 
allowed, will overflow. The explanation is, that Malcolm Laing, in a Dissertation appended to 
adhesion is greater between membrane and the second volume of his History of Scotland, 
water than between membrane and spirit; endeavoured to establish, fiom historical and 
the membrane therefore takes up more of the internal evidence, that the so-called poems of 
former than of l^e latter, and consequently is in Ossian are absolutely and totally spurious, 
a position to give more of the former to the The sensation created by this Dissertation was 
^irit than of the latter to the water. So alka- unprecedented. Many converts were made to 
Ime and add solutions are powerfully osmoti^ the opinions therein set forth j but the general 
though in opposite directions, the former posi- disbelief in the authenticity of the poems yras 
tively(exosmotic), the latter negatively. Add not complete till 1805, when a commi|t4e of 
salts resemble adds, but strictly neutral salts the Highland Society of Edinburgh, wMdi had 
have little or no osmotic action. been appointed in 1797 to enquire ihto their 

aapvey (Lat. ossifraga, literally bone- nature and authenticity, reported to the effect 
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* that they had not been able to obtain any one 
poem the same in title and tenonr •vfith the 
poems of Ossian.’ Since that period the con- 
troversy, so far as it regards their translation 
from^ Erse manuscripts, may be said to be 
terminated. But although these poems had 
never been committed to -writing, or rather have 
not been handed down in -writing, there can be, 
we believe, but little doubt that many of them 
still exist in the Highlands of Scotland in a 
dress not very different from that in which they 
were rendered by ]y[‘Pherson into English, 
having been committed to memory, and trans- 
mitted from one bard or storyteller to another 
in regular succession; and conseq[uently -their 
authority on points of sodal life and manners 
may be scarcely less than that of the Homeric 
Poems. Their scene is sometimes laid in Scot- 
land, but more frequently in Ireland ; and they 
may be justly considered the Iliad and Odyssey 
of the Celtic race of the two islands, handed 
down hy tradition only — ^what the Homeric 
poems -were, in all likelihood, to the Greeks 
themselves "before they were acquainted with the 
art of writing, [Emo.] ‘ The value of Ossian,’ 
says Mr. Skene, ‘ as an historical poet, must 
stand in the highest rank ; while, whether the 
chief part of these poems are of ancient or of 
modern composition, there can remain little 
doubt that in him we possess the oldest record 
of the history of a veiy remote age.’ {The 
Highlanders of Scotland, their Origin, History, 
and Antiguities,^ vol. i. p. 215.J Those who 
-wish to see this subject exhibited in aE its 
bearings, though, perhaps, with a sEght pre- 
judice against M'Pherson, may consult the 
elaborate article in the Edin. Eeview, vol. vi. 

Ossification. The formation of hone. 
The change of any soft solid of the body into 
bone. 

Ostara. An ancient German and Celtic 
divinity, worshipped -with pecuhar veneration 
by the Anglo-Saxons. Many -writers regard 
her as identical with the Phcenician goddess 
Astarte ; but, be this as it may, she was regarded 
as the queen of spring and of the morning; 
and from her name is derived the German 
Ost&rn (AngEc6, Easter), which period of the 
year the ancient Germans were in the habit of 
celebrating with fires and festivals in gratitude 
for the advent of spring. (Grimm’s Deutsche 
Mythologie, p. 181.) 

Osteodentine (Gr. hariov, and Lat. dens 
a tooth). That modification of dentine m which 
the tissue is traversed by irregularly disposed 
and ramified vascular or medullary canals, and 
in which some of the branches of the dentinal 
tubes communicate with cells, like the radiated 
cells of true bone. This modification of dentine 
is found in the central part of the tooth of the 
cachalot and some other cetaceans ; also in -the 
teeth of the cestracion, acrodns, lepidosiren 
and many other existing and extinct fishes. 

Osteogeny-. The formation or growth of 
bone. 

OsteoUte (Gx. h^riov, and >Sdos, stone) 
An earthy kind of phosphate of lime, probably 
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resulting from the alteration of Apatite, hear 
Hanau, and at Amberg in the Erzgebirge. 

Osteology (Gr, hariov, and x6yos). The 
doctrine or history of the bones. [Anatomy.] 

OsTBOLoav. In Painting and Sculpture, a 
description of the bones of animals. 

Ostiarlus (Lat). A slave stationed at the 
door of an ancient Eoman house to answer 
enquiries, like the modern French concierge. 

Ostraceans. The family of Bivalves of' 
which the oyster {Ostrea) is the type; and 
which is characterised by the mantle being 
widely open, without special orifices. 

Ostracion (Gr. tcrrpuKov, a shell). A genus 
of fishes of the Solerodermi, or rough-skinned, 
in the system of Cuvier. It is characterised hy 
the armour of regular bony plates, soldered toge- 
ther, with which the body is invested ; the only 
movable parts bein^ the tail, fins, mouth, and 
a small gill-flap, which pass, as it were, through 
holes in the coat of mail. The body generaEy 
presents a quadrangular form, whence the name 
of trunk-fish, commonly given to the species of 
this genus. 

Ostracism (Gr. ocrTpoucia-fiSs). A form of 
condemnation at Athens, by which persons who 
from their wealth or influence were considered 
dangerous to the state were banished for ten 
years, -vrith leave to enjoy their estates and 
return after that period. It was inflicted not 
as a punishment, but merely as a precautionary 
measure to preserve the democracy. The Re- 
cess in this condemnation was as follows : The 
people being assembled, each man wrote the 
name of the person whom he -wished to banish 
on a shell (SarpaKou), and delivered it to the 
arehons, who counted the numbers. Only one 
citizen could be subjected to the ostracism 
at the same meeting, and 6,000 hostile votes 
were necessary for infliction of this con- 
demnation. Hence if 6,000 votes and upwards 
were recorded against one. or more persons, that 
one was banished against -whom the greatest 
number of votes had been given, (W-m. de 
VAoad. des Inser. vol. xvi. ; Grote’s History of 
Greece, part ii. ch. xi*) [I^taeibm:.] 

Os-tracodes (Gr. hcrrpajtdf^ns, like pot- 
sherds). The name of a femily of Entomos- 
tracans, comprehending those which have the 
sheE folded in tw-o, so as to resemble the 
sheE of a bivalve moEuse. 

Os-fcranite. A greyish or clove-bro-wn Zir- 
con found at Fredericksvarn, in Norway ; and 
named after the goddess Ostara. 

Ostricli (Fr. autruche, Lat. struthio, Gr. 
arpQvB6s). The largest known bird, and the 
jype of the Cursorial or Struthious order. It 
is distinguished not only from its immediate 
congeners the Cassowaries, Bhees, and Apteryx, 
but from aU other birds, by having only two 
toes, which correspond with the two outermost 
toes in the ^rest of the class. The -wings ar© 
fhrnished -with loose and flexible plumes, which 
are long enough to increase its speed in running. 
The elegance of these feathers, arising from 
their slender stems and the disunited barbs, 
has occasioned them to be prized in all ages, 
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-and they still constitute a valuable article of 
commerce. The beak of the ostrich is depressed, 
of a moderate length, and blunt at the end. ; 
the tongue is extremely short ; the eye is large, 
and the lid fringed ^nth ^ort simple feathers 
like eyelashes. The legs are of prodigious 
strength, and the tarsi very long. ^ The ostrich 
has a capacious crop j a strong gizzard ; volu- 
minous intestines, with two long caeca, com- 
plicated each with a spiral valve, and pcceeded 
by a very long intestinum rectum with inter- 
nal connivent valve's, which latter structure is 
unique in this class of birds. It is likewise 
remarkable in this class for its large urinary 
receptacle. The ostrich abounds in the sandy 
deserts of Arabia and Africa. It attains the 
height of seven or eight feet; is gregarious 
in favourable localities; lays eggs of three 
pounds’ weight, which are incubated by the 
male principally, and defended courageously. 
The ostrich feeds on grain, grass, &c., to aid 
in digesting which many pebbles are taken 
into the gizzard ; so obtuse is its taste, that it 
will swaUow pieces of metal, wood, &e. "When 
pursued, it dashes stones behind it with great 
violence, and exceeds in swiftness all other 
terrestrial animals ; it is only the comparatively 
limited power of sustaining its course that en- 
ables the mounted Arab to run it down. 

Ostrya j^Gr. da-rpria). A genus of 
lacea, to which belongs the Hop Hornbeam, 
0. mJlp^ariSt a large spreading tree of Southern 
Europe, which has an ornamental appearance 
when clothed in autumn with its pendent hop- 
like catkins. 0. virginica, the H orth American 
species, yields an excessively hard wood called 
Ironwood. 

Otalgrla (Gr. from o3y, the ear, and ^jos, 
pain). The eaf-ache. 

Otarla (Qx.oSs). The name of the genus oJ 
seals characterised hy having projecting external 
ears, and by the double cutting edge of the four 
middle upper incisors, a structure unknown in 
other animals : the molar teeth are simply 
conical, and with a single fang. These seals 
are principally confined to the southern hemi- 
sphere. 

Otitis (Gr. o^s). Inflammation of any part 
of the organ of hearing. 

Otol^a Wax* A wax obtained from the 
fruit of the Myrisiica Otoba, a plant growing 
in the marshy grounds of the river Amazon. 

Ottax or Attar of Roses. The volatile 
or odorous oil of the rose ; it is of a soft buttery 
consistence, and deposits, when fluid, a erystal- 
lisable portion, wMch is sparingly soluble in 
alcohol : it is much used as a perfume. The 
finest ottar of roses is prepared at Ghazeepore 
in Hindustan and at Shiraz in Persia : 20,000 
roses are said to yield otto equal in weight to 
that of a rupee. 

Ottawa Rtma (Ital. eigUh or oeiuple rhyme). 
An Italian form of versification, consisting of 
stanzas of two alternate triplets and a couplet 
at the end ; the verses being, in the proper 
Italian metre, the heroic of eleven 'syllables. 
It is the form pecoliarly adopted and embel- 
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lished by the poets termed Romanzieri, from 
Puld to Portiguerra. [Romaxzieri.] It is 
a happy metre, in the hands of an able ver- 
sifier, for the expression of feelings varying 
from the sublime and pathetic to the humorous : 
although rather deficient in variety, and possess- 
ing too little repose and solemnity for the sus- 
tained majesty of epic poetry. It has been 
adopted by the Germans, who have given to it 
something of an elegiac turn ; and, of late, by 
English poets, of whom the most distinguished 
is Lord Byron, who employed it in his Beppo 
and Don Juan, works belonging to a mixed 
cast of poetiy, between the serious and the 
burlesque. 

Otter (Ger. ; Norse ottr). A quadruped 
adapted to amphibious habits by its short, 
strong, flexible, palmated feet, which serve as 
oars to propel it through the water, and by its 
long and strong tail, which acts as a powerful 
rudder, and enables the animal to change its 
course with great ease and rapidity. The 
teeth, which consist, in each Jaw, of six pointed 
incisors, two strong and sharp canines, and 
ten trenchant and cuspidated molars, determine 
the piscivorous diet and predatory habits of 
the species. The otter used to be met with in 
most of the British rivers and lakes ; but the 
increase of population, and the imintermitting 
hostility which its destruction of the valuable 
fish in its native streams has called down 
upon it, have greatly thinned its numbers, and 
have exterminated it from many of the locali- 
ties where it was formerly common ; so that the 
otter, as a captive in our menageries, is now 
regarded with almost the same interest which' 
an exotic species usually excites. 

The otter selects for its retreat some con- 
venient excavation, concealed by the overhang- 
ing roots of the trees which grow from the 
banks of rivers, or by some other natural screen. 
The female goes with young nine weeks, and 
produces from three to five cubs in March or 
April. The usual weight of a full-grown male 
is from twenty to twenty-four pounds. The 
fur of the otter is remarkably fine and close. 
It consists of two kinds of hair; the longer 
and stiffer shining hairs, which are greyish, at 
the base and of a rich brown at the point, con- 
cealing an extremely fine and soft fur of a 
wlntish grey colour, brown at the tip. The 
hair and fur of the under part of the body, the 
cheekSj and the inner parts of the legs, are of a 
brownish grey throughout. 

The otter is hunted in many parts of Eng- 
land, and especially in "Wales, with dogs trained 
for this kind of sport. 

The few species of otter which have been 
recognised in distant parts of the world do not 
greatly differ from the Lutra vulgaris of Europe. 
The sea-otter is an animal of larger size, and 
presents such modifications of its palmated feet, 
and of its teeth, as to form the type of a dis- 
tinct subgenus {Bnhgd/rfC), which connects th^ 
otter with the seal. \ 

Ottoman. The name of the ^youngest 
branch of the great Turkish family* The 
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Ottoman Turks receive their name jErom Oth- considerable to the horizon, they must cut it at 
man, a chieftain who ruled his tribe from a. d. • some line. This may either form a kind of 
1299 to 1326, and the epithet has been given diflF if the bed is hard, or may be a depres- 
generally to the empire founded by his de- sion and covered by vegetable soil if soft and 
seendants. (Gribbon’s jSojMaw ch.b:iv.) decomposable. In the latter case it can only 

The name is also applied to a peculiar kind be detected by removing tJie surface, unless 
of sofa much in use in Turkey, and which has indeed a change in the soil itself is effected 
been imitated both here and on the Continent by the change in the nnderlying rock. 

Ottrellte. A. hydrated silicate of alumina, Outfall. In Engineering, the point of dis- 
and of the protoxides of iron and manganese, charge of waters collected by a system of drain- 
which occurs in small shining scales dissemi- age or sewerage. 

nated through day-slate, at Ottrez in Belgium. Outlawry. In Law, an exclusion from the 
It has also been fomd on Snowdon, and in the protection of the law, so that an outlaw cannot 
Isle of Man. _ bring actions, &c., and his property is forfeited 

Oudenoclon (a word coined from Gr. obiev, to the crown, althongh with respect to real 
none, d.p.dL 6do-6s, tooih). Agenus of Oryptodont property the forfeiture does not in some cases 
EeptUia in which the upper jaw developed a extend beyond his own life. An outlaw is, 
thick, smoothly rounded, vertical ridge, pro- however, still entitled to the protection of the 
jecting from the maxillary, in the position of criminal law. Outlawry may he inflicted as a 
the alveolus of the tusk in Ptychognathus and punishment (in criminal cases) for non-appear- 
IHcynodon. This ridge is soHd, and does not anee to an indictment, or (in civil cases) for 
contain the smallest vestige of a germ of a absconding after judgment, leaving the judg- 
tooth answering to the tusk in Dicynodonts. ment debt unpaid. Certain proclamations axe 
The rest of the alveolar border of both npp^ required previously to an outlawry, to insure 
and lower jaws is toothless, as in the Ditgmo- that the party has notice of the process, 
dont reptiles, and probably supported, as in the Outlier. The name given to a portion of 
turtles, a homy beak to subserve the masti- stratifled rock remaining in its place in an 
catory processes. isolated position after the part of the rock that 

Ottlstltls. A group of small South once connected it with the main deposit has 
American monkeys, classified under the names been removed by denudation. An outlier is 
JSapale or JacchuSi comprising the marmosets thus in advance of the general crop of the 
and other allied forms. The term ouiatiti is stratum to which it belongs, 
usually given to them by Prench writers ; they Outline. In the Pine Arts. [Coktottr.] 

have been separated by GeofOroy St. Hilaire Outpost. In a Military sense, a body of 

from the other monkeys under the title of men posted beyond the mam guard ; so called 
Jroiopitheci. as being without the bounds or limits of the 

.Ounce (Lat. uncia^. A denomination of camp, 
weight. In troy weight the ounce is the Outr§ (Pr.). In the Pine Arts, anything 
twelfth part of the pound, and weighs 480 exaggerated or overstrained, 
grains. In avoirdupois weight the ounce is the Ontrenxer (Fr. tiUramarine). A name by 
sixteenth part of the pound, and equal to 437^ which the finer pulverised portions of lapis 
grains troy. [Weioht.] laarali used by painters are known in Prance. 

Ounce. In Zoology, a species of leopardine Outrig'ffer. The Sea term for any pro^ 

FdiSf distingjuished by black spots on a grey jecting or piece of timber for extending 
ground. It is found in Arabia and Persia. ropes, sans, or oars, so as to ^ve them a greater 
Ourauosrrapliy (Gr. ohpavSs^ heaven, and base or leverage. 
ypdpw, 1 descrih^. A term frequently nsed Outside Bearings. This term is ap- 
to signify a description of the heavens and the plied to the bearings of an engine with an 
heavenly bodies. external snp;^ort on a part of the framework 

Ouraxi. A poison nsed hy the natives of of the engine itself ; thus, the shaft of a paddle- 
Ghiayana to poison their arrows. It is called wheel is said to have outside bearings when it 
also Wourali or XJrari poison, and has for its is carried on supports resting upon the spring 
basis the juice of Birychnos toxif&ra. beam. 

Ourology or Ourosoopy (Gr. olpov, urine). Outsides. In Printing, the two outside 
The judgement of diseases from an examination quires of a ream of paper, formerly consisting 
of the nrine. of never more than twenty sheets, aH of which 

Ouster (Hot. Pr. originally from Lat. were either damaged or tom. They were also 
ultra, beyond). In Law, dispossession, by the called casde quires or cording qmres. Paper 
act of a wrongdoer, of land or hereditaments, is now sent from the paper maker to the 
FordMe miry and ouster implies dispossession printer without outside quires ; this is called 
by violence, against which a summary remedy paper, the ream consisting of 616 sheets, 

is given by some statutes. [Paper.] 

Outcrop. The Geological name for the Outworks. Tn Portification, all works 
intersection of the plane of any bed or stratum between the enceinte and the glacis, 
with tile surface of the earthat any place. The Ouvaxovlte. [Uwarowixb.] 
various stratified rocks being almost without Ouvlrandra (Polynesian onvi, yam ; rano, 
'exception inclined at an angle more or less water). An interesting genus of aquatic plants, 
Von. n. 753 3 C 
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the most remarkable species of which, found in 
the hot streams of Madagaseaa*, is known popn- 
■ larly as the Lattice-leaf or Lace-leaf in conse- 
quence of the open network of veins of which 
the leaf consists. These leaves, whidb. are sub- 
merged, and grow on long stalks, appear to 
consist merely of a skeleton of nerves, the 
longitudinal nerves being connected by nume- 
rous short cross nerves. The flower-stalks 
support a forked spike of sinaple sessile white 
flowers. The fleshy farinaceous roots are an 
article of food in Madagascar. A few other 
species hrom Senegambia and India are referred 
to the genus. 

Ouzel, "Water. A small English bird, 
also termed Dipper ; the tiquaiicus of 

a,uthors. The names given to it in all the Euro- 
pean languages indicate its habit, although a 
Passerine hied, of diving throt^h shallow water, 
and rising again at a considerable distance. 
'Its flight is straight, low, and rapid, and it 
closely resembles the king^her in many of its 
habits. Many other allied species are known, 
•inhabiting many parts of the Old World. ^ 

The name belongs to that large family erf 
words which embraces the several modifications 
of the roots <ic, aso, as shown in the Latin 
Aqua, in Axius, and the Celtic and Teutonic 
Esk, Usk, Ax, Exe (Isca), Oxenford (Isis), 
Ouze, the verb ooee, &c. 

Oval (Lat. ovum, m egg). The general 
and popular name for any plane closed curve 
resembling the transverse section of an egg. 
The ellipse is the most familiar example. 
There are, however, ovals of higher order, the 
•most important of whidx are the ovals of 
Descartes and Cassini. [OAUTBSiA^sr Ovaxs; 
Uasswxan Ovaxs.] The oval known as the 
carpmt&i^s ovd consists of four drcular arcs 
taken from two unequal circles and placed sym- 
metrically so that the opposite arcs are equal, 
and adjacent ones mee^ but do not cut each 
other. 

Ovalbnmeu. The albumen or white of 
egg ; a term adopted in order to ^stinguish it 
from the albumen of the serum of the blood, 
which may be caDed aeralbumein. 

Ovskiies. In Anatomy, the two organs 
which contain the female ova. 

Ovary (Lat. ovum, an eg^). In Plants, a 
hollo w case, enclosing the ovules or young seeds. 
It may contain one pr more cells, and ultimately 
becomes the fruit. It is always situatedinthe 
centre of the flower, and, together with the 
style and stigma, constitutes the female system 
of the vegetable kingdom. ‘When it is united 
to, or apparently sunk witbin the calyx, it is 
called mferk>r\ when separate from it, it is 
termejd sii/penor, 

. dviatton (Lat. ovafio). An inferior land of 
triumph, granted to Eoman military leaders. 
The name is derived JBcom oyis, a skeefg^ the 
.Animal sacrificed on such occasions instead of 
buUocks. .The first ovation is said to have 
be^ celebrated by P. Postumius Tubertus 
#05), so:^ years after the expulsion of 
.tlie: kmgs. Orations were granted for various 


3yiFEROUS 

reasons, as when the success was not brilliant 
enough to justify a triumph ; or whp the -war 
was not completely ended by it, as in the case 
of Marcellus (Livy xxvi. 21) ; or if the enemy 
were not honourable, as in the servile war with 
Spartacus, &c. 

Overbangr. In Architecture. [Batter.] 

Overbung Paddle-wbeels. wheels are 
so called, when the shaft, upon which the paddle- 
wheels are keyed, does not run through to a 
bearing on the spring beam, but is supported 
by a bracket from the ship’s side. 

Overlap or Boxing. In Shipbuilding, 
the tumed-up fore-end of the keel, so made to 
obtaia a firmer bite on the stem. 

Ovenmn. In Printing, when matter is 
struck out, and it becomes necessary to re- 
arrange the paragraph or pages so altered, the 
part is said to be overrun. 

Ovorseers of tbe Poor. Ofdcers an- 

nndeJ th^ statute of 43 Elizabeth. Their num- 
ber, by that statute, is four, three, or two, for 
ea(^ parish, in addition to the churchwardens, 
who are overseers ex officio. By subsequent 
statutes, any place maintaining its own poor, 
whether a parish or not, has overseers, and the 
appointment of collectors and assistant over- 
seers has been authorised. [Poor Laws.] 

Oversbot ‘Wlieel. In Mechanics, a water- 
wheel to which the water is conveyed over the 
top of the wheel and applied above the axle. 
In this case the water acts merely by its weight, 
and not by the inmulse of the stream. 

Overstory. Li Architecture, the same as 
Clbrbstoey. 

Overt Act (Pr. ouvert, og>en). In Law, an 
open or manifest act from whim criminality is 
implied. No indictment for high treason is 
good unless some overt ad is alleged in it. 

Overture. In Music, an instrumental 
piece, intended to open or commence an ex- 
tensive musical work, as an opera or an oratorio. 

The word overture also signifies a proposed ; 
in which sense it is always used in the Presby- 
terian church to denote the resolutions pro- 
posed by presbyteries and synods, and after- 
wards laid before the General Assembly, either 
for its sanction or rejection. 

Oviduct (Lat. ovum, an egg ; duco, 1 
conduct). The tube which conducts the ovum 
from the ovary either to the uterus or to 
an external outlet. In Mammals this part is 
termed the Pallo]^ian tube, from the circum- 
stancB^ of its havmg been first described by 
Eallopius about the year 1560 in the human 
subject, in which this tube or canal passes from 
each side of the fundus of the uterus to the 
ovarium. [FAixoniAn- Tube.] 

Ovlferons and Ovigerous. In Zoology, 
cert^ receptacles, in which the eggs are 
received after having been excluded from the 
ordinary formative organs of the ovum, are so 
called, as the long pouches appended to the 
hinder part of the body in many of the 
Entomqstracons and Parasitic Crustaceans. 
The dliated plates (beneath the tail of the 
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higher Crustaceans, as the crab and lobster) 
to which the eggs are attached after having 
quitted the oviducts, are also called ovigerous. 

Oviparous (Lat. ovum; pario, I i^rodtici). 
The mode of generation by the exclusion of the 
germ in the form and condition of an egg, the 
developement of which takes place out of the 
body either with or without incubation. Fishes, 
repmes, and birds are called Oviparous Verte- 
brates, although some of both the former classes 
hatch the egg within the body and bring forth 
their young ahve, as the viper and dog-fish. 

Ovipositor (Lat. ovum, and pono, l^lace). 
In Entomology, the instrument by which an 
insect conducts its eggs to their appropriate 
nidus, and often bores, a way to it ; tide same 
instrument is, in some genera, used as a weapon 
of oidence, when it is called the acvdeus, 

Ovls (Lat. a she^, Gr. S 15 ). The name 
hy which Linnaeus and Cuvier distinguish the 
sheep as a genus from the goats and antelopes. 
The character assigned by Cuvier to the genus 
Ovis is as follows: ‘Horns directed back- 
wards, and then inclining spirally more or less 
forwards ; the profile or ehanfrein more or less 
convex, and no beard ; ’ to this may be added 
an interdigital sebaceous sac on tbe fore part of 
each foot. The Mcwjiona or Musmxms of Africa 
and Sardinia, from which it is generally be- 
lieved that our domestic races of sheep are de- 
rived, .form the species Chis ammon of Linnsens, 
and Ovis musimon of Schreber. The coat of 
these wild sheep consists of coarse, stiff, long, 
and nearly straight hairs; but they possess, the 
same character, that of an imbricated surface, 
which gives to the shorter and finer wool of 
the domestic races the felting pr(^erty on 
which its peculiar utility depends. [BCa.ir.] 

Of the domestic animals belonging to Great 
Britain, sheep are, with the exception perhaps 
of horses and cattle, by far the most important. 
They can be reared in situations and upon soils 
where other animals would not live. They 
afford a large supply of food, and one of ttie 
principal materials of clothing. Wool has long 
been a staple commodity of this country, and 
its manufacture employs an immense number 
of people. * The sMn, dressed, forms different 
parts of onr apparel: and is used for covers of 
books. The entrails, properly prepared and 
twisted, serve for strings for various mxisical 
instruments. The bones, calcined (like other 
bones in general), form materials for tests for 
the refiner. The milk is thicker than that of 
cows, and consequently yields a greater quantity 
of butter and cheese ; and, iu some places, is so 
rich that it will not produce the cheese without 
a mixture pf water to make it part from/ the 
whey. , The dui^ is a remarkably rich manure ; 
insomuch that the folding of sheep is become 
too useful a branch of husbaudey for the far- 
mer to neglect. To conclude, whether we 
consider the advantages that result from this 
animal to individuals in particular, or to these 
kingdoms in general, we may, with ColnmeUa, 
consider this, in one sense, as the first of the 
^mestic quadrupeds. JBost mqjores gmdrvr 
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oviUipBCons secimda roitio esi ; quusprima 
sU si ad vimtaUs ma^nitudinem ref eras, ISam 
id prtBGipm contra frigoris molmtiam protegU, 
iorpoHbusquenostrisliberalioraprtsbetv^mina; 
mmsas jm 

osis dapihics exomcet* (JDe Be Bustica, lib. vii. 
cap. ii.) And, in addition to what Mr. Pennant 
has so forcibly stated, sheep are particularly 
deserving the attention of the agrieultTmist, 
both from the influence of improvements on the 
breed, and from their generally affording larger 
profits than can be obtained from the rearing 
and feeding of cattle.* {Statistics of the Brit, 
Empire^ vol, i. p. 492.) 

The principal varieties of the English sheep 
are the large Lincolnshire, the Dorset breed, 
the Southdown, and the Cheviot. 

The Lincolnahire sheep are of a large size, 
big-honed, and afford a great quantity of wool, 
owing to the rich marshes on which they feed ; 
but their flesh is coarser, leaner, and less finely 
flavoured than that of the smaller breeds. 

The Dorset sheep are mostly white-faced; 
their horns are finely curved, theic fleece clear 
and white; but many of them are without wool 
upon their bellies ; their legs are long and small, 
and their general form handsome and well- 
proportioned. This breed is prolific, and is 
principally esteemed for producing lambs at an 
earlier period than other varieties. The foreign 
breeds of sheep are exceedingly numerous ; but 
accurate information respecting their zoolo^eal 
and agricultural riiaracters is not yet afforded 
to us. 

Ovlsao (Lat. ovum, an, egg, and saccus, Gr. 
(rdxKos, a saxi}^. The cavity m the ovary whidi 
immediately contains the ovum. In Mammals 
it forms, after the ovum is expelled, the corpus 
luUvm. 

Ovolo (ItaL). In Architecture, a mould- 
ing whose profile is the quadrant of a circle. 
In Grecian architecture there is a deviation 
from this precise form ; it is most apparent at 
the upper portion, where it resembles the form 
of on egg, whence this moulding derives its 
name. In fact, the Grecian ovolo is a portion 
of a (ycloid. 

Ovovivlparous (Lat. ovum, an, egg ; vivus, 
aBAie', and pario, I ^odztce). The mode of 
generation by the exdusion of a living foetus 
more or less extricated from the egg-coverings, 
which has been developed within the body of 
the parent without any vascular or placental 
adhesions between the ovum and the womb. 
The marsupial a.mmig thA TVrnnnTng.lig.^ 

the viper and salamander among reptiles, the 
blenuy and dog-fish among fishes, tihe Baludina 
I Divipara and many bivalves among Molluscs, 

! the scorpion and flesh-fly among insects, the 
earth-worm, and many of the intestinal worms, 
are examples of ovoviviparous animals. 

Ovule (Lat. ovulum). In Botany, the yqung 
or immature seed of a plant. 

Ovulum. The name of a genus of Pectini- 
branriiiate Gastropods, characterised by having 
a shell of an oval form, and with a long and' 
narrow aperture, without furjjows or teeth, on 
3 c 2 
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the aide of the eoliimella_; the spire is con- ' 
eeale^ and the t’wo extremities of the apertnre 
are equally prolonged into a canal. 

This diminutive is also applied to the ovum 
of the Mammalia on account of its i^tivdLy 
minute shfe : it is, hovrever, a true ovum, having 
aU the essential parts, ^ as ±he germinal spot, 
germinal membrane, viteUus, vitelline mem- 
brane, and chorion. [Ovum.] 

Ovam (Lat. ; Grr. ^ U*- Anatomy, 

the body formed by the female in V7hieh, after 
impregnation, the developement of the foetus 
takes place. It is generally formed in a definite 
part, called the ovarium ; bnt in some of the 
simplest animals, as the Polypes, the common 
parenchyme of the body seems to have 
the unlimited faculty of producing the ova. 
The essential and apparently first-formed part 
of an ovum is a minute pellucid cell, caHea the 
germinal vesicle^ which is characterised by an 
opaq^ue speck or nucleus, called the germinal 
spot. The vesicle is immediately surrounded 
by a stratum of granules or nucleated cells, 
■which form the germinal di&e. These parts 
float in a greater or less quantity of fluid and 
granules, called the yolk, which is generally 
of some well-marked colour, as yellow, green, 
violet, red, through the presence of a mihutely 
diffused oil. The yolk is enclosed m a thin, 
delicate, structureless coat, called the viteUine 
mmbrme, and this is finally surrounded by an 
outer tunic called the ehorion. Between the 
chorion and vitelline membrane there is com- 
monly a greater or less quantity of albumen. 
In the b^s, this flui^ which is called the 
wUte^ and the goU;, is in great quantity; the 
jfliorion is homnated, and the outer layer is 
co-xabiaed vnth earthy salts to give due firm- 
ness, and preserve the shape of the egg whil< 
subject to the weight of 1he parent during incu* 
bation. Two twisted strings of firm albumen, 
called chdaete, are continued from each end oJ 
the yolk, a little below the poles, and serve to 
steady and keep uppermost the cicatrmda or 
treads formed by the impregnated germinal 
vesicle and disc. A space intercepted between 
two of the layers of the ehorion, or me/mhrana 
putaminis, at the great end of the egg, contains 
a small quantity of gas, containing more oxygen 
tiian atmospheric air : this space is called the 
vesica aerea. [Egg.] 

Ovum. In Architecture. [Ovolo.] 
Owenite. A silicate of iron and lime re- 
sembling Thuringite or lievrite, named after 
Dr. Owen, an American geolo^st 
O weultes. In PoHticaL Philosophy, a name 
sometimes jriveu to the kind of sect established 
by Robert Ovren of Lanark, who held the prin- 
ciple of eommimity of property. [Socialism.] 
Owl. Among the ancients generally the owl 
was considered as an omen of misfortune or 
death. As, however, according to Philostratus, 
the Egj^tians represented Athena (Minerva) 
under the form of an owl, the Athenians looked 
upon the appearance of this bird as a favourable 
Qiqcu. The owl was the ordinary device of the 
Aih^ian coinage. The form hrnlet zX once 
766 


OXALIC ACID 
onneets' the word with the Greek 
Lat. ululare, Ger. heulen, &c. [Nocturnals; 
Steix.] 

Owling. In Law, the offence of transport- 
ing wool or sheep out of the kingdom. This 
was formerly criminal, both at common law 
and under several statutes which were all 
repealed by 5 Geo. IV. c. 47. 

Ox (Ger. oehs, Lat. vacca, Sanse. uksha, 
the root being probably found in Lat. veho, 
to carry). Synonymous viith the generic name 
Bos; in a more restricted sense the word signi- 
fies the castrated male of the domestic variety. 

Ox-eye. The vulgar name for Chrys- 
mthemim, Zeiccanthemum, and for the genus 

Oxaealclte. Native oxalate of lime. 
[Whbwxllite.] 

Oxalaxulda. [Oxamide.] 

Oxalates. Salts of the oxalic acid. 

Oxalic Acid. (0^0^, 2H0.) This acid was 
discoveredby Scheele in 1776 : itis found in some 
fruits, in thejuice of wood-sorrel {Oxalis accto- 
sella) and of common sorr^ {^umex acetosa), 
in the varieties of rhubarb, especially the 
Ehefum rhaponticwm, or pie-plant, and in several 
other plants. Certain lichens growing upon cal- 
careous rocks contain half their weight of oxa- 
late of lime. It occasionally occurs in urine, as 
oxalate of lime. The commercial demands for 
oxalic acid are supplied from artificial sources. 
^When one part of sugar is mixed vrith four of 
nitric acid and two of vrater, nifaric oxide and 
carbonic acid are evolved; after distilling off 
■the excess of nitric acid, and pouring the re- 
sidue into a shallow vessel, crystals of oxalic 
acid are deposited, and on further evaporation 
of the mother liquor a second crop is obtained. 
Oxalic add is now, however, chiefly man'ufac- 
tured from sa-wdust. It is thus pr^uced at a 
cheaper rate. "When woody fibre is heated to 
a moderate temperature with caustic potash, 
the products are ulmic add and hydrogen. At 
a higher d^ee of heat, oxalic acid replaces 
the ulmic ; and at a still higher degree, carbonic 
add and hydrogen result. The prindple of 
this new manufacture, therefore, is to heat the 
woody fibre with alkali, to a degree sufficient 
to prod-uce oxalic, and neither uhnie nor car- 
bonic add. The sawdust is mixed with a solu- 
tion of two equivalents of hydrate of so^ and 
one of hydrate of potash, having a specific 
gravity of 1*35. Soda alone is found not to 
answer the purpose. The mixture is heated to 
about 400° in shallow cast-iron pans for some 
hours, care being taken to avoid charring. The 
heat m then cautiously raised, and the result is 
a residue containing a large quantity of the 
mixed oxalates of potash and soda. A solution 
of carbonate of so^ passed through the mixed 
oxalates on a filter, transforms the oxalate of 
potash to oxalate of soda, the carbonate of 
potash passing through the filter. The oxalate 
of soda is converted by lime to oxalate of lime, 
and this compound is decomposed by an eqtd- 
yalent of s^phuric add. Oxalic add tenmins 
‘in the liquid, and after two or three crystal-' 
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lisations is obtained in a pure state in large 
crystals. Two pounds of sawdust thus yield 
one pound of oxalic acid. ^ ^ ^ ' 

The ordinary crystals of oxalic acid contain 
four atoms of water of crystallisation. They 
are intensely sour, and dissolye in about ten 
parts of water at 60°, their solubility increasing 
rapidly with increase of temperature ; at 212° 
they fuse in their water of crystallisation : at a 
temperature of 100°, they gradualljr fall^ into 
powder, and lose about a third of their wmght : 
after haying been'thus deprived of four atoms 
of water, they sublime, when heated to about 
320° ; and the sublimate contains two atoms of 
water. When the ordinary crystals are rapidly 
heated to about 850°, water, carbonic acid, 
carbonic oxide, and formic acid are the resulte. 
Unlike most other vegetable adds, oxalic acid 
is a powerful irritant poison, and the resem- 
blance of its crystals to those of Epsom salt 
has given rise to many fatal accidents. The 
antidotes are chalk or magnesia. The intensity 
of the addity of oxalic add is such, that one 
part in 200,000 of water reddens litmus. 

The insolubility of oxalate of lime renders ox- 
alic add or oxalate of ammonia a valuable test 
of the presence of lime and its soluble salts. It 
produces a white cloud in water, holding traces 
of carbonate or sulphate of lime in solution. 

Oxalldaceae (Oxahs, one of the genera). 
A natural order of Exogens belonging to 
G’eranial alliance, in which they are distin- 
guished by their symmetrical flowers with dis- 
tinct styles, by their carpels being longer than 
the torus, and by the abundant albumen of 
their seeds. They comprise herbs, shrubs, 
and trees, and are found in all the hotter and 
temperate parts of the world. Besides OxAnis 
the most important genus is Averrhoa, which 
contains t'-bA fruits called Blimbing and Caram- 
bola. Oxalidaceous plants are in general marked 
by their addity, which is owing to the presence 
of oxalic add. 

Ozalls (^Gt. sha^ or smr). A large 
genus of jdants consisting chiefly of herbs, 
many of them bulbous, found abimdantly in 
tropical America and in South Africa, as well 
as scattered in other parts of the world ; one 
or two species occur in Britain. They are 
typical of the OxalidooecB, and comprise some 
species of considerable beauty, though few are 
of much use. The common native spedes, 0. 
aoetosella, or Wood-sorrel, has a pleasant acid 
taste. 0 , crmatd yields tubers something like 
small potatoes, but too insipid and unpro- 
ductive to be of much eonseq[uence j while 0 . 
JO^pei yields fleshy fusiform roots, which are 
edilne and of good flavour. 

OxaUte. Native oxalate of iron. It is of a 
yellow colour, and is found at Kolosuruk in 
Bohemia ; in Hesse, and at Cape Ipperwash in 
Upper Canada. 

Oxalurlc .A.old. (OgHgNaO^jHO.) Dumb- 
bell shaped crystals of this body are sometimes 
found in urinaiy deposits. As an ammonia salt, 
it is formed on heating parabanate of ammonia, 
a derivative of uric acid. 
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Oxalyl. (CjO^.) A name formerly applied 
to the hypothetical radical of oxalic acid. 

Oxamlc AiCid* One of the products of 
the destructive distillation of binoxalate of 
ammonia. Its composition is represented by 
the formula C^N H3O5, HO. 

OxaoQilde. A white substance produced 
during the destructive distillation of oxalate of 
ammonia: hence its name, compounded of oxalis 
and ammonia. It is a compound of nitrogen, 
hydrogen, oxygen, and carbon, in such propor- 
tions as to form oxalate of ammonia by the ad- 
dition of four atoms of water. (Dumas, TMorie 
de$ AmideSy Cfhim. App. atm: Arts, v. 84.) 

OxgangT' lu English Antiquities, a word 
used to signify as much land as a single ox 
could ear or plough in a season. The oxgang 
was contracted or expanded according to the 
quality of the land ; forty acres constituting the 
maximum and six the minimum of the measure. 

Oxliaverlte. A translucent pale-green 
variety of Apophyllite, found on the calcified 
wood of Oxhaver springs in Iceland. 

Oxtde (Or. o^vs). Compounds containing 
oxygen, bnt which are not acid, have been 
termed oxides. The metallic oxides are a 
most important class of bodies. To designate 
the different oxides of one element, we gene- 
rally use the first syllable of the Ghreek oi^al 
numerals, designating the first, second, third, 
&c. oxides by the terms protoxi(^, d&atoxido, 
triioxide, &c. ; and when the element is satu- 
rated with oxygen (still not acid), it is termed 
a peroxide. Compounds of elements with one 
atom and a half oxygen, or of two of the ele- 
ment and three oxygen, are generally distin- 
guished by the term sesguioxides. 

Oxllp. ^ The common name for PrimuUt e/a- 
tior; applied also very frequently to umbellate- 
flowered varieties of the common Primrose. 

Oxycoccus (Gr. and k6kkos, a berrg)., 
The genus to which the Cranberry belongs. 
The common Cranberry, O.palvetris, is a native 
plant, of shrubby habit, found in bogs, and pro- 
ducing roundish crimson acid berries, which 
are esteemed by many persons in tarts and 
preserves. It is stated that before the bogs of 
Lincolnshire were drained, the Cranberry was 
sold in Norwich by cartloads. Large quanti- 
ties are now imported from Kussia. The 
American Cranberry, O. maorocarpits, bears 
larger berries, but they are not so highly 
esteemed as the common sort. 

Oxygen (Gr. and 'yevvd.Hv, to gen&rate\ 
This important element was discovered, in 1774, 
by Dr. Priestley, who obtained it by heating 
red oxide of mercury, and called it depMogis- 
Heated air. It was termed empyreal air by 
Seheele, and vital air by Oondorcet. The name 
oxygm was given to it by Lavoisier, from its 
tendency to form a^d compounds. It is more 
abundantly diflused throughout nature than 
any of the other elementoxy bodies ; it forms 
eight-ninths of the weight of watery one-fifth of 
the weight of the atmosphere, and is present 
(often to the amount of from forty to fifty per 
c^t.) in nearly all the mineral bo^es of which 
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the crust of the glohe is composed. Oacygeu isa 
constituent of a large class of acids, of all the 
alkalies, excepting ammonia, and of the alkaline 
earths ; anditenterslargelyinto the composition 
of numerous organic substances belonging to 
the animal and vegetable kingdoms. 

Oxygen ps may be procured by heating, in a 
retort, a mixture of one part of peroxide of 
manganese, and eight or ten parts of chlorate 
of potash. The oxygen is derived from the 
decomposition of the chlorate, virhich is con- 
verted into chloride of potassium (KO, CIO5 
= KGl + Og). It may be collected in the usual 
•way oyer -water or mercury. If it contains 
traces of chlorine, these may be s^arated by 
passing the gas through, a wash bottle con- 
taining a weak solution of potash. One hundred 
grains of the chlorate •wUl yield thirty-eight 
grains, mahout 113 cubic inches of oxygen : or 
one ounce ■will yield nearly two gallons of the 
gas. This is in the proportion of about twenty- 
eight gallons of gas to one pound of the salt. 

Oxygen is obtained on the large scale by 
heating to full redness in a wrought-iron bottle 
the black oxide of manganese, reduced to a 
coarse powder. This oxide at a full red heat 
parts with one-third of its oxygen; three pounds 
•will yield nearly a cuhie foot of oxygen. 

Among other processes for procuring oxygen, 
two deserve mention, 1. The first depends on 
the production and decomposition of the per- 
oxide of barium, which is procured hy passing 
a current of air over baryta heated to low red- 
ness in a porcelain tube. When the peroxi- 
dation is completed, the current of air is cut 
off, and the tube heated to full redness ; at this 
higher temperature the peroxide returns to 
the state of protoxide, or baryta ; the excess 
of oxygen is evolved. This oxygen may b( 
collect^, and the baryta being again peroxi' 
dised, yields a fresh supply. According to 
IBoussingault, a pound of baryta -will -thus 
yield about nine gallons of oi^gen gas. This 
is the only method at present ^o-wn by which 
oxygen in the gaseous state can be readily 
procured from the atmosphere. 2. Oxygen has 
been obtained by causing the vapo-ur of boiling 
sulphuric add to pass through a porcelain tube 
containing fragments of pumice, and heated to 
full redness: "the products are oxygen, aq[ueous 
vapour, and sulphurous add. The siriphurous 
add is removed by a weak solution of soda, 
through whichthe gaseous products are passed. 

The foUo'wing are the leading characters of 
oxygen gas. It is insipid, colourless, inodorou!^ 
and permanently elastic. Its specific cavity, 
compared "with air, is as 11 to 10 ; to h;)^ogen, 
as 1 6 to 1. 1 00 cubic inches weigh 34'24: grains. 
Its refractive power, in regard to light, is less 
than that of any of the ^ses : compared in this 
respect with atmospheric air, it is as 0*830 to 
1*000. According to Tyndall, it has, in reference 
to heat, a lower absorbing and radiating power 
than other gases. Faraday has shown that it is 
the most magnetic of all gases, its magnetic force 
compared -with that of the atmosphere being as 
17'3 'to 3*4, so that it occupies, among gases. 
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the placie which iron holds among metals, and, 
as with iron, its magnetic force is destroyed by 
a hi^ temperature ; but returns on cooling. 
The magnetic properties of the atmosphere hre 
almost exclusively due to the oxygen contained 
in it, and Faraday has suggested that the 
diurnal variations of the needle may be 
referable to the increase or decrease of the 
magnetic force in the oxygen of the atmosphere 
as the result of solar heat. [Magnetism.] 
Oxygen is evolved by electrolytic action at the 
positive electrode or anode, and occupies a high 
position amongelectro-negative bodies or anions. 

Oxygen is dissolved by water, but only in 
small proportion. At 60®, 100 cubic inches of 
water dissolve 3 cubic inches of the gas ; and 
at 32®, about 4 cubic inches. All terrestrial 
waters hold it dissolved, and in this condition 
it is fitted for the respiration of fish; the 
blood of these animals, in drcnlating through 
the gills, being aerated by the oxygen dissolved 
in Ihe -water. Oxygen is a neutral gas; it 
does not alter the colour of blue or red 
litmus. It is an eminent supporter of combus- 
tion, and everything bums in it much more 
vigorously than iu common air. Many of its 
compounds are acid, many alkaline, and many 
neutral. To the latter the term oxide is dis- 
tinctively applied ; and where a base unites with 
more than one atomic equivalent of oxygen, 
the respective compounds are conveniently 
distinguished by a Latin or G-reek numeral 
prefix — thus we have protoxides, deutoxides 
or hinoxides, tritoxides or teroxides, indicating 
combinations of one atom of base with one, two, 
and three atoms of oxygen. The highest oxide 
is frequently termed the peroxide ; and when 
an intermediate proportion of combined oxygen 
is to be expressed, as where two atoms of an 
element are united to three of oxygen, the term 
sesquioxide is used. In the acid compounds, 
the different proportions of oxygen are gene- 
rally announced fy the terminations otts and 
applied to the basic body ; thus we have sul- 
phurous and phosphorous, and sulphuric and 
phosphoric acids ; and in some cases the oxides 
are similarly distinguished, as when we speak 
of nitrous and nitric oxide. When two atoms 
of a base are united to one atom of oxygen, the 
combination is distinguished as a suboxide or 
dioxide < two atoms of copper and one of oxy- 
gen form the suboxide or moxide of copper, &e. 

The atomic equivalent, or combining weight 
of oxygen, is usually taken as =8, in reference 
to hydrogen as » 1 ; and if the volume-equi- 
valent of hydrogen be also assumed as = 1, then 
the volume-equivalent of oxygen will be =0*5, 
inasmuch as water is composed of 1 volume 
of hydrogen, and ^ a volume of oiygen, or by 
as 1 to 8 ; the equivalent or atomic 
weight of water thus becomes =* 9. But by 
those who adopt Gerhardtis notation, thiio 
equivalent of oxygen is doubled. [Notationt, 
C&BMICAI,.] 

Oxygenated Water. A name formerly 
ipplied to the binoxide of hydrogen, but uowre^ 
stricted to the solution of oxygen gas in water. 



OXYIIYDKOGEN BLOWPIPE 

Oxyliydrog:e]i Blowpipe. When a xuix- 
ture of one voliune of oxygen and two of hy- 
drogen is burnt whilst issuing from a small 
aperture, it produces intense heat; and instru- 
ments under the above name have been con- 
trived for the combustion of these gases so as 
to avoid the risk of explosion. 

Ozymel (Gx. ogiJr, and fieKi, Jion.ey). A 
mixture of honey and vinegar. It is sometimes 
made the vehicle of medidnes, as oxymel of 
squills, &c. 

Oxymoron (Or. pointedly foolish). 

In Ehetoric, a figure, the force of which lies in 
the paradoxical epithet attached to the subject 
of the proposition, as insanims sapiemtia (mad 
wisdom). 

^ Oxymnrtatlc Bold. This name was on- 
ginally applied to cMorine, under the idea that 
it consisted of muriatic add and oxygen. The 
fallacy of that opinion was first demonstrated 
by Davy, who showed that, in all the apparent 
cases of the evolution of oxygen from chlorine, 
its source was referable to the presence of water 
or of an oxide. Chlorine frequently possesses 
a stronger attraction for metals than oxygen ; 
so that, when metallic oxides axe exposed to its 
action, the chlorine combines with the metal 
to form a chloride (formerly called a muriate), 
and the oxygen is evolved. 

Oxyopia (Gr. i^vanrla), Pretematurally 
acute vision. 

Ox 3 rurl (Gr. o^is, and oifpd, a tml). T^e 
name of a family of Pupivorous Hymenopte- 
rans, comprehending those which have a sort 
of tail, or terminal appendage, produced by an 
external ovipositor or borer. A genus of in- 
testinal worms (Coelelminthans) is also called 
Oxyurus. 

Oyer (ITor. Fr. oyer, Lat. audire, to hear). 
In Law, when an action was brought on a bond 
or other specialty, the defendant previously to 
pleading in bar might formerly crave oyer of 
the instrument on which the action was brought, 
i.e. to have it read to him ; whereupon it was 
entered verbatim on the record. Other means 
of compiling the production of documents 
having been established, oyer was abolished 
by the Common Law Procedure Act 1852. 

, Oyer and Terminer (Fr.), In Law, a 
commission directed to the judges, and others, 
by virtue of which they have power, as the 
terms imply, to hear and determine all trea- 
sons, felonies, and misdemeanours committed 
within a county. This is one of the four com- 
missions under which the assizes are held in 
the different counties, the others being the 
commissions of the peace, of general gaol de- 
livery, and of nisi prius. 

Oyez (plnr. im;|^erative of oyer). ‘ H^r ye/ 
The cry of ushers in Norman courts of justice, 
still used by public criers, &c. in England, 
though metamorphosed into ' O yes/ 

Oyster (Lat. ostrea, Gr. $<rrpeov, an ouster). 
This name is generally understood to signify 
the species of Ostracean bivalve called Ostrea 
eduUs, which is one of a numerous genus, 
characterised by an inequivalve shell, composed 
‘ 759 ■ ' ■ ■ 
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of two irregular lamellated valves, of which the 
convex or under one adheres to rocks, piles, or 
the shell of another individual. The animal 
is unprovided with either a hyssus or a foot ; 
it is the best flavoured of its class, and has, 
consequently, been always much esteemed. 
Vast beds of oysters are artificially formed, and 
attended to with great care, at the estuary of 
the Thames and many other localities, where 
the ternperature of the water is somewhat raised 
by a mixture of salt and fresh water, in which 
mey best thrive. Certain .restrictions and re- 
gulations are enforced in reference to the sale 
of oysters in the metropolis, in order to favour 
the multiplication and rearing of this valuable 
bivalve. They are permitted to be sold from 
August to May, the close months being May, 
June, and July. They cast their spat or spawn 
in May, when they are said to be sick; but 
begin to recover in June and July, and in 
August they are perfectly well. Oysters differ 
in quality, according to the different nature of 
the soil or bed. The best British oysters are 
found at Purfleet ; the worst near Liverpool. 
The nursing and feeding of oysters is almost 
exclusively carried on at Colchester and other 
places in Essex. The oysters are brought from 
the coast of Hampshire, Dorset, and other mari- 
time counties, even as far as Scotland, and laid 
on beds or layings in creeks along the shore, 
where they grow, in two or three years, to a 
considerable size, and have their flavour im- 
proved. There are said to be about 200 vessels, 
»om 12 to 40 or 50 tons burden, immediately 
employed in dredging for oysters, having from 
400 to 600 men and hoys attached to them. 
The quantity of oysters bred and taken in Essex, 
and consumed mostly in London, is supposed 
to amount to 14,000 or 16,000 bushels a year. 
(Supplement to Ency. Brit. art. ‘Fisheries/) 
Oysters formed a great luxury among the 
Homans, and, as in France, were served at the 
commencement of a repast. The largest and 
best oysters of Italy were caught on the shores 
of the Lucribie ; but the Boman markets also 
received supplies from this country, the British, 
oysters being then, as now, in the highest esti- 
mation. 

Oyster Catcber or Sea-pie (SSmantopus 
ostrateyus). A small Grallatorial bird, allied 
to the plover, has been so named from its habit 
of opening the shells of bivalve moUusca with 
ite powerful bill. It makes no nest. It is 
indigenous in the northern portion of the Old 
■World, from Ireland to Japan. 

Oyster Green. A name given to Viva 
Lactuca, from the circumstance that its bright 
green fronds grow frequently on the shell of 
the oyster. 

Oyster Plant. A popular name for the 
native Stemhammaria maritima, the leaves of 
which have a flavour resembling that of oysters. 

Ozsena (Gr. Ko-tva, from I smell). 
An ulcer in the nose wliich discharges a fetid 
purulent matter, and is sometimes symptomatic 
of caries of the Isones. 

Oxswlclte.. An amorphous or fibrous kind 
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of Thomsonite, from the Ozark Motuatains, glass rod heated to about 500® introduced, 
Arkansas. ' yapours are given off, Trhich cause the bluing 

Ozokerito (Gr, SC^ty, to STneU, and icripSst of iodised paper ; and the residuary ether 
ttiaar). A mineral resin, resembling a resinous acquires the^ property of bleaching the blue 
“Wax in consistence and franslucenca. It occurs sulphate of indigo. 

an amorphous masses, sometimes fibrous or In whatever way ozone is produced, its 
foliated, and is of a yellowish-brown colour by properties are the same. It is insoluble in 
transmitted light, and dark leek-green by re- water, alcohol, and ether. It is dissolved by 
fleeted hght. It has an agreeable aromatic a solution of an alkaline iodide, converting it 
odour, softens by &e heat of the hand, and into an iodate. It decomposes the protosalts of 
may be kneaded like wax. It is found in Urpeth manganese, producing peroxide. Silver leaf, 
Colliery,nearNewcastle-on-Tyae,andatTrphaU on which common oxygen has no action, is, 
in Linlithgowshire. At Slanik and Zietrisika, when wetted and exposed to ozonised air, 
in ISColdavia, it occurs in sufficient quantity to oxidised, and the ozone disappears, 
be used for economical purposes. Organic substances are variously affected by 

Ozone (Gr. bCetv). ‘\’^en electric sparks it. It bleaches most vegetable colours, and 
are passed through air a peculiar odour is pro- seems in all .cases to act as an oxidiser. It 
duced, sometimes referred to the production of appears to be a powerful disinfectant, 
nitric add, but which, since the researches of Ozone is in all cases destroyed by a high 
Schonbein, in 1840, is now generally ascribed temperature, and when heated to about 500® 
to an allotropic modification of oxygen. In reverts to the state of ordinary oxygen, 
this country Ihe subject attracted little notice, Schonbein has distinguished what he con- 
tiU Eara^y, in a lecture at the Royal Institu- siders as a modified condition of ozone, by the 
tionin Junel861,gaveanaecountofSehonbein’s term antosone {PhUosophical Me^aaine 1868), 
researches, and of the results of his own ohser- which he suspects to he a constituent of 
vations. Since that time much curious infer- certain peroxides ; but further investigations 
mation has been obtained upon the subject, are required for the establishment of his 
' The term oeone has reference to its odour, hypotiiesis. It seems probable that antozone 
which has been described as resembling that m&y he pero^eide of h^choperi. 
of chlorine in a very diluted state, or, more Ozonometry, This term has been applied 
correctly perhaps, that of a stick of phosphorus to the means of detecting the presence and pro- 
fuming in the air. Something similar is often portion of ozone in the atmosphere. Eor this 
smelt in the atmosphere on a frosty morning ; purpose paper or linen, imbued with a mix- 
aad in these cases chemical tests indicate ture of iodide of potassium and stardi, is 

i.e. a peculiar condition of oxygen. This con- principally used. It ma;^ he prepared as 
dition may be produced in various^ ways ; the loUowa : One part of pn^re iodide is dissolved 
simplest, perhaps, being to place in a bottle in two hundred parts of distilled water; ten 
of air a stick of pho^hortts freshly scraped, parts of starch, finely powdered, are mixed 
Suffident distilled water should he poured into with the solution, and tiie liquid gently heated 
the bottle to partially cover the phosphorus ; imtil thickened from the solution of the starch, 
the vessel should then be closed and kept at a 'White unsized or sized paper is soaked in the 
temperature between 60° and 70°. The phos- liquid, dried, and cut into slips which may be 
phorus is oxidised in the usual way; and during kept in a stoppered bottle, 
this oxidation a portion of the^ oxygen passes _ When intended for use, a slip of the paper 
to the state of ozone, and is diflused through is exposed to a free current of air in a spot 
lha air of the bottle. A test of its presence sheltered as much as possible from rain, li^t, 
is a slip of moistened vtith a solution of and foul effluvia, for a period varying from six 
starch and iodide of potassium. "When ozone to twenty-four hours. A box has been con- 
is formed, this paper, on immersion, acquires trived for thus testing the atmosphere by IMr. 
a blue colour, owing to the production of Lowe. (Prooeedinps of the Itoyal Society, vol. 
iodide of starch. In a warm room, this evi- 10, p. 531.) By exposure, the paper becomes 
deuce of ozone is procured in ten or twelve brown, and when wetted acqu&es shades of 
minutes ; but the maximum quantity is found colour varying from a pinkish white and iron 
in six or eight hours. Only a small part of grey to a blue. A chromatic scale has been 
the oxygen undergoes this change; and if contrived by Schonbein, with which the changes 
long kept, the ozone may be lost by combining in the wetted paper maybe compared. Fr4my 
with and oxidising the phosphorus. Ozone may recommends white blotting-paper, soaked in an 
be produced on a Ismail scale by plating a bit alcoholic solution of guaiacum, and dried in the^ 
of phosphorus with water in a watch-glass, and dark, as a test for ozone. By exposure to an 
inverting over this another glass containing the ozonised atmosphere, this paper acquires a 
test-paper. bright blue colour, Houzeau’s test is a strip 

Ozone is also produced by passing the electric of litmus paper of a wine-red colour, of which 
spark through oxygen, and it is formed in the one half has been soaked in a solution of iodide 
electrolytic decomposition of water. of potassium in water, in the proportion of one 

In 1860, Schonbein found that ozone was a per cent. As a result of exposure to ozonised 
product of the slow combustion of ether. If a air, the iodised portion becomes aialine, and- 
littie ether be poured into a bottle, and a clean the paper acquires a deep blue tint. The 
760 . ’ ^ 
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other portion, preserves its red colour ; and by 
showing an acid or alkaline reaction, may reveal 
the presence of vapours in the air, which might 
otherwise be a source of error. 

Mr. Lowe observed tiiat the strongest eflfeet 
was produced during the night, and at some 
elevation above the ground: also that the 
months of January, February, and March, 

g ive the largest amount, both day and night. 

n a number of days there were no visible 
traces of ozone. Other observers have found 
it to vary according to locality, the season of 
the year, the hour of the day, the direction of 
the wind, and the height of the place above 
the level of the sea. It is seldom found in' 
closely inhabited spots. In some observations 
made at Brighton, Mir. Faraday procured evi- 
dence of ozone close to the sea-shore, as well 
as in the air of the open downs ; but none in 
the air of the town. Dr. Angus Smith could 
not detect ozone in the air of •Manchester ; but 
at a distance, it was easily recognisable when 
the wind was not blowing from the town. It 
has been objected to this mode of testing, that 
the change in the iodide may he due to chlorine, 
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nitric, and other adds, or to organic compounda 
diffused in the atmosphere, ani not to ozone. 
But it is to be observed tiiat the test-paper 
remains unchanged exactly in those spots where' 
such compounds would he likely to exist (i.e. 
in inhabited towns) ; while the chemical effect 
is observed to be at a maximum on open heatbs, 
or downs, on tbe sea-coast, and on lofty ele- 
vations, where there is no probable source of 
such impurities. It is possible, too, that nitric 
acid, even if really existing in the air of those 
places, may itself be the product of the oxida- 
tion of nitrogen by ozone ; and this may be the 
source of nitric acid, often found in rain-water; 
and even in the atmosphere. The absence of 
any reaction for 118 days out of 365, and the 
greater effect by night than by day, in wet than 
in dry weather, and in winter than in summer, 
show that these phenomena are not due to .the 
presence of such impurities in the air as thVse 
suggested. At the same time, the presence 
of iodate of potash in the iodide used, may 
have been a source of error. A discoloura- 
tion of the paper might then be produced by 
sulphurous acid and sulphuretted hydrogen. 
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A consonant of the labial series. As 
was to be expected from the approximation of 
this letter in sound to b, it is susceptible of 
interchange with the latter in nearly all the 
languages of which we have any knowledge, 
but more especially in tbe Q-erman. Both in 
this country and on the Continent there are 
whole districts in which the ear of the natives 
is insensible to the difference between the 
sound of these letters, and in which they are 
almost invariably confounded in j)ronuneiation. 
Of this peculiarily several counties of Wales, 
and the whole of Lower Saxony in Q-ermany, 
present noted examples. [AnnnBviaTiON.] 

P. In some Medical formulae P is used as 
the abbreviation of ipugiUus^ the eighth part of 
a handful. 

P. In Music, an abbreviation of Piano 
[ which see]. 

P- JS. The abbreviation of jpartes equcHes^ 
or equal parts. 

Paoa (a Brazilian word). A small ape- 
ries of the Lmnaean genus Cavia^ distinguished 
from its congeners by white spots on a dark 
ground. 

Pace (Fr. pas). A denomination of linear 
tnee.sure of nnceartain extent; assumed by some 
to be 5 feet, by otiiers 4'4 feet. It is the quan- 
nty supposed to he measured by the foot from 
tile place where it is taken up to that where it is 
set down. The aurient Roman pace, considered 
IS the thousandth part of a mile, was five 
Roman feet, and each foot contained between 
11'60 and 11*64 modern English inches; 
hence the pace was about 58*1 English inches, 


and the Roman mile, the miUe equal 

to 1,614 yards. [Mile.] 

Paces, nxilitarsr. [Maboh.] 

Pacha* [Pasha.] 

Pachacamac. The name given by the 
idolaters of Peru to the being whom they 
worshipped as the creator of the universe. In 
the fruitful valley of Pachacama (whence the 
name) the incas dedicated to his honour a 
temple of such wealth, that, notwithstanding 
the rapacity of the Spanish soldiers, by whom 
it was plundered before the arrival oi Pizam), 
that general is said to have drawn from it 
treasures to the amount of 900,000 ducats. 

Pacblra (derivation uncertain). A mag- 
nificent genus of tropical plants, belonging to 
the order BtercuUa<ie<s, better known under the 
name of Caroliumj given them in com;riment 
to the Princess Sophia Caroline, of Baden, 
They are trees, with digitate leaves, and showy 
flowers. P. alba is, according to Mr. Purdie, 
one of the most useful plants of Kew Grenada, 
its inner bark furnishing the whole country 
with strong cordage. P. Barngon also affords 
a useful fibre, and its seeds are used to stuff 
pillows, cushions, &e. Some of them, as P. 
Fmdl&H, yield a useful timber. 

Paclmollte (Gr. rime^ and XiQos^ 

stone). A fiuoride of aluminium, calcium, and 
sodium, occurring in shining, transparent co- 
lourless crystals in the Cryolite of Greenland. 

Pacbyderinata (Gr. leaxps, thick ; bepfjta, 
skin). An order of quadrupeds, inclu^g the 
elephant, rhinoceros, horse, pig, &c.,' distin- 
guished by the thickness of their hides. 



TAOHYGLOSSATES PADDLES 

Baoliyglosftates (Gfr. irax^s, and y\MT<ritf le exposed to the action of eleyatory forces, so 
a tongue). The name of a family of parrots ihat a large section of this part of the world 
{V^Uadni), comprehending those which have is in active movement. By far the most re- 
a thick protractile tongue. markahle lines of volcanic action on the glohe 

Pachyotes (Gr. icax^s, and oSs, an ear), belong to this ocean, one of them commencing 
The name of a family of hats {CMrojf)tera)f in the islands of the Indian Archipelago, and 
including those which have thick external ears, extending eastwards into the Pacific, and the 
Paobyrbizus (Gr. from >ther, equally remarkable, ranging from the 

and « root). The name of a tropical north-west coast of North America to the Straits 
genus of LeguminoBce, one of the species of which, of Magelhaens and Cape Horn, 

P. angidatujs, produces great fleshy roots, which The oceanic warmth eq^uator crosses the 
are eaten. Tho roots grow in a horizontal di- earth’s equator near the middle of the Pacific, 
roction underground, and are often six or eight and remains much nearer that latitude than is 
feet long, and as thick as a man’s thigh. They the case with the oceanic warmth equator of 

are of a dirty white colour, and insipid when the Atlantic- 

cooked, but are iised as food in times of scarcity. Pacification, Edicts of. The term usually 
The twining stems yield a tough fibre, whitii applied to the edicts issued by the Prench 
tho Peejeans employ in the construction of monarchs in favour of their I^otestant sub- 

fbhing nets. The plant extends over the jects, in the view of allaying the commotions 

tropics of both hemispheres. occasioned by previous persecutions. The first 

Pacific Ocean. This vast tract of open edict of this nature was promulgated by 
water occupies an area of not less than ninety Charles IX. in 1562 ; bnt the most celebrated 
miUiona of square miles (excluding tbe Indian was the Edict of Naittbs, issued by Hen^ 
Ocean), very thinly dotted with comparatively IV. in 1698, and revoked by Louis XIV, in 
small islands except in the Indian Archipelago. 1686. 

Its limits are the Arctic and Antarctic Pacinian Corpuscles. Small oval bodies 
Oceans, the whole western coast of the Arne- situated on some of the cerebro-spinal and 
ricas, the eastern coast of Asia as far as the sympathetic nerves, especially the cutaneous 
Malayan peninsula, the islands of the Indian nerves of the hands and feet, are so called, 
Archipelago, numerous coral reefs, and the after their discoverer, Pacini, 
north-eastern and eastern coasts of Australia. Packet. In Navigation, this word meant 
In some parts it is very deep, but its bottom has originally a vessel appointed by government to 
not been so systematically surveyed as “that carry the mails between the mother country 
df the Atlantie. Its coast line is very much and foreign countries or her own dependencies, 
smaller than that of the Atlantic, although its It is now used as nearly synonymous with au 
area is much larger. The drainage into it is ordinary" vessel (chiefly of smaU burden), that 
also comparatively small Except on the Asia- freights goods or passengers, 
tic coast, there are few extensive bays, gulfs. Paokfongr. The Chinese name of an alloy 
dr inland seas connected with it. Its eastern of nickel and copper resembling German silver. 
side is free of islands, but the west is entirel;^ It consists of 7 parts of zinc, 2*5 copper, and 
fringed by detached land. 6*5 nickel 

The general form of the Pacific is that of a Pacos. The Peruman name of an earthy- 
wide open natural basin ; and were it not for looking^ ore, which consists of brown oxide of' 
the long series of tropical islands stretching iron, with particles of native silver dissemi- 
nearly half-way to America from New Guinea, nated through it. 

and connected by numerous coral reefs, there Padding. In Calico-printing, the impreg- 
would be har<^y any interruption or break ob- nation of the cloth with a mordant, 
servable. It is, no doubt, a consequence of this Padding PCaoblne. An apparatus used 

absence of land, that the ^nds are so much by calico-printers for uniformly imbuing a piece 
more regular and less subject to violent dis- of cotton cloth with any mordant, 
turbance on it than on other seas, and that the Paddle (Fr. patrouiller, indicating the 
name of has become applicable. moving of water by theybo^; Lat. pS*; Gr, 

The currents in the Pacific are less con- voVs, to56s). A kind of oar or flat spoon used 
siderahle in magnitude and force than in the by savage nations in navigating their canoes. 
Atlantic, and Ihe winds and tides are more The paddle is broader at the end tbari the 
regular, as well as smaller and less remarkable, common oar, and may have a blade at one or 
The shores enclosing this ocean are, however, both ends. In the former case the blade is 
high and rocky ; and, so far as America is eon- dipped alternately on either side of the canoe : 
(Jemed, they rise immediately into very lofty in the latter, less motion is required — ^first one 
mountains. ^ blade and then the other being plunged in the 

bed of the Pacific, or at least that part water. The paddle has this advantage over 
of it between the tropics, and moat especially the oar, that the rower faces his destination ; 
the part in the tropic of Capricorn, is subject hut it is a weaker propeller, as the rower’s 
to great and systematic depression, as is proved arm and back have to conduct the force to 
by the innumerable coral reefs and islands the boat, a service performed for the oar by 
of coral met with almost throughout. Where the fixed rowlock. [Sculuino.] 
hot subject to depression, much of it seems to Pa^dlef , [Steam Navigation,] 



PADDLE-WOOD 

Paddle-wood. Tlie timber of A^do- 
s^perma excelsum^ a strong light elastic wood 
obtained in G-niana. 

Paddock (A.-Sax. pearroc, park'. Wedg- 
wood). This term was formerly applied to a 
strip of ground in a park, paled round, for 
hounds to run matches in ; but at present it is 
chiefly used to denote a small enclosure under 
pasture, immediately adjoining the stables of a 
domain, for turning in a sick horse, or a mare 
and foal, or for any similar purpose. 

Paddy. Eice in the unhusked coudildon. 
A paddy-field is a field of growing rice. 

Padisba. A title of the Turkish sultan 
and Persian shah. Formerly the Turkish em- 
peror conferred this title upon the kings of 
France alone among the European soyereigns, 
but we believe that the honour is now likewise 
shared by the emperors of Austria and Eussia. 
[Pasha.] 

Paduan coins. In the Fine Arts, corns 
forged by the celebrated Paduans, Cavino and 
Bassiano, who were also the artists employed 
on the p<me’s medals, from Julius III. to Gre- 
gory XIIL (1571). These coins hold the first 
rank in imitations of ancient medals for their 
masterly execution. M. Beauvais says of them, 
* that they are seldom thinner than the ancient 
coins themselves ; that they seldom appear as 
worn or damaged, whilst others very frequently 
do, especially in the reverse, which sometimes, 
as in many Othos, appears half consumed by 
time; and while counterfeit medals are very 
commonly of as irregular a form as the real, 
those of the Paduan masters are generally cir- 
cular.’ Still more modern forgers have been 
content to mould their dies from the produc- 
tions of these Paduan engravers; but these 
are cast coins, which it requires no very ex- 
traordinary knowledge to detect. The marks 
of the file upon their edges are mostly a sure 
sign of the imposition; those, however, who 
collect tliese objects of art should he con- 
stantly on their guard. 

Psean (Gr. Iloueh'). Among the Greeks, 
properly a hymn in honour of Apollo, who was 
also called Pman. Also a war song before or 
after battle : in the first ease in honour of AeSs, 
in the second as a thanksgiving to Apollo. 

P.2EA5r. In Ancient Poetry, a foot consisting 
of four syllables, of which there are four kinds; 
the Psean primus, secundus, &c. [Foot.] 

Paedobaptlsts (Gr. vcus^ a childy and 
fiaTtri^u, I baptise). Those who hold that 
baptism should be administered during infancy. 
The great majority of Christian churches whi^ 
allow the baptism of infants are thus denomi- 
nated from that circumstance, and are thereby 
distinguished from the Antipsedobaptists, i.e. 
those who deny the validity of infant baptism. 
^Baptists.] " 

Poeonla. A fine genus of RanunculacecB., 
very popular in gardens on account of their 
large, varied, and richly coloured flowers, whidh 
in the donble-blossomed varieties resemble 
huge double roses. The subshrubby species 
fieom China and Japan, commonly called Tree 
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Peonies^ are sometimes referred to a distinct 
genus, Moutan. The fleshy roots of P. alMfiora 
are sometimes boiled, and eaten in broth by 
the natives of Northern Asia. The plants are 
known by producing many-seeded follicles, and 
by bearing their stamens on a glandular disc. 

Pagrau (Lat. paganus, from pagus, a vil- 
lage). Among the Eomans, this name was 
applied to aU who lived in villages, in contra- 
distinction to the inhabitants of cities. In its 
present signification it is the opposite of Chris- 
tian, being synonymous with heathen, gentle, 
and idolater', and was originally so apj»lied 
because the inhabitants of villages remained 
idolaters after Christianity had been intro- 
duced into towns and cities. The precise 
period when the term pagan was first used in 
its present acceptation has not been ascer- 
tained. [Hbatheh.] 

Pagranalla (Lat.). The annual festival of 
the Boman Pagani, or mhabitants of the Pagi, 
or districts, which are said to have been insti- 
tuted hy^ Servius Tullius. Each country tribe 
was divided into a certain number of these 
districts, which existed to the latest times of 
the empire, and which had each its own pre- 
siding magistrate and its own religious rites. 

Paganism. A general appellation for the 
religions worship of the whole human race, 
except of that portion which has embraced 
Christianity, Judaism, or Hohammedanism. 

In its or^n, paganism, as a system, was 
simple. [Mokotheism; foxHOLCOY; Poly- 
theism.] It may, however, be doubted whether 
the mythological systems of the Greeks and 
Eomans were to any great or even to any 
extent the results of a deification of human 
heroes. Such, in the rationalism of later phi- 
losophers, was the favourite hypothesis of those 
who were perplexed at the strange qualities 
and adventures attributed to many of the gods; 
and this method of interpretation was carried 
to its extreme point by Eu^merus. (Grote’s 
JSistorg of Greece, ;^it i. ch'. xvi.) But the 
sdence of comparative philolo^ has shown 
that Phoebus, Apollo, Hercules, Phaethon, Or- 
pheus, the Charites (or Graces), &c. are them- 
selves mere names, and that some of them 
occur as mere names in the Tedio poems. It 
is obvious that the expressions in which such 
names would occur in their original sense would 
assume a very different character when trans- 
lated into the conditions of human life. If 
the Sanscrit Pyam (the heaven) loved the 
earth, which everywhere answered to that love, 
this in the mythology of Homer would be 
converted into the various loves of Zeus (or 
Jupiter). Thus mythical phrases, heautiftil 
and innocent at the firsts might give birth to 
myths whose immorality repelled the later 
poets and philosophers of Greece. (Max 
Miiller’s (hmparodme Mythology 

Page (MoA Lat. pagius, a word of uncer- 
tain derivation ; according to some, from pagus, 
village). In high life, a youth attached to the 
service of a royal or noble personage. In 
the ancient Persian court (which has been 
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termed the archetype of all courts), ■we find the ' 
usage of employing a number of youths of the 
noblest families of the empire in personal at- 
tendance on the sovereign. Among the Greehs 
andEomans (to whom monarchical institutions, 
strictly so called, wereunTmo'sm),no analogous 
custom appears to have prevailed. Among the 
northern nations, on the other hand, personal 
service of this sort was common, The name 
jpeyes, however, appears confined to slaves and 
attendants of an inferior class, in modem 
Europe, until the reigns of Charles VI. and 
Charles VII. of France. (Fanehet’s Ongme 
dea GhevaUers.) As chivalrie institutions pre- 
vailed, the office, by whatever name it may be 
calL^, became , of importance. Courts and 
castles were the schools in which the young 
noble passed through the degree of page, in 
order to reach the higher grades of esquire 
and knight, when he became hors de page. 
In the sixteenth century the cHvalrons cha- 
racter had become much adulterated; but 
the csustom of bringing up sons as pages at 
courts continued until the disorder and license 
of the age rendered the service so dangerous 
that it was no longer sought by the better 
dasses as a mode of education for their child- 
ren. Pages then became, as they are now, mere 
relies of feudal custom : from some courts they 
have entirely disappeared; and the young 
noblemen of the cadet school perform the office 
of pages on solemn occasions. In the Queen’s 
Household there are a certain number, with the 
titles of state pages, pages of the presence, &c. 

Pace. In Printing, one side of the leaf of 
a book. A folio volume contains 4 pages in 
every sheet, a quarto 8, an octavo 16, a duo- 
decimo 24, an octodecimo (18mo.) 36 pages, &rc. 

:i^a 9 eaiit. In its general sense, a public re- 
presentation or exhibition of a showy and splen- 
did character. It was a very early custom in the 
middle ages, both in England and on the Con- 
tinent, to celebrate festive occasions of a public 
nature, as royal -visits, marriages, &c., by some 
ornamental show in the public streets of cities. 
During the period of chivalry these shows began 
to be exhibited with the addition of masked 
figures representing allegorical personages, with 
appropriate scenery ; and as, in process of time, 
speeches in verse or prose were put into the 
mouths of these figures, and sometimes a kind 
of dramatic entertainment performed between 
them, the pageant consequently holds a place 
in our early literature. The earliest speaking 
pageant of which we have any account was 
presented on the triumphal entry of Henry VL 
into London, in 1432 ; and the poetical part of 
it is conjectured to have been supplied by Lyd- 
gate. The reign of Henry VIII. was fertile in 
pageants of an extraordinary magnificence and 
splendour. In the reign of Queen Elizabeth they 
assumed a difierentform, and were both devised 
and enacted with much more elegance : partly 
from the tincture of romantic gallantry which 
distinguished the court of the maiden queen, 
and was perceptible in all the homage rendered 
to >y her subjects, and partly from the 
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sudden developement of the poetical genius of 
the nation, The pageants gradually became 
more dramatic, and thns approximated -more 
nearly to the character of the IMasque, which, 
under her successor, became the fashionable 
court entertainment. Pageants, however, were 
stiU presented by the city of London, which 
retained a poet laureate of its own for the 
purpose of inditing the spoken part of them, 
down to the year 1700, or thereabouts; and 
the lord mayor’s procession stiU exhibits some 
characteristics of these ancient entertainments. 
The derivation of this word is wholly un-' 
kno-wn, and has afforded much scope to the 
fancy of etymologists. 

Pagina (Lat.). In Botany, the surface of 
a leaf. 

Pagoda. In Architecture, a name for a 
Hindu temple containing an idol. Sometimes 
it signifies the idol itself. The pagoda is 
generally of three snbdi-visions : first, an apart- 
ment whose ceiling is a dome resting on 
eolunms of stone or marble — ^fchis part is open 
to all persons; second, an apartment for- 
bidden to all but brahmins; third and last, 
the cell which contains the statue of the deity, 
enclosed with a massive gate. 

Pagoda. The name of a gold coin, valne 
from 8s. to 9s., current in several parts of 
India. It is also the name of a silver coin of 
the same value, on which are stamped images 
of the Hindu gods. 

Pagodlte. A mineralogical synonym of 
Agalmatolitb. 

Paguridae (Eat. pagurus, Gx. vdyovpos, a 
hermit-crab'). The name of a tribe of Macru- 
rous Decapod Crustaceans, of which the ^enus 
Tagvrus is the type. Most of the species of 
this family inhabit, parasitically, the deserted 
shells of univalves. 

Palgle. One of the rustic names for the 
Cowslip, veris, chiefly used in the 

eastern counties. 

Painlm. A poetical ea^ression used by 
English writers fox pagan. 

Pains and Penalties, Sill ofi A species 
of process employed to inflict punishment on 
state offenders out of the ordinary course of 
Justice. Every bill brought into parliament 
for the purpose of inflicting such punishment is 
a bill of pains and penalties, of which biUs of 
attainder [Attaindeb] are, properly speaking, 
a species ; but the term is more commonly 
confined to bills introduced to inflict specifi^ 
penalties for particular acts. The latest instance 
of this extraordinary proceeding was the bill 
of pains and penalties against Queen Caroline 
(1820), introduced into the House of Lords, 
and passed by them, but not carried into the 
Commons. 

Painter. In Naval language, a rope used 
to fasten a boat to any other object. 

Painter’s Colic. [Oolio.] 

^ Painting (Fr. peinture). In strict defini- 
tion, painting is an art which, by means of 
light, shade, and colour, represents on a plane 
surface all objects presented to the eye or to 
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the imagination. ’ The m)r(l (ypd^eip) used to 
express painting among the Greeks, being the 
same as that employed for -writing, indicates 
the tools -with -whieh drawing was performed 
among that people, viz. the grraphis, a style or 
pen of wood or metal, used on a levigated 
plane of wood, metal, or some other pre;pared 
ground ; the mode, letters or lines. Until its 
operations become founded on the faithful re- 
presentations of -visible objects of nature, -on- 
disfigured by mannerism and modification from 
the fashion and habits of a coimtry (such, for 
instance, as we meet with in the Indian, 
Egyptian, and Chinese representations of the 
human form), it is scarcely entitled to the 
appellation of fine art ; hence, dismissing with 
few remarks its appearance in those countries 
where traces of it in that condition are to be 
found, we. shall speak chiefly of that gesthetic 
developement, simplicity of end, - and unifor- 
:^ty of pursuit, which enabled the ancient 
Greeks, the great arbiters of form, to carry it 
to a degree of excellence which no subsequent 
age or nation has been able to surpass. 

Goguet, in his Origme dea Loix, says that 
the first essay of the art of writing, using the 
expression in its most general sense, was by 
means of the representation of corporeal objects: 
such as the Egyptian hieroglyphics. The earliest 
people, he says, naturally used this method for 
exhibiting their thoughts, and commenced by 
representing to the eje the objects they -wished 
to impress on the mmd. The origin, however, 
of pamting, properly so called, involved as it is 
in the greatest obsc-urity, presents one of the 
most difficult questions in the history of -the 
arts ; and opinions are very much divided as to 
the country that gave birth to it. Pliny says, 
that the Egyptians boasted of being acquainted 
with the art six thousand years before the 
Greeks ; but his words are, ‘ Affirmant, vana 
TOsedicatione, ut palam est.* The specimens of 
Egyptian paintings now extant exhibit a collec- 
tion of conventional representations of human 
and other figures which indicate extremely 
slender advances in the gesthetic element of 
the art. They are mostly rudely drawn: no 
notion of perspective or grouping, as we under- 
stand it, nor sentiment, appears in any of their 
productions, though the Egyptians show com 
siderahle practical skill, and occasionally grea1 
freedom of handling. Their resources in colours 
were very great; they are commonly mixed 
with glue size. The Greeks got their colours 
from the Egyptians. Tyre and Sidon were 
celebrated for their artists ; Paris, it is said, 
took Sidonian girls -with him to Troy, there U 
work their many-coloured embroideries. Thii 
enibroidery, textUi8,js the only kind o 

painting noticed in the Homeric poems. 

The art of pamting in Chiaa seems ^ hav< 
remained the same from time immemorial. I 
has never exceeded the bounds of imitation, 
and even in that respect it is devoid of tash 
and truth. The human figure with the Chinese 
is a distorted misrepresentation, and^ their per- 
spective is attained by piling one object on tin 
765 


op of another till the picture is all earth and 
10 sky. Invention and imagination were never 
known among them ; and though they are in 
many respects ingenious in manipulation, their 
dexterity is exhausted in painting the fins of a 
fish or the petals of a plant. 

Etruscan art is kno-vra to almost every person 
y the vases that bear that name, and of which 
ffiere is an extensive and interesting coEection 
in the British Museum; but they are mos-tly 
pure Greek manufacture. Though the his- 
uoiy of this nation is involved in obscurity, 
sufficient information has reached us to demon- 
strate the height of perfection to which they 
jarried the fine arts. About twelve miles from 
the town of Civita Vecchia stood the ancient 
Etruscan city of Tarquinii; near which are 
found a considerable number of sepulchral 
grottoes, some of them decorated with paintings 
and figures much in the style of those on the 
Etruscan vases. Some of the pictures represent 
combats, and in others the subjects are dances 
>f females, all executed with considerable spirit, 
^Micali, MonuTiimti degli Antichi Popoli Italianif 
Mor. 1S32-44 ; Dennis’s Cities wnd Cemeteries 
of Etriwriaf Lond. 1848.) Their pottery, how- 
ever, appears to afford the greatest number 
of specimens in the arts of design ; the forms 
displayed in the contours of the vases, no less 
than paintings with which they are deco- 
rated, evince wonderful elegance in design, with 
purity of form, and ingenuity in its d^neation. 
Their power over line and their facility of 
execution may be easily conceived from the 
absorbent nature of the material upon which 
they wrought. No retouching was possible ; but 
the whole must have been completely arranged 
in the mind before it could he struck off by the 
artist. Pliny (xxxv. 6) states that in his day 
the town of Ardea, an ancient city of Etruria, 
contained in the temple of Juno some paintings, 
which he ascribes to a period anterior to the 
rime of Tarquinius Friscus, and mentions with 
surprise their then perfect state of preserva- 
tion. At Lanuvium, also, he describes a naked 
group of Atalanta and Helen, which were simply 
painted on the wall, and exhibited great merit 
in execution. These Caligula, after a fruit- 
less attempt, failed in removing. Caere, another 
Etruscan city, possessed some paintings of an 
early date. 

In the following remarks on Greek painting, 
Fuseli’s first Lecture has been freely made use 
of; for full details of the subject, the reader is 
referred to the article ‘Painting* in of 

Greek and Roman Antiguibies, Lond, 1842, and 
■Wornum’s Epochs of Pamting ^ Lond. 1864. 

The vocabulary of the technical expressions, 
nature^ heauty, gracei taste, copy^ imitation, 
gmim, and takmt, is explain^ as foEows : 
Bjr natwe is meant the general and permanent 
princijples of visible objects, neither disfigured 
by accident nor distempered by disease, neither 
modified by fashion nor local habits. Beauty 
is that harmonious whole of the human frame, 
that xmison of parts to one end, which endbants 
us. It is the result of the standard set by the 
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great masters of the art, the ancients, and 
. confirmed by modem imitation. Grace m an 
artless balance of motion and repose, spring- 
ing from character, founded on propriety, and 
neither falling short of the demands nor over- 
leaping the modesty of nature. Applied to 
execution, it is that dexterous power which hides 
the means by which it is attained. By taste is 
meant not crudely the knowledge of what' is 
right in art, but an estimation of the_ degrees 
of excellence by comparison, proceeding from 
justness to refinement though generally 

confounded with imitation^ is essentially dif- 
ferent in operation and meaning. Precision of 
eye and obedience of hand are the reqmsites 
of the former, without pretence to choice or 
selection; whereas dioice, directed hjr Judg- 
ment or taste, is the essence of imitation. 

‘ Of gmius I shall speak with reserve,’ says 
Puseli; ‘for no word has been more indis- 
crimdnately confounded by genins is meant 
the power which enlarges the circle of human 
knowledge, which discovers new materials of 
nature, or combines the known with novelty; 
whilst l^mt arranges, cultivates, and polishes 
tibie discoveries of genius. 

Eehgion was the motive of Greek art; it was 
therefore natural that they should endeavour 
to invest their own authors, for they considered 
themsdves of divine origin, with the most per- 
fect form ; and as man alone possessed thsi't 
form, they completely and intelleetually^ stu- 
died his elements and constitution. A climate 
favourable to the developement of that coh- 
. stitution, and the establishment of exercises 
by Ikeir civil and political institutions, created 
mod^ in nature which raised Greek art to the 
highest excellence. 

Skiagrams, or simple shaded outlines such as 
we see on the earlier vases, similar to those 
known under the name of silhouettes^ were the 
first essays of the art. They had no addition 
of character or feature but what the profile 
of the object thus delineated could afford. 
‘Greek art had her infan<gr; but the Graces 
rocked the cradle, and Love taught her to speak. 
If ever legend deserved our belief, the amour- 
ous tale of the Corinthian maid, who traced 
the shade of her departing lover hy the secret 
lamp, appeals to our sjonpathy to grant it.’ 

Both me plastic and ^aphie arts owe their 
origin, according to this romantic legend, to 
the same source. The daughter of Dibutades, 
a potter of Sicyon, settled at Corinth, struck 
with the shadow of her lover cast hy her lamp 
on the wall, drew its outline, and with such 
precision that her father cut away the plaster 
within the onthne, and took an impression from 
the waE in clay, which he baked with the rest 
of his pottery. The legend adds that this sin- 
gular terracotta was srill preserved at Corinth 
until the destruction of the city by Mummius, 
146 B.c. This simple first form or skiagram 
(jaKurypd^lM) was also when in colour essen- 
tially a monochrome (jjLovoxpdtparrov), 

. The nCT,t step of the art was the monogram 
ijiQp6ypt^ijiQv\ i.e. the outline of figured with- 
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out light or shade, with the addition, how- 
ever, of parts within the figure, such, for 
instance, as the outlines of Flyman. It was 
invented by Philodes of Egypt or Cleanthes of 
Corinth ; hut the first who acquired reputation 
by this kind of art were Ardices of Corinth 
and Telephanes of Sicyon. From this to the 
monochrome, or painting of a single colour with 
'light and shade, at first apparently on a white 
ground, generally of a red, sometimes of a dark 
brown or black colour, was the next advance. 
The first eminent colourist of this class was 
deophantus of Corinth. The next step was 
the superinductilon of different colours, or the 
invention of the jpolychrome, which, hy_ the ad- 
dition of the^ pencri to the style, raised the 
stained drawing to a legitimate picture. Hy- 
memon, Binias, and Charmadas are mentioned 
hj Pliny as having been famous monochromists. 
It is, of course, o^y in the polychrome that we 
have the real developement of the art of paint- 
ing, the art of representing natural objects in 
a natural manner, the Cioypag>ia of the Greeks. 
Eumarus of Athens and Cimon of Cleonae were 
among the earliest pioneers of the art, the 
latter being spoken of as the inventor of fore- 
shortenings — eategrajpha. 

Polygnotus is the first great name that 
appears on record at a period when some satis- 
factory history of the art might be commenced. 
He flourished about 460 years b.o. So great 
was his success in the Pcecile at Athens, and 
the Lescihe or public hall of the temple of 
Apollo at Delphi, that, iu a general council of 
the Amphictyons, it was solemnly decreed that 
his expenses, whenever he travelled in Greece, 
should be borne at the public charge. From 
the description of his pictures hy Pausanias, it 
would seem that, composition in painting, as we 
now understand that term, was not at all under- 
stood, inasmuch as that author begins Ms de- 
scription at one end of the picture and finishes 
at tke opposite extremity, which indicates pretty 
plainly that there could be no central group 
or figure to which the rest were subordinate, 
^□istotle (Poetica, ii. ii.) says that Polygnotus 
improved his model; and if we consider the 
vaxiety of powers by which the parts of his 
pictures were distinguished, it would be unfair 
to Sty that the primitive arrangement just 
mentioned arose from want of comprehension 
in the artist. The separate groups iUusteated 
different subjects, and constituted probably 
several pictures. The style of Polygnotus 
may, like that of Phidias, be called generic. 
The subjects of his great works at Delphi were 
the Destruction of Troy and the Descent of 
Odyssms (Ulysses) to Hades, and were known 
as the Diad and Odyssey of Poly^otus. Two 
German painters, the brothers Eiepenhausen, 
have attempted the revival of these celebrated 
compositions. (Pdntures dePolygnote a Dd~ 
iphes dessinhes et gravies d^ajprks la Description 
de Pausanias.') 

The prindpal contemporaries of Polygnotus 
w^ Dionysius of Colophon, a portrait painter; 
Micon of Athens, an exceUant horse painter ; 
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and Pansenus of Athens, the nephew of Phidias, 
whom, he assisted in the decorations of the 
throne of the Olympian Jupiter. 

After these, about 420 b. o., came ApoUodoms 
' the Athenian. ‘ This painter,’ says Pnseh, ‘ ap- 
plied the essential principles of Polygnotus 
"to the delineation of the species, hy investi- 
gating the leading forms that discriminate the 
various classes of human qualities and passions. 
The acuteness of his taste led him to discover, 
that as aU men were connected by one general 
form, so they were separated each by some pre- 
dominant power which fixed character andbound 
them to a class.’ Pliny and Plutarch considered 
Apollodorus as the first colourist of his age. 
It is probable from their descriptions that he 
was the inventor of local colour and tone, whidbi 
, received from the former the term s;plendor. 
He seems to have been a kind of Bembrandt in 
effect ; he was called the Shadower. Zeuxis of 
Heraclea, in IMacedoaia, succeeded to Apollo- 
dorus, and, by uniting in one figure the most 
perfect parts of many models, produced an 
ideal form (his Bdm of Oroton), which, in 
, his opinion, constituted the supreme degree of 
, human hcauty. Lucian describes a picture he 
exhibited at the Olympic games as remarkable 
for its invention ; it was the representation of a 
.female Centaur suckling her young, and the 
account is to he found in the memoir inscribed 
with the name of Zeiuds. 

Parrhasius, a native of Ephesus, hut a 
citken of Atiheus, was the son and disciple of 
_ Evenor, and contemporary of Zeuxis. By Hs 
subtle examination of outline, he established 
that standard of divine and heroic form which 
. raised him to the authority of a legislator from 
whose decisions there was no appeal. That he 
was a thorough master of allegory, is evident 
from his embodying by signs, universally under- 
, stood, the Athenian people (AHMOS), in which 
he expressed at once its contradictory qualities. 
^Perhaps,’ observes EuseH, ‘ he traced thejarring 
branches to their source, the aboriginal moral 
‘ principle of the Athenian character, which he 
made intuitive. This supposition alone can 
shed a dawn of possibiliiy on what else appears 
impossible.’ In his competition with Timanthes 
the Cythnian, or, as some say, of Sieyon, he 
had the mortification to be declared by a ma- 
jority of votes inferior to Mm. The subject of 
the competition in which he was thus defeated 
was the contest of Ajax and Ulysses for the 
, arms of Achilles. 

. Parrhasius is said to have combined the tont 
of Apollodorus with the fine form of Zeuxis 
and the classic invention and expression of 
Poly^otus ; but he was, says^ Pliny, the 
most insolent and arrogant of artists. 

Ho picture of antiquity has acquired so much 
celebrity as the sacrifice of Iphigenia in Aulis 
'by Timanthes. Quintilian informs us that it 
was painted in contest with Colotes of Teos, an 
artist from the school of Phidias, and crowned 
'with victory at its rival exhibition. This pic- 
ture, which has been the subject of the un- 
limited praise of critics of antiquity, has, in 
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modern times, been the subject of criticism,* 
from the circumstance of Timanthes hiding the 
face of the father (Agamemnon) of the victim 
in his mantle, as being unable by his art to 
express the intensity and agony of his grief. 
Upon this Sir Joshua Eeynol^ observes in 
his Eighth Discourse, ‘ If aifficulties overcome 
make a great part of the merit of art, difiGLcul- 
ties evaded can deserve butlittle commendation.’ 
The French critic, Falconet, has not been less 
unsparing than the English president in his 
condemnation of the ai^tifiee. The answer of 
Fnseli to these critics appears to us satisfactory. 
He says, ‘The subject of Timanthes was the 
immolation of IpMgenia. Iphigenia was the 
principal figime ; and her form, her resignation, 
or her anguish, was the painter’s principal 
task: the figure of Agamemnon, however im- 
portant, is merely accessory, and no more 
necessary to make the subject a completely 
tragic one than that of Clytemnestra, the 
mother ; no more than that of Priam, to im- 
press us with sympathy at the death of Poly- 
xena.’ Again, ‘ They ascribe to impotence 
what was the forbearance of judgment. Ti- 
manthes felt like a father; he did not hide the 
face of Agamemnon because it was beyond the 
power of his art — ^not because it was beyond 
the possibility, hut because it was beyond the 
dignity of expression; because the inspiring 
feature of paternal affection at that moment, 
and the action which of necessity must have 
accompanied it, would either have destroyed 
the grandeur of the character and the solemnity 
of the scene, or subjected the painter with the 
majority^ of his judges to the imputation of 
insensibility.’ The same expedient to express 
grief was adopted by Michael Angelo in the figure 
of Abijam, and by Raphael in the Eicpidsion 
fromJParadise, borrowed from Masaccio. These 
were the artists who formed the second school 
of art, and established its end and limits. On 
it was founded the third period of style, the 
Alexandrian, in which re&iement induced a 
grace and beauty to forms not to be surpassed. 
It was the last stage of progression and acquisi- 
tion, and was characterised hy refinement of 
execution and individuality of representation. 
TMs appears to have been chiefiy brought about 
by Eupompus of Sieyon: and his authority was 
so great that out of the Asiatic and Ghrecian 
schools of painting he formed a third, hy divid- 
ing the last into the Attic and the Sieyonian. 
'Wlien consulted hjr L;^sippus (Pliny 1. xxxv.) 
on a standard of imitation in art, he pointed to 
the crowd passing by; observing that nature, 
not an artist, should be the object of imitation. 
PampMlus, a Macedonian, the master of Apelles, 
and the most scientific artist of Ms day, adopted 
the doctrines of Eupompus. To the art of 
painting he joined the study of mathematics, 
and held the opinion that without aid of 
geometry no painter could ever arrive at per- 
fection. ^ This period is rich in great names, 
all distinguished for some spedal quality. 
PampMlus of AmphipoHs and Ms pupil Melan- 
thius were remar^ble for their effective com- 
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position ; Apelles of Cos or of Colophon for 
grace or Jeawiy; Protogenes of Catinus for 
elaborate execution; Pausias of Sicyon and 
Nicias of Athens excelled in light and shade 
of various kinds — the latter in his youth 
had been a painter of statues (an iyaX/AtCTwv 
^Kavffrhi) ; Euphranor the Isthmian was dis- 
tinguished for his universal exceUenee, or per- 
haps what may be termed Academie precision ; 
Nicomaehus of Thebes for boldness of execution; 
Aristides his brother for intensity of expres- 
sion; Theonof Samos for his prolific fancgr; 
Athenion of Haronea for accuracy and ^ se- 
verity of style, espedally in colour; besides 
others of less note, as Philoxenus of Eretria, 
a battle painter, Asdepiodorus of Athens, 
and Mnon. In Apelles, we are told by 
PHny, unrif ailed excellence was found. Grace 
was bis powerful and peculiar faculty, in 
which, and in knowing where to stop, he sur- 
passed aU. that preceded him, and left not his 
equal in the world. ' The story of the lines or 
sketches which were ^wn by himself and 
Protogenes at Ehodes, ia competition with each 
other, is not a legendary tale, but a weU at- 
tested fact. Aristides of Thebes, and contem- 
porary of Apelles, was the first who, by the 
rules of art, attained a perfect knowledge of 
expressing the passions and affections of the 
imnd. The history we have of the picture 
which Alexander, at the sacking of Thebes, 
sent to Pella, proves his power of infusing the 
passions into ms works. In it were expressed 
the anguish of maternal affection and the pangs 
of death. Euphranor, the pupE of Aristides, 
is said to have carried still further the refine- 
ments of that eapression so powerful in the 
hands of his master. Skilled in sculpture as 
well as painting, his conceptions were noble 
and elevated, his style masculine and hold ; and 
he was the first who distinguished himself by 
imparting majesty to his heroes. Asdepiodorus, 
the Athenian sculptor as well as painter, was, 
as the latter, celebrated for the beauties of a 
correct style and the truth of his proportions. 
Apelles allowed himself to he, in these re- 
spects, as much inferior to this artist, as he 
was to Amphion in the good ordering and 
disposition of his figures. 

hi Eome, also, a taste for painting was rapidly 
spread after the conquests of Greece and Sicily, 
but the artists were for many generations 
almost exclusively Greeks. Pome was, how- 
ever, always more distinguished for its coUec- 
tions than for its artists, who, of whatever 
country, were for the most part portrait painters 
and decorators. The Poman collectors, like 
those of Egypt, gave extravagant prices for 
ancient pictures ; and some masterpieces, even 
in this early time, were destroyed by ineapert 
picture cleaners. Eor a long period after 
the reigns of Vespasian and his son Htus, 
painting as well as sculpture continued to 
flourish in Italy. Even under their successors, 
Bomitian, Nerva, and Trsjan, they met with as 
much encouragement as in the most palmy 
state of the arts in Greece. Under Hadrian, , 
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theAntonines, Alexander Severus, Constantine, 
and Valentinian, the art of painting continued 
to be an object of interest ; but at length, in the 
reign of Phoeas, with the fall of the empire, 
it was involved, like the rest of the noble arts 
and sdencBS, in the common ruin brought about 
by the invasions of northern barbarians. 

Greek painting, however, was not only sacri- 
ficed to the lust of Poman conquest ; its decay 
was hastened by inherent vices, by pandering 
to depraved and vulgar tastes. The Greeks 
had their caricaturists and their genre painters. 
Some men, such as Pyreicus, and Antiphilus, an 
Egyptian, acquired ^eat names for their pic- 
tures of the ordinary scenes and incidents of 
low life. The greatest blow, however, expe- 
rienced by the imitative arts of antiquity, was 
from the change of religion and the establish- 
ment of Christianity. The losses caused by 
the early Christian iconoclasts were over- 
whelming; even the inroads of barbarians and 
the decay involved by age together can have 
done but little inju^ compared with the wilful 
destructions of a blind rehgipus fanaticism. 

The Gbeeks painted in tempera and in 
encaustic: apparently never in fresco. The 
t&mpera or fistemper was much the same as 
the modern gitazzo, or that practised by the 
early Italian painters, egg and fig sap being 
the chief vehicles. In encaustic painting, the 
colours were mixed with a little resin and wax, 
and the picture was afterwards heated or hwmi 
in by means of a cauierium or hot iron : some 
celebrated masters were distinguished in one 
method, some in another. There are many 
remains of ancient painting at Pompeii and 
elsewhere, generally showing great facility o£ 
execution, but, in ah decorative work, an extra- 
ordinary^ disregard, or want of appreciation of 
perspective. Among the finest examples of 
andent compositions, are the large mosaic of 
the battle of Issus in the Casa del Fauno, at 
Pompeii, discovered in 1831 ; and the painting 
of the so-called Aldobrandini marriage, dis- 
covered on the Esquiline early in the seven- 
teenth century, and long preserved in the 
Aldobrandini Villa, but since 1818 in the Vati- 
can, where it was placed by Pius VII., who pur- 
chased it of the Aldobrandini family for 2,000 
gumeas. Of the numerous works on andent 
painting, the following are important: Bartoli, 
Recmil de l^eintwres Antiques, imities fidklement 
p(mr les Covlmrs et pour le Trait, &c. Paris 
1757, folio ; E. Pochette, JPeintures Antiques, or 
Rhch&rches sur VEknploi de la Peinture Paris 
1836, 4to. ; Eetronne, Lettres dJun Aniiquaire 
d un Artiste, Paris 1840, 8vo. ; Zahn, Tie seWns* 
ten Omam&nte und MerJetmrdigsten Qemadde 
am Pompeii ^c. Berlin 1828 — ff, folio ; John, 
Mcdereider Alien, Berlin 1836, 8vo. ; andRosel- 
Hni, Mbnumenti del^ JE^itto e della Nuhia Arc, 
Pisa 1832-44, folio. 

Painting in Italy owes the dawn of its re- 
storation ^ to the immigration of Byzantine 
Greek painters after the Venetian capture of 
Constantinople in 1204. But these painters 
and their scholars adhered to the mediaeval 
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conventionalities, according to the Byzantine 
practice, until Giovanni Cimabue of Florence 
(1240-1302), by attempting to paint from 
nature and as large as life, caused a revolution 
in taste 'ivhich established a revival of the art. 
Examples of the mediaeval and of the revived 
art may be seen almost in juxtaposition in 
the National Gallery, in the two pictures by 
Margaritone of Arezzo and Cimabue. The 
latter, though without the art of managing 
his lights and shadows, and but slenderly 
acquainted with the miles of perspective, 
nevertheless laid so firm a foundation for the 
future improvement of the art, as to entitle 
him to the name of the father of the first age 
of modern painting. Giotto, his pupil, origin- 
ally a shepherd boy, bom near Florence in 
1276, was a much more able painter than his 
master. He divested himself of the shackles 
in which the system of the Greek art of that 
age had bound his master, adding somewhat of 
^ace to his figures and nature to his colour- 
ing. Of a picture which he painted in the 
church D’Ogni Santi at Florence, representing 
the death of the Virgin with the Apostles about 
her, Vasari related that Michael Angelo used to 
say that the truth could not be nearer ap- 
proached than in it. He was the friend of 
Bante and Petrarch, and painted the portrait 
of the former. On his decease, in 1836, the city 
of Florence erected his statue in marble over 
his tomb in the cathedral. There is a good 
example of his work in the National Gallery. 

Among the earlier painters of merit of this 
time may also be mentioned: Giunta Pisano, 
employed at Assisi; Taddeo Gaddi, Giotto’s 
favourite pupil; Andrea Orcagna, also a dis- 
tinguished architect, who desired the cele- 
brated Loggia dei Lanzi in the Piazza Granduea 
at Florence; Jacopo di Casentino ; Spinello 
Aretino; Simone Memmi of Siena (1284- 
1344), and Pietro Cavallini, of the Umbrian 
SehooL Painters were now so numerous that 
they began to form trade guilds, called com- 
anies of St. Luke, who was almost invaiia- 
ly adopted as their patron, from the old 
church tradition that that evangelist was a 
painter. All these early artists were tempera 
painters ; neither fresco nor oil-painting were 
yet known. Pietro d’Orvieto is supposed to 
have executed the first example of pure or 
bum fresQOy in the Campo Santo^ at Pisa in 
1390. Oil or rather varnish painting was first 
discovered by the brothers Hubert and John 
Van Eyck, about 1410, at Bruges, and was 
not introduced into Italy until fifty years 
later, when it was carried from Flanders to 
Venice by Antonello of Messina (1414-96), 
who had learnt the method of Bruges, 
parently of a third brother, Lambert Van Eyck. 
Hubert died in 1426 at Ghent, aged sixty ; John 
died at Bruges in 1440, aged about fifty. The 
art advanced, though but slowly, gathering 
little strength till the appearance of Masaedo. 
‘Sculpture had already produced respectable 
specimens of its reviving powers in the bassi- 
rilievi of Lorenzo Ghiberti, some works of 
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Donatello, and the Christ of Philippo Brunei* 
leschi, when the first symptoms of imitation 
appeared in the frescoes of Tommaso da San 
Giovanni, commonly called Masaccio, from the 
total neglect of his appearance and person. 
Masaccio first conceived that parts are to con- 
stitute a whole; that composition ought to 
have a centre, expression truth, and execution 
xmity : his line deserves attention, though his 
subjects led him not to investigation of form ; 
and the shortness of his life forbade his ex- 
tending those elements which Eaphael, nearly 
a centmy afterwards, carried to perfection.’ 
Masaedo was born in 1402, and continued 
the series of frescoes commenced by his master 
Masolino da Panicale, in the Brancaeci chapel 
at Florence, where he was engaged about 1425 
-27, when he paid a visit to Rome, and there 
died, it was supposed by poison, either in 1428 
or 1429. Fra Filippo Lippi and his son Filip- 
_pino are distinguished for delicacy of execution. 
Equal progress was in the meanwhile made in 
the sentiment of art by Fri Giovanni da Fiesole, 
known as the Beato Angelico (1387-1466). 
Antonio PoUqJuolo of Florence (1430-1496) ad- 
vanced to a still higher degree the excellence of 
execution, especially in tempera. He was the 
first to dissect the dead subject for purposes 
of art. Both masters are seen to advantage 
in the National Gallery. Andrea Mantegna, 
born near Padua in 1431, was a disciple 
of Jacopo Squarcione. Though he was correct 
in his drawing, well versed in perspective, 
and apparently acquainted with the antique, 
albeit the best antique statues had not then 
come to light, his neglect of certain refinements 
induced a crudeness of taste. He died in 1506, 
having been the first who practised the art of 
engraving in Italy. Bono of Ferrara, also a 
pupil of Squarcione, known as Bono Ferrarese, 
Mantegna’s contemporary, was also an excel- 
lent master, and painted in a similar style. In 
this place we must not forget the master of 
so great a man as Leonardo da Vinci, Andrea 
Verocchio, a Florentine (1432-88). He was 
wen skill^ in geometry, optics, music, architec- 
ture, sculpture, and painting ; the last of which 
he is said to have abandoned, because, in a 
picture whereon he was engaged of the baptism 
of our Saviour, his pupil, Leonardoj had, under 
his order, painted in an angel, holding up some 
part qf our Saviour’s garment, so far excelling 
Andrea’s own figures, that, enraged at being 
outdone by a youth, he resolved never again to 
wield the pencil. It is said he was the fiirst 
who preserved individnal likeness by moulding 
the face in plaster of Paris. Leonardo da 
Vinci, of noble descent, and born about 1452 
in a castle so named near Florence, surpassed 
all his predecessors. His powers seem to have 
been unlimited : he was an admirable sculptor 
and architect, a skilful musician, an excellent 
poet, expert in anatomy and chemistry, and 
well versed in all parts of the mathematics. 
Rubens had a very high opinion of his works, 
and especially of his Cenacolo, in the refectory 
of the Dominicans at Milan. He was many 
3D 
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years director of an academy of painting at Sebastiano del Piombo. Raphael Santi of 
Milan, whieh city he mneh benefited by his TJrbino was born on April 6, 1483, and died 
contn-vance of the canal that supplies it with on April 6 (G-ood Priday), 1520, The grace 
water from the riyer Adda. His death took and mild genius of Raphael were, perhaps, 
place at Cloux near Amboise, in France, in much more capable of exciting our sympathies 
1619 : the story of his dying in the arms of than the burst of inspiration which the works 
Francis I. has proved to be a fiction. The of the last-named master uniyersally exhibited, 
last master of this period was Fri Bartolomeo As Michael Angelo was the father of epic paint- 
della Porta. Though not endowed with the ing, so was Raphael the father of dramatic paint- 
comprehension of Leonardo, he gave gradation ing. *If separately taken,’ says Fuseli, ‘the 
to colour, form and masses to drapery, and line of Raphael has been excelled in correct- 
dignity to execution. FrA Bartolomeo was a ness, elegance, and energy ; his colours far 
native of Savignano, near Florence, and was smpassed -in tone, and truth, and harmony; his 
born in 1469. Nudities were, from scruples of masses in roundness, and his chiaro-oseuro in 
conscience, scarcely ever represented by him, effect : considered as instruments of pathos, 
though he was a perfect master of dra-wing the his pictures have never been equalled ; and 
human figure. He was -the first who used the in composition, invention, expression, and the 
lay figure. Fuseli says of him, ‘ He was the power of telling a story, he has never been 
true master of Raphael, whom his tuition approached.’ Giulio Romano, architect and 
weaned from the meanness of Pietro Peni^o, painter, was Ms greatest pupil. His style was 
and prepared for the mighty style of Mikael drier and harder than any of Raphacd’s school, 
Angelo Bnonarotti.’ Fra Bartolomeo died in and he was frequently harsh and ungrateful, 
Ms convent of St. Mark, in 1617. Of the though generally vigorous and often grand. 
TJmbrian painters, the great master was Pietro He died of fever at Mantua on November 1, 
Vannucci, called II Perugino, born at Citta 1646, in Ms forty-eighth year, 
della Pieve in 1546. He died a citizen of Giorgio del Castel Franco, called (from his size 

Perugia, at Castello di Fontignano in 1524, and beauty^ Giorgione, and Tiziano Veeelli, 
He and Francesco Raibolini of Bologna (1450- combined withform the alluring and fascinating 
1617), commonly called Francia, were the first charm of colour. Born hi the Venetian States, 
great Italian oil-painters ; masterpieces of both and in the same year (1477), they laid the 
may be seen in our own ISTational Gallery. foundation of the Venetian school. Giorgione 
The greatest of the Florentines was Michael died young in 1511. Titian survived, to carry 
Angelo Buonarotti, born at Oastel Caprese, near out their principles, to the unusual age of 
Arezzo, JVIarch 6, 1475. He studied painting ninety-nine; he died of the plague in 1676. 
with Domenico Ghirlandajo, but first distin- Giovanni Bellini, the master of Titian (1426- 
guished himself as a sculptor, His great fees- 1516), was a good painter of portraits and of 
coes of the Siatine Chapel at Rome were painted Madonnas, and an excellent colourist, as were 
in 1609-12 and 1633-41. In 1647 he was made also Ms contemporaries and rivals Giambat- 
arcMtect of St. Peter’s, and carried out the tista Cima da Conegliano and Marco Basaiti. 
building to the base of the cupola ; he died at Other good painters of the north of Italy of 
Rome on February 17, 1564, and on March 14 this time were, Vittore Carpaccio, Paolo Morando, 
following was buried in a vault of the church Bonsignoii, and Girolamo dai Libri ; by all 
of Santa Croce at Florencce. of whom there are fine works in the National 

‘ Sublimity of conception,’ says Fuseli, ‘ gran- Gallery. Paolo Cagliari, commonly called 
deur of form, and breadth of manner, are the Paul Veronese (1 528-1 5S8), developed the 
elements of Michael Angelo’s style. By these splendoim of the Venetian school to the utmost 
principles, he selected or rejected the objects of magnificence. Jacopo Robusti, called Tinto- 
imit^ation. As painter, as sculptor, as architect, retto (1612-1594), a great master, hut too 
he attempted, and, above any other man, sue- often careless, professed to combine the co- 
ceeded, to unite magnificence of plan, and end- louring of Titian with the drawing of Michael 
less variety of subordinate prts, with the Angelo. Of Titian, Fuseli says, ‘He invented 
utmost simplicity and breadth. His line is that breadth of local tint which no imitation 
uniformly grand ; character and beauty were has attained, and first expressed the negative 
admitted only as far as they could be made nature of shade: Ms are the charms of glazing 
subservient to grandeur. The child, the fernale, and the mystery of reflexes, by which he de- 
meanness, deformity, were by Mm indiscrimi- tached, rounded, connected,’ or enriched his 
nately stamped with grandeur. A beggar rose objects.’ ‘He is the father of portrait paint- 
from Ms hand the patriarch of povertijr ; the ing, of resemblance with form, character with 
hump of his dwarf is impressed with dignity: dignity, and costume with subordination.’ 
his women are moulds of generation; his in- Antonio Lieti or Allegri, called Correggio, 
fants teem with the man ; Ms men are a race from the place of Ms birth, in the duchy of 
of giants.’ Again, ‘He is the inventor of epic Modena, completed the charms of colounng 
painting, in that sublime circle of the Sistine and cMaro-oscuro. His chief works are at 
Chapel, which exhibits the origin, the progress, Modena and Parma : at which last place he 
;and t^e final dispensations of theocracy.’ His passed the greater portion of his life. He died 
principal disciples or followers were Marcello at Correggio of a fever, at the early age of 
Venusti, II Rosso, Giorgio Vasari, and Fri forty, on March 5, 1634. Though the power of 
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Correggio s colouring was great, still greater 
was that of his chiaro-oscuro. The merits of 
Eaphael are pathos and character ; the power 
of Titian, was his colour, and that of Correggio 
his harmony. We have not space to dwell 
on the genius of Pordinone, who disputed the 
superiority of Titian, the meagre style of An- 
drea Vannucehi, sumamed Del Sarto, or the 
extraordinary vigour but puerile imbecility 
of conception of Pellegrino Tibaldi; but we 
must not pass without notice the name of 
Sebastiano del Piombo, a Venetian, who died 
at Borne, at the age of sixty-one, in 1547. PTia 
name Del Piombo is derived from his office of 
keeper of the leaden seals given him by Pope 
Clement VH. Here he so ingratiated himself 
with Michael Angelo, by joining the party 
against Baphael, that he was assisted in his 
designs by that great master, and especially 
in the Raising of Lazarus now in the National 
Gallery, whidn gained the universal applause 
of Rome, and was even put on a par with the 
celebrated picture of the Transfigmation by 
Baphael, but Michael Angelo had no hand 
in the painting of it. Equally favoured by 
Michael Angelo was Daniele Bicciarelli of 
Volterra, who died at Rome in 1566 in his 
fifty-seventh year j he was a sculptor as well 
as painter. The depravation of the style of 
Miichael Angelo which now generally super- 
vened is siifficiently visible in the works of 
Giorgio Vasari, born at Arezzo in 1512, to 
whom the world is more indebted for the la- 
bours of his pen, in the History of the Lives 
of tJifS most celebrated Painters, Sculptors, and 
Architects, first published at Florence in 1660, 
than for those of his pencil : he died at Flo- 
rence, June 27, 1674. 

* Vasari,’ says Fuseli, ‘ overwhelmed the 
palaces of the Medici and of the popes, the 
convents and churches of Italy, wito a deluge 
of mediocrity. Francesco Primaticcio, of Bo- 
logna, the scholar of Giulio Romano, made 
abbot and superintendent of the royal build- 
ings of St. Martin de Troyes by Elands I., 
studied and spread the style of his^ master in 
France, where he decorated the palaces of that 
king with mythology and allegory, in which 
he was assisted by his pupil, Nieolo del- 
r Abate, and II Rosso or Maitre Roux, a 
Florentine. He was the founder of the so- 
called school of Fontainebleau, out of which 
the French school of painting arose. Prima- 
ticcio died wealthy at Paris m 1670, aged 
sixty-six. Francesco Mazzuoli, called from 
Parma, the place of his birth, Parmegiano, was 
an imitator of Correggio in tone and colour, 
and of Michael Angelo in form; he was bom in 
1504, and died at the early age of thirty-six. 
‘ That disengaged play of delicate forms,’ says 
Fuseli, ‘ the sveliezza of the Italians, is the pre- 
rogative of Parmegiano, though nearly always 
obtained at the expense of proportion.^ 

Towards the end of the sixteenth^ centu^, 
Dodovico Carracci (1655-1619), with his cousins 
Annibale and Agostino, founded a school at 
Bologna, in which it was proposed to select the 
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beauties, correct the faults, supply the defects, 
and avoid the extremes of the different styles, 
and so attempt to form a perfect system. The 
recipe of ingredients for the formation of a 
perfect painter are contained in a sonnet by 
Agostino, well known to artists ; they are as 
follows : Roman design, Venetian motion and 
shade, Lombardy’s dignified tone of colour, the 
fierce style of Michael Angelo, Raphael’s symme- 
try, Titian’s truth to nature, and Correggio’s 
sovereign purity : add to these the decorum and 
solidity of Tibaldi, the learned invention of 
Primaticcio, and a little of Parmegiano’s grace ; 
or, to save all this trouble, imitate the works 
of Nicol6 dell’ Abate. This was empiricism 
unworthy of such men as the Carracci, whose 
talents were of a very high order; but this 
was the beginning of the so-called eclecticism 
which distingmshed the art of the seventeenth 
century, and gradually deteriorated into a spe- 
cies of academic materialism. Agostino (1669- 
1601), with a singular modesty, which prompted 
him rather to propagate the fame of others by 
his ^aver, than by steady exertion to rely 
on lus own power for perpetuity of name, was 
the most learned of the Carracci, and a good 
colourist. Annibale, whose taste was unequal 
to both of these, though his power of execution 
was far superior, was born at Bologna, in 1560, 
and was the disciple of his cousin Lodovico. 
His great work was the painting of the Famese 
Palace, in which, whilst we admire the vigour 
of the execution, we cannot help lamenting 
the choice of subject, which, says Fuseli, is * a 
chaotic series of trite fable and bacchanalian 
revelry, without allegory, void of allusion, 
merely to gratify the puerile ostentation of 
dauntless execution and academic vigour.’ 
Such was the veneration of Annibale Carracci 
for the genius of Raphael, that his deathbed 
request was to be buried in the same tomb 
with him (the request was complied with), in 
the Pantheon at Rome, 1609. This eclectic 
Bolognese school did not last long : its scholars 
soon followed each his own peculiar taste. Its 
prindpal masters were Bartolomeo Schedone 
(1580-1616), Guido Beni (1575-1642), Lan- 
franco, Albani, Domeniehino, and Guercino. 
Schedone embraced and often applied the har- 
mony and colour of Correggio ; whilst Giovanni 
Lanfranco (1681-1647) strove to follow him 
through the expanse of his eceation and masses, 
more especially in his great schemes of fore- 
shortened groups, 

* Grace,’ says Fuseli, ‘ attracted Guido, but it 
was the studied grace of theatres ; his female 
forms are abstracts of antique beauty, attended 
by languishing attitudes, and arrayed hy volup- 
tuous fashions. His male forms, transcripts 
of models found in a genial climate, are some- 
times characteristic of dignified manhood or 
apostolic fervour, sometimes stately, courteous, 
insipid.’ Francesco Albani (1678-1660) formed 
Nereids on plump Venetian models, and con- 
trasted their pearly hues with the rosy tints of 
Loves, the juicy brown of fauns and satyrs, 
of rich marine or .sylvan scenery. Domenico 
3 D 2 
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Zampieri, called Domeniehino (1681-1641), 
“w^hose great qualities, tb?ougli the jealousy of 
rivals, doomed him to a miserable life, aimed 
at the beauty of the antique, the expression of 
Kaphael, the vigour of Annibale Carracci, the 
colour of Lodovico ; and, mixing something of 
each, fell short of all ; -whilst Gio. Prancesco 
harbieri, called II G-uercino da Cento (1592- 
1666), broke through all academic rules, sacri- 
ficing mind, forin, and costume to effects of 
colour, fierceness of chiaro-oscuro, and intre- 
pidity of hand, 

Guercino, like most of the Bolognese of this 
epoch, had at one time been fascinated by the vi- 
gorous manner of Michael Angelo da Caravaggio 
(1669-1609), the founder of the school of -flie 
so-called Tenehr<m. He v^as distinguished for 
the unparalleled force of his shado-ws, but he 
-was also at -times an excellent colourist. The 
master -who most nearly approached, and some- 
times even surpassed, him, was Giuseppe Ri- 
bera, called Lo Spaguoletto (1688-1656), the 
most successful of the infamous triumvirate of 
Naples, which was so intolerant of rivals as 
to use the foulest means to get rid of them: 
Bomenichino is said to have been one of the 
many victims to this cabal. 

From this time the art declined rapidly in 
Italy. It was, indeed, held up for a short 
period by the exertions of Nicolas Poussin, 
born at Andely, in Normandy, in 1594 : he went 
early to Rome, and studied in the academy of 
Domeuichino -^ere. He adopted Rome for his 
country, and studied the -works of antiquity with 
such zeal, that, like Polidoro da Garavag^o, 
he acquired a habit of thinking in their -way. 
Many of his works have the effect of coloured 
andeut bassi-rilievi. Poussiu died at Rome iu 
1665. Pietro da Cortona and Luca Giordano 
possessed very considerable talents ; but ^ey 
were much abused in their exercise by implicit 
obedience to the tasteless commissions of their 
employers. 

Germany, though without much apparent 
intercourse at this time with Italy, had pro- 
fited by the progress of the arts ; and towards 
the end of the fifteenth century, we find the 
works of Albert Diirer had succeeded the 
rude and uncouth productions of SchaflBier, 
Schon, Wolgemuth, and Altorfer. Albert' 
Biirer was born at Nuremberg on Goodi 
Friday, 1471. Although his style was crude 
and ungraceful, his prints were esteemed 
throughout Italy, copied at Venice by the cele- 
brated Marc Antonio, and so much admired by 
even Raphael himself that he decorated his 
own chamber -with them, and lamented that 
such a man had been educated in a country 
where the want of models and works of art 
miist have so much retarded his progress. 
With the single exception of Holbein, no 
German painter of this period was free from 
a mannerism in dra-wing, which was never 
agreeable, but is often hideous. The know- 
ledge, however, of the state of painting in ■ 
Italy attracted hosts of German, Dutch, and 
Flemish students, who, ‘though content to’ 


feed on the husks of Tuscan design, imbibed 
the colour of Venice, and spread the elements 
of that excellence which distinguished the suc- 
ceeding schools of Flanders and of Holland.* 
It has been already mentioned, that as oil- 
painters the Flemish school preceded the 
Italian. And the great followers of the Van 
Eycks, at Bruges, surpassed their contem- 
poraries in Italy, not only in the method, but 
also in delicacy of execution. The elder Ven- 
der Weyden, who died in 1464, and Memling, 
who died in 1495, both visited Italy: also 
Dierick Bouts, Hugo Vander Goes, Gerard 
Vander Meire, the younger Vander Weyden, 
Quintin Matsys, Bernard van Orley, Lucas of 
Leyden, and Jan de Mabuse, were all masters 
of this school distinguished for their rich co- 
louring and remarkable delicacy of execution. 

Peter Paul Rubens, horn at Siegen,in West- 
phalia, in 1677, and Rembrandt van Rhyn, 
born at Leyden in 1607, by their extraordinary 
powers again showed that Italy was not the 
only spot in which art could take root, but that 
Flanders and Holland afforded a soil in which 
it could flourish. The former of these, bred at 
Antwerp under the instruction of Otho van 
Veen, had, previous to his journey to Italy, 
acquired an unbounded power over the instru- 
ments of bis art, and on his arrival was the 
successful competitor for fame -vrith those mas- 
ters whom he selected as objects of emulation. 
Venice was the centre of attraction for him ; 
and there, from the splendour of Paul V eronese, 
and the ^low of Tintoretto, he compoimcled 
‘that florid system of mannered magnificenco 
which is the element of his art, and the prin- 
ciple of his school.’ He died in 1640. His 
scholars saw through the eye of their master 
instead of seeing through that of nature ; but 
fi:omthia censure must be excluded the illus- 
trious name of Vandyck (1699-1641 ) and that of 
Abraham Diepenbeck. Of the portraits of Van- 
dyck no mention is here necessary to enhance 
the esteem in which they are held. * The fancy 
of Diepenbeck, though not so exuberant, ex- 
celled in sublimity the imagination of Rubens ; 
his Bellerophon, Hippolytus, Ixion, Sisyphus, 
f^r no competitor among the productions of 
his master.’ Rembrandt, except in what re- 
lates to form, was a genius of the highest order. 

‘ In spite of the most portentous deformity, and 
without considering the spell of his chiaro- 
oscuro, such were his powers of nature, such 
the^^andeur, pathos, or simplicity of his com- 
position, from the most elevated or extensive 
arrangement to the meanest and most hornelj^, 
that the best cultivated eye, the purest sensi- 
bility, and the most refined taste dwell on 
them equally enthralled.’ He died at Amster- 
dam in 1669. 

The most celebrated of Rembrandt’s scholars 
were Gerard Dow, Gerbrand VandenEeckhout, 
Ferdinand Bol, Govert Flink, Philip de Honing, 
S. van Hoogstraten. M. Mierevelt, Frank 
Hals, and B. Vander Heist, were his contem- 
poraries, and his rivals as portrait painters, 
though they worked in a very different taste. 
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At this time, in Holland, throughout the 
seventeenth century and later, flourished a 
■whole host of g&nre ^painters ; in fact, genre 
and Butch style are ahnost synonymous. The 
principal of these were: the Brueghels, Jan 
and Pieter, known respectively as Yelvet and 
Hell_ Brueghel ; Adrian Brouwer, Karel du 
Jardin, Pieter Laer (called Bamboccio), Jan 
van Hugtenburg, Philip Wouverman (1620-68 
Pieter de Hooghe, Nicolas Maas (1632-93' 
Gabriel Metsu, Prans van Mieris (1635-81 
Gaspar Netscher, Adrian van Ostade (1610-86^. 
Paul Potter, Jan Steen, who seems to have 
taken a particular delight in ugliness, David 
Teniers the younger (1610-94), a great master, 
and Gerhard Ter'burg ( 1 608-8 1 ). Of landscape 
and marine painters of this school should be 
mentioned : Ludolph Bakhuizen, William Van- 
develde (1633-1707); Nicolas Berchem, Jan 
Both, Albert Cuyp, Aart Vander Neer, Jan 
Vander Meer, Jacob Ruysdael and his great 
pupil Meindert Hobbema (1638-1 709)._ Of 
architectural painters the most distinguished 
were: G. Hoekgeest, Jan Vander Heyden, 
Pieter Neefs, Hendrik van Vliet, and Hendrik 
van Steenwyck. Of so-called fruit and still- 
life painters maybe mentioned: JanDavidsz 
de Heem, Melchior de Hondekoeter, Jan van 
Huysum, Eachel Euisch, Jan Weenix, Jan 
Wynants, Adrian van Utrecht, Jan Pyi and 
Willem Half. 

The school of the Carracci seems to have 
taken its deepest root in Prance, which, with 
few exceptions, until modern times has not 
produced artists greatly above mediocrity. 
The exceptions, however, which may be named 
are, besides Nicolas Poussin, who has already 
been mentioned: Eustache le Sueur, Charles 
le Brun, Sebastien Bourdon, and Pierre Mi- 
gnard, the great masters of the Louis XIV. 
period. ‘The B&om Worhs of Charity, by 
Bourdon,’ says Puseli, ‘ teem with surprisingly 
pathetic and always novel images ; and in tile 
Plague of David, by Pierre Mignard, our sym- 
pathy is roused by energies of terror and com- 
binations of woe which escaped Poussin and 
Eaphael himself.’ 

Claude of Lorraine, though a Frenchman by 
birth, must, like Nicolas Poussin ,be classed among 
the painters of Eome. Apprenticed at home to a 
pastrycook, it was at Eome, as the domestic 
servant of Agostino Tassi, that he learnt the 
art of painting landscapes which not only im- 
mortalised his own name, but are the boast of 
Ms countrymen to this day. He died at Eome 
in 1682, in his eighty-second year; the two 
Poussins, Gaspar and Nicolas, and Salvator 
Eosa, the Neapolitan, all remarkable landscape 
painters, were the contemporaries of Claude at 
Eome. A more original school of art was es- 
tablished in Prance in the period of Napoleon. 
Jacques Louis David (1748-1825) founded a 
taste, formed from antique sculpture, which 
superseded all others during the first empire ; 
but the affectation of the antique went so far as 
to dress men of the nineteenth century in the cos- 
tume of anrient Eome, Pierre Narcisse Guerin, 
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Jean Germain Drouis, and Pran 9 ois Gerard, 
were the principal masters of tMs school. A 
reaction, however, soon supervened, and we 
have a pure naturalist tendency in the pathetic 
works of Jean Louis G&icault (1790-1824), 
and Louis Leopold Eobert (1794-1835), a Swiss. 
Upon this followed the highly refined and 
sentimental art of Paul Delaroche (1797-1866) 
and Ary Scheffer (1795-1858). The French 
school is generally distinguished for the high 
technical skill of its painters. 

From what cause may be difficult to say, but 
the labours of the Spanish school were confined 
almost within the limits of individual imitation. 
The degree of perfection in this respect was 
indeed great, though the means pursued were 
very different; and the works of Giuseppe 
Eibera, Diego Velazquez (1699-1660), at frest 
an imitator of Ribera, and Bartholomd Estdban 
Murillo (1618-82), though never approaching 
the highest style of art, impress us with re- 
spect for their great powers of execution, and 
deservedly receive the homage of the Spanish 
nation. 

In this country, Henry VIII. was the first 
monarch who seems to have taken any interest 
in the art. He invited Titian to England, and 
by Ms patronage induced Hans Holbein the 
younger to settle in tMs country. Holbein, 
one of the ablest of portrait painters, and in 
all styles a great artist, is especially distin- 
guished for tile truth and force of bis crayon 
heads, which are unrivalled : he was born at 
Augsburg in 1495, removed with Ms father to 
Basel about 1616, came to England in 1626, 
and died here of the plague in 1643. Holbein 
was succeeded by Antony Moro, the principal 
painter of Queen Mary ; by Lucas de Heere, 
and Pederigo Zuechero, artists employed by 
Elizabeth. 

If painting was at tMs period likely to have 
taken root and flourished here, the Eeformation, 
and the worse than absurd edicts passed by 
Edward VI. and Elizabeth, forbidding statues 
and pictures in churches, were nipping frosts 
that destroyed its growth. Charles I. was the 
first real patron of the arte that governed this 
country : he formed great collections. By Mm 
En'bens and Vandyck were in'vited to England; 
but the unfortunate fate of the monarch inter- 
rupted the progress that art then seemed likely 
to make. ‘ His son,’ says Puseli, * in possession 
of the cartoons of Eaphael, and with the mag- 
nificence of Whitehall before his eyes, suffered 
Verrio to contaminate the walls of Ms palaces, 
or degraded Lely to paint the Cimons and 
Iphigenias of his court ; wMlst the manner of 
libeller swept away completely what yet might 
be left of taste under Ms successors.’ We have 
had some good painters of heads : as Nicholas 
Hilliard, Isaac Oliver, and Samuel Cooper, in 
miniature : and William Dobson, Eobert Wal- 
ker, John Eiley, and Jonathan Eichardson in 
the natural size. The state of art continued 
extremely low in tMs country till the appear- 
ance of Sir Joshua Eeynolds (1723-92). Wal- 
pole says that in the commencement of the 
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reign of G-eoige I. tie arts of England were ] 
simk almost to the lowest ebi. The names 
of Hogarth, Reynolds, Romney, West, Qains- 
borongh, and Wilson, in their time, entitled 
this nation to some rank in the art; though 
•we have as yet had no indication of that great 
style the history of which has occupied a con- 
siderable portion of -the preceding pages. The 
names we have mentioned have been succeeded 
by others ; as Sir Thomas Lawrence, a fine 
painter of a female head ; Sir David Wilkie, a 
truly great master in the class of gewte, as 
were also William IMnlready and Charles 
Robert Leslie ; William Etty, an admirable 
colourist, equal to the most renowned of any 
age ; and Joseph Mahord William Turner, 
■tdie prince of landscape painters. There are 
also some now living, who have not only 
prevented the accusation of a retrograde move- 
ment, hut have raised the art generally in the 
country M^ar than it was ever known in a 
preceding period. Yet much remains to be 
done. The genius of the nation seems bo-und 
up in commerce and politics ; indifference to 
the first principles of art seems still to pervade 
those who only are capable of affording pa- 
tronage ; and many a collector, on whose, walls 
hang splendid specimens of the Roman and 
Florentine schools, must, if he will speak the 
truth, admit that his admiration of the well- 
painted tobacco pipes, pe-wter pots, and vulgar 
boors of the Dutch school, is more profound 
than bis feeling for the sublime conceptions of 
Raphael, or Michael Angelo, or any other great 
master of the more ideal or abstract provinces 
of art. 

The reader may consnlt the following works 
for a more special study of the history of 
painting: Vasari's Lives %c. Vite dei fiib 
Eccellmti Httori, Soidtori e Architetii, Le 
Monnier, Florence 1846-57 J Eugleris JLand- 
hook to tM History of Fainting, the Italian 
School, edited by Sir Charles Lock Eastlafce — 
the G-erman, Flemish, and Dutci Schools, by 
Dr. Waagen, 3rd ed. 1860 ; Eastlake's Materials 
for a History of Oil Fainting, 1847 ; Stirling’s 
Annals of the Artists of JS^ain, 1848; Rac- 
aynski’s Arts en Fortugal, Paris 1846 ; ViUot’a 
Hotice des Tableaux du Musie Imp&rial du 
Zouvrsi Ecole Fran 9 aise; Michels, Hisiotre de 
la F&inture Flamande et Hollandaise, Rrussels 
1 845-8 ; Rathgeber’s Annalm der Niederldn- 
disohen Malerei ^o. folio, Gotha 1839-44; 
Catalogue du Musie d’ Anvers, 2nd ed. Anfc^ 
werp 1857 ; Biirger, MusSes de la Hollands, 
Paris 1858-60; Crowe and Oavalcaselle, NbUces 
of the Early Flemish Fainters, 1857, and their 
Hew History of Fainting in Italy from the 
Second to the Sixteenth Century, 1864; Wornum, 
Descriptive and Historical Catalogues of the 
National Odllery Foreign Schools, 43rd ed. 
1866, British School, 15th ed. 1866 ; Walpole’s 
Anecdotes of Fainting in England ^c. 3 vols. 
186*4^^^^ 5 2 '^d Womum’s Epochs of Fainting, 
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PALiEOTHERIUM 
opposite political opinions, agree to absent 
themselves from divisions of the house during 
a stated period, so as to neutralise each other’s 
absence, they are said to pair off; and the 
term is similarly applied to electors, &c., of 
opposite views, who agree mutually to refrain 
fifom voting. 

Paisberglte. [RHODomTisi.] 

llPalace (Lat. palatium). In ArcMtecture, 
a word generally used to denote the residences 
of kings, princes, and bishops. On the Conti- 
nent, however, the term is usM in a much more 
extended signification, as the Palais L^gishatif, 
the Palais du Quai d’Orsay, the Palais de la 
Bourse, in Paris. 

Palace Court. A court of justice erected 
by Charles I., and made a court of record, ■with 
power to try personal actions between party 
and party within a liberty extending to the 
distance of twelve miles roimd Whitehall: 
abolished in 1849. 

Paladin. In the Romances of the Middle 
Ages, a term derived from the Roman palati- 
nus (from palatium, a palace), having its origin 
in the customs of the Byzantine court, by which 
the ofBLcers of the palace (palatini, comites pa- 
latii) were regarded as the highest dignitaries 
of the country ; hence palasin, or paladin, in 
the early French romances, for a lord or chief- 
tain; and the name was thence appropriated by 
the Italian romantic poets to the heroes of their 
legends, the warriors of Charlemagne. 

Palaeocyon (Gr. iraAairfj, andent; Kba>v,a 
dog). A genus of camassial Mammalia, from 
the eocene of France, with afiSnities connecting 
the canine and ursine types of organisation. It 
was of the size of a wolf. 

Paleeograpby (Gr. iraAai5j, anoiemt, and 
ypd<f>a>, I write). The science or art of de- 
riphering andent inscriptions, induding the 
knowledge of the various characters used at 
different periods by the writers and sculptors 
of different nations and languages, their usual 
abbreviations, initials, &c. The science termed 
diplomatics is, in effect, a branch of palaeography. 
[Diplomatics.] Among many other modern 
authorities on this subject, the reader may be 
referred to Mr. Ottley’s remarkable paper in 
the Archceologia, vol. xxvi., on an ancient MS. 
of Aratus ; Hopp, Milder und SchHften der 
Vorzeit, 1819; Faleeo-OrUica, 1817- Themost 
valuable compilation of palaeographical know- 
ledge is to be found in the Trait fde Diploma- 
Uque of the Benedictines of St. Maur, 6 vols. 
4to, 1748. See also the FalceograpMe ZLni~ 
verselle of the Messrs. Champollion, 1840. 

Paleeontology^ (Gr. waAatJy, andent; 5/', 
dPTOs, being; and a discourse). Tho 

branch of zoological science which treats of 
fossil organic remains. 

Paleeosaurus (Gr. iraXaAs, and eravoos, a 
lizard). A genus of extinct lizards, charac- 
teristic of the magnesian conglomerate. 

P^aeotberium (Gr. va^aiSs, and Qitpiov, 
beast). The name of a genus of extinct Pachy- 

OeTTriH. Tf.ntroc 1 T i. 
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twelye incisors, four in each jaw. Cuvier con- 
cludes that the palseotheres, like the tapirs, had 
also a short fleshy proboscis. Their remains 
characterise the gypsum quarries belonging to 
the upper eocene formations near Paris. They 
have also been found in the corresponding strata 
of the Isle of Wight. About twelve species of 
this extinct genus are already known. 

Palaeozoic (Gr. va\ai.6s, and 
The name given by the universal consent of 
modem geologists to the oldest of the three great 
groups of fossiliferous strata, commencing with 
the lower deposits of the new red sandstone, 
and continuing downwards into the rocks that 
have not yet been foimd to contain any fossils. 
The term simply means old life, and refers to 
the significant and unquestioned fact that in 
these rocks we see the remains of the most 
ancient known forms of life that were intro- 
duced on our globe. Involving thus no theory, 
it admits of universal application, and is veiy 
convenient. It has entirely replaced the term 
primary. 

Much difficulty has been felt in drawing the 
line of demarcation between palseozoic and 
mesozoie or secondary rocks. The existence, 
near the border, of large groups of sandstone 
very poor" in fossils, and the absence of any 
very distinct want of conformability, which by 
wide extension may mark an important break 
in the sequence, has rendered it necessary to 
resort to fossils as the means of deciding. 
As these have been more carefully studied, it 
appears clearly that there exist amongst aH 
adjacent rocks overlapping species, and Ihus 
some obscurity and doubt may be felt in 
particular cases. This is both natural and 
right ; but the result is that a somewhat arti- 
ficial line has been drawn, applying widely 
but by no means universally. The existence 
of groups of fishes in which the vertebral co- 
lumn extends into the tail, is thus regarded aa 
characteristic of the older ; while fishes whose 
tail is set on beyond the extremity of the verte- 
bral column, are characteristic of the newer 
period. This is regarded as a useful practical 
guide in distinguishing doubtful cases. There 
are many other peculiarities of structure and 
groups of organic beings, which characterise 
the older series ; but no one speciea ox genus 
of animal is a perfectly safe indication. 

The principal subdivisions of the palaeozoic 
series are referred to under separate headings 
in the pages of this work, and the general 
classification is given in the article on De- 
scEiPTiVE Geology. 

Palaeozoic rocks are very widely distribut^, 
and are generally regarded as more easily 
identified by their fossils in distant coun^es 
than the newer rocks. No doubt there is a 
great resemblance between many of the older 
deposits in the northern part of the northern 
hemisphere. 

The palaeozoic rocks are rich in valuable 
minerals. They include the greater proportion 
of the metalliferous veins and most of me coal 
and iron found in England. The absence of 
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such mineral wealth in more recent formations 
is, however, more apparent than real, and is 
rather connected with metamorphic action than 
mere geological age. The rule hardly applies 
out of Northern Europe. 

Faleestra (Gr. TaKaiarrpct)^ Properly, a 
wrestling place or school (wdA'> 7 , westUng) ; 
and hence the place where public games of 
strength are performed, and, hy metaphor, such 
games themselves (studiwn ^(dcsstrm, Horace). 
In Architecture, the palaestra was a part of the 
gymnasium (Pausan. vi. 21, 2, and 23, 4), espe- 
cially appropriated to the athletes. The art of 
wrestling was termed palmstriM (7roi\aierTpiic^). 

Palagronite. A hydrous Scapolite found 
in amorphous grains and fragments, forming 
the basis of basaltic tufa and conglomerate, 
in Iceland and elsewhere. It is of an amber- 
yellow, yellowish-brown, or blackish coloiir; 
and is named after one of the localities, Pala- 
gonia, in the Val di Noto, Sicily. 

Palanquin. A sort of chair or chaise used 
by the Chinese and in most parts of the East 
as a vehicle of conveyance from one place to 
another. They are furnished with cushions 
and curtains, and are usually borne by eight 
men, who relieve each other at intervals. 

Palutala (Lat. palatum, i^e pedate). The 
letters d, g, soft and hard, j, Ic, I, n, and are 
so called, from the organ chiefly employed in 
their pronunciation. 

Palate (Lat. palatum). In Anatomy, the 
roof of the mouth. That part which is formed 
by the lower portions of the superior maxillary 
and palatine Dones is called the hard •palate ; 
that which is due to the extension of mem- 
branous and muscular substance unsupported 
ly bone is termed the soft palate. In Zoology, 
the modifications of the bony palate, and the 
palatal ridges, and other inequalities of the 
soft parts, are of use in the discrimination of 
the species of Mammalia. 

Pala-te. In Potany, the convex base of the 
lower lip of a personate corolla. 

Palatinate. The name formerly given to 
two states of G-ermany, which were designated, 
by way of distinction, the Upper and Lower 
Palatinate, and though not contiguous, were 
under the control of the same sovereign till 
1620. At that period they underwent great 
changes. Since the wars of the first French 
revolution, which contributed more than any 
event on record to unsettle the ancient land- 
marks, they have been divided among diSerent 
G-erman sovereigns, and their very name has 
disappeared from the maps of G-ermany. The 
word palatinate is of feudal origin, and signi- 
fies in a more restricted sense the province or 
s^niory of a palatine j i, e. of a high dig- 
nitary during the middle ages, who originally 
held office in the court of the sovereign, and 
was designated the (mn>es palaUi, but who af- 
terwards obtained, within his own province or 
district, the same power, rank, and jurisdic- 
tion, which the comes palatii possessed in the 
palace. Hence the old German title pfalmgraf, 
count palatine ; in English palsgrave. 
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]Palatlnei County^ [Count-?.] 
Palato*pliaTyngeTi&. A muscle -which 
arises at the root of the u-?ala and soft palate, 
and is inserted into the upper and back part 
of the thyroid cartilage ; it draws the u-?ula and 
soft palate downwards and backwards, and puLLs 
the thyroid cartilage and pharynx upwards. 

Pale (Lat. palus, a staAe). In Heraldry, 
the first and simplest kind of ordinary. It is 
bounded by two vertical lines, at equal dis- 
tances from the sides of the escutdieon, of 
which it encloses one third. It seldom contains 
more than- three charges. The pallet, when 
borne by itself, is one half of the pale; but 
sometimes as many as three pallets are borne 
together. A coat bisected by a vertical line, 
-with a different field on each side of it, is said 
to be party (or divided) per pale. The pale is 
a very ancient and honourable bearing. 

Pale, Wltliin tlie. An expression -well 
known in Irish history, applied to that portion 
of Ireland to which for some centuries after its 
invasion by the English, under Henry II. in 
1172 , the dominion of the latter was confined. 
The limits of the pale seldom extended beyond 
the modern pro-vince of Leinster, and were fre- 
quently much less considerable. {Statistics 
the British Empire, vol. i. p. 429; Goldwin 
Smith, Irish Sistory and Character.') 

Paleee (Lat. chaff). In Botany, a name 
given to the bracts stationed upon the re- 
ceptacle of Gempositee between the florets, and 
having generally a membranous texture and no 
colour ; also the interior bracts of the flowers 
of grasses. • 

Pales (Lat.). In Mythology, the Italian 
goddess presiding over cattle. Her festivals, 
called BalUia, were celebrated on April 21, the 
day upon which, according to tradition, the 
foundations of Rome were laid hy Romulus — 
the dies nataHs uxbjs Romse — as a great rustic 
holiday. On this day the shepherds purified 
their flocks by making them pass round a great 
fire made of laurel, pine, and olive branches, 
sprinkled with sulphur. An offering of -wine, 
milk, and millet was then placed on the altar 
of the goddess, who was entreated to bless the 
earth and the flocks with fecundity, and to 
avert injury from them both. This festival 
w^ sometimes called parilia, from pario, as 
being concerned with the fertility of fiodcs. 

Palfirey (Fr. palefroi, Ital, palefreno), A 
word seldom used except in novels and ro- 
mances to signify a small or gentle horse, such 
as is fit for a lady’s use. It is also used by 
the old poetical writers for a horse used by 
kings or noblemen, or on state occasions. 
Pallet (&r. TlaKiKoi). In Mythology, twin 
divinities, worshipped in Sicily, and espedally 
in the neighbourhood of Etna ; sons, according 
to some, of Jupiter and Thalia, the daughter 
of Vulcan; according to others, of vS-can 
and .Sltnaj daughter of Ocean. Their heads 
appear on coins of Catania. Their name was 
supposed to be derived from returning {irdXiv 
Ifclo-eat) out of the earth, under which their 
mother had home them. (Virg, .^n. ix. 585.) 

m 


PALIMPSEST 

PaJigroralcite. A -white ashestiform sili- 
cate found in the mining district of Paligoria 
in the Ural. 

PaUlia. [Pales,] 

Palillogp (Gr. wetXiAAoyfa, from Trd\ip, 
again, and \iy(o, I speak). In Rhetoric, the 
repetition of a word, or fragment of a sentence, 
for the sake of greater energy: also, epana- 
lepsis and epizeuxis. Thus, Cicero {pro Ccec. 
IX. 24), ‘ Ferro, inquit, ferro, te rejeci ; ’ ‘ Tho 
living, the living, shall praise Thee’ (Isa. 
xxxviii. 19). A peculiar species of palil- 
logy, also called deuterologia, or anadiplosis, 
is where the last word of a verse, or of a para- 
graph in prose, is repeated at the beginning 
of the next : 

superrenit JEgle — 

.Sjgle Naladum pulcherrima. — ^Virgil, Edog. vi. 20, 
^the innocent sleep — 

Sleep that knits up the rarell’d biow of care,— .Vrtc&e/A. 

Palimpsest (Gr. ira\£/Atfo 7 crTos). The name 
given to parchment, from -which one writing 
has been erased to make room for another. 
The term means literally tvAce-rubbed {mem- 
hrana itermn ahrasa^ charta deletKiis), not, 
merely, as the glossary of Pucange would 
seem to denote, because the parchment had 
undergone erasure, or the writing been oblite- 
rated, but because it had been twice prepared 
for -writing, which was principally effected by 
rubbing it with pumice, first in the course of 
manufacture after the skin had been cured, and 
again by the same process after the original 
-writing had been taken away by washing or in 
any other manner. The practice of making 
palimpsests is mentioned in a letter from Cicero 
to Trebatius ; ‘ Ut ad epistolas tuas redeam, 
csetera belle, dee. ; nam quod in palimpsesto, 
laudo eqnidem parsimoniam ; sed miror quid 
in ilia chartula fnerit, quod delere malueris 
quam haec non scribere ; nisi forte tnas formu- 
las.’ (Oic. ad Fam, 1. vii. c. xviii.) The at- 
tention of the learned was first directed to the 
subject in modern times by Montfaucon, in an 
essay entitled Bissertation sur la Plante appelee 
Papyrus, which appeared in the Mkm. de 
VAjcad. Fran. vol. vi. ; and in which the origin 
of the Palimpsest MSS. is described in the fol- 
lowing words : — 

‘ Oela (le papier bombycin) vint fort K propos 
dps un temps oh il paroit qu’il yavoit grande 
disette de parchemin ; ce qui nous a fait perdre 
plusieurs anoiens auteuxs : voicy comment. 
IDepuis le 1 26 sifede, les Grecs, plongez dans 
I’ignorance, s’avis^rent de racier les ^eritures 
des anciens MSS. en parchemin, et d’en oter, 
autant qu’ils pouvoient, toutes les traces, pour 
y eerire dp livres d’Eghse : ce fut ainsi qu’ati 
grand prejudice de la r^puhlique des lettres, 
les Polybes, les Lions, les Liodores do Sidle, 
et d’autres auteurs que nous n’avons plus, 
foxeut metamorphosez on Triodions, en Pente- 
ccMStames, en Homilies, et en d’autres livres 
d’Eglise. Aprfes une exacte recherche, Jo ptiis 
assurer que des livres Merits sur du parchemin 
depuis le 12e si&cle, j’en ay plus trouv5 dont 
on avoitracl4 I’andenne dcriture, quo d’autres. 
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Mais comme tons les copistes ii’estoient pas ' 
^galement hatiles ^ eflfe,cer ainsi ces premiers 
auteurs, il s'en trouve quelques-uuB (A Ton 
peut lire au moins une partie de ce qu’on avoit 
voulu raturer.’ 

The practice of which Montfaucon speaks 
had a much more aucient date than that wMcih 
he assigned to it; although it was in all proba- 
bility most frequent during the middle ages, 
when, in consequence of the scarcity and ex- 
pense of parchment, the monks were induced 
to eiface the writings of the ancient authors 
to make room for their own. On the means 
adopted by the monks for effacing the original 
writing, and on that still more interesting 
process by which in recent times the original 
writing has been again brought to light, the 
reader is referred to an article in the JSdin- 
burgh Heinew, vol. xlviii., in which all that has 
been done in tlie restoration of ancient MSS. 
is set forth with great clearness. Among the 
most important works so recoTered are the 
treatise of Cicero Dq Bej^ublica, which was 
found in the Vatican library at Eome, in a 
MS. which had been rewritten with a Com- 
mentary of St. Augustine on the Psalms ; and 
the Institutes of Gains, found by Niebuhr at 
Verona. (Sanders, Institutes of Justinian, 19.) 
For the restitution of the former the learned 
world is indebted to Angelo Mai, the principal 
librarian of the Vatican library at Eome, who 
may indeed be regarded as the hero of pa- 
limpsests ; and for the latter to the labours of 
Bekker and Gosehen, who were sent to Eome, 
for the purpose of examining MSS., by the 
Eoyal Academy of Sciences at Berlin. 

Palinaromus (Qr. vaXlvZpo^os, running 
hack again). A verse or line which was the 
same when read backwards or forwards. The 
well-known verse which has been put into the 
mouth of the devil may serve for an example: — 
Signa te, slgua, iemere me tahgis et angis. 

Palingrenesla (Gr. na\tyysv^<ria, from 
vdAiy, and birth). In Philosophy, a 

new or second birth — ^regeneration. The doc- 
trine of the destruction and reproduction of 
worlds and living beings is Oriental ; but the 
word in question appears to be of Stoical 
origin. (Diog. Laert. vii. 72.) The Stoics 
are said to have held that the demiurgus, or 
creator, had absorbed all being in himself, and 
reproduced it out of himself. 

Palingenesis. Production of animals, 
either from a pre-existent living organism, on 
which they were parasites, or from putrescent 
animal matter. 

Palinode (Gr. TraKivqidla.). In Poetry, a 
recantation : properly, a piece in which the poet 
retracts the invectives contained in a former 
satire. {MSm. de I Acad, des Inscr. vol. xii.) 

Palinurus (Gr. TlaXivovpos). The steers- 
man of the vessel of .ZEneas, drowned, according 
to Virgil, off the coast of Italy {Mn. v.), and 
afterwards met with by the Trojan hero in the 
shades. A promontory on the coast received his 
name. 
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Palisades (Fr. palissade, from Lat. palus, 
a stake oriole). In Fortification, strong wooden 
palings. For use in field-works, they are 
generally placed in the ditch, and are often 
made of the rough stems of young trees. For 
Dermanent works, they are generally made of a 
iriangular shape, square pieces of timber being 
cut diagonally to support them, and are usually 
placed on the banquette of the covered way. 
They are pointed at the upper ends. 

Palissander (Fr. pahssandre). A name 
for Eosewood. 

Paliuras (Gr. -TraAiovpos). P. aculeatm, a 
shrubby plant, belonging to this genus ofltham- 
naoe<B, is said to have yielded materials for the 
crown of thorns,’ and hence bap been called 
Christ’s Thom. It has long flexible branches, 
and each leaf has two sharp spines at its base, 
one straigbtj the other hooked. The plant, 
which inhabits the countries bordering on the 
Mediterranean, is commonly used for making 
hedges, and the seeds are considered medicinal, 
and also tinctorial, being used as a dye. 

Pall nxall or Palle IMEalUe. An old 
game, in which an icon ball was struck with a 
mallet through an iron ring. As being formerly 
practised in St. James’s Park, it has given its 
name to the street called Pall Mail. 

^ Palla or Pallium (Lat.). In Eoman An- 
tiquities, the outer garment, of a square or 
rectangular form, appropriated to females of 
respectable rank. A part of it was thrown over 
the left shoulder, and hung down from the 
arm. It is described by Apuleius {Met. xi.). 
The^ toga was worn by men, instead of the 
pall iu m, , during the republic and the earlier 
emperors. There seems to have been a shorter 
palla. (Martial i. 93.) 

Palladium (Gr. IlaAXciSioy). A wooden 
statue of Paxlas, which was said to have 
fallen from the skies, as a sign to Ilus, the 
founder of Troy, to convince mm that he was 
under the guidance of Zeus. On its preser- 
vation depended the safety of Troy; and, ac- 
cordingly, Odysseus and Liom^d^s were com- 
missioned to steal it. According to other 
accounts, the palladium was conveyed from 
Troy to Italy by JEneas, and was afterwards 
preserved in the temple of Vesta at Eome. 
The word palladium passed into European 
languages, in which it signifies that parti- 
cular law or privilege which is regarded as 
the safeguard of the people’s liberties. The 
trial by jury, and the freedom of the press, 
'are each called the ^palladium of the British 
constitution. 

PALiiAnnjM. A metal discovered in 1803 by 
Wollaston, associated with the oiQoi 'platimm. 
It resembles platinum in colour and lustre, and 
it is ductile and malleable, but very hard. Its 
specie gravity is 11*8. Its fusibility is inter- 
mediate between gold and platinum : it is oxi- 
dised and dissolved by nitric acid : its oxide 
forms red salts. Its symbol is Pd, its equi- 
valent 64:. Medals have been struck of palla- 
dium ; .and it is sometimes used in tbe delicately 
graduated scales of astronomical instruments, 
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being nearly as -wliite as silver, and not liable ; 
to tarnish. Combined with silver, it forms I 
an ahoy used by dentists. ' 

Pallas (Gr.). In Greek Mythology, a name 
of Ath6n4. Plato derived the word from 
Gr. vtfAAetv, to brandish a s^mr, bnt more 
probably it is the same as a maiden, 

[Miitbeva..] 

Paii-as. One of the four smah planets 
which revolve between the orbits of Mars and 
Jupiter, discovered by I)r. Olbers of Bremen, 
on ISJarch 28th, 1802. Its symbol was formerly 
a lance t. but is now 0. On account of the 
minuteness of this planet, and the nebulous 
appearance by which it is surrounded, it is 
extremely difficult to arrive at any certain 
contusion respecting its real magnitude. Sir 
W. Herschel estimated its diameter at eighty 
miles, and Schroeter at 2,099 miles, or nearly 
the size of Mercury: but astronomers prefer 
the former measure. 

Pallets. In Clock and Watch work, 
the pieces connected with the pendulum or 
balance which receive the immediate impulse 
of the swing-wheal or halance-wheel. They 
are of various forms and constructions, ac- 
cording to the kind of escapement employed. 

Palliobrancliiates (Lat. pallium, a mantle. 
and branchia, gills). The name of an order of 
Acephalous Molluscs, including those in which 
the gills axe situated on the internal surface of 
the lohes of the mantle. 

Palllam (Lat, a cloak). A vestment which 
by ancient usage is sent from Pome to all 
archbishops of the Eoman Catholic church, and 
to the four Latin patriarchs of the East, on 
their accession. The histoiy of this usage, 
and the gradual submission of the Western 
patriarchs to it, thereby acknowledging in the 
end the complete authority of the see of Pome, 
is carefully traced by M. Pheinwald, in the 
Mtcgclo^cedia of Erseh and Gruber, art ‘Pal- 
lium.’ It is now a white woollen band, made 
round and worn over the shoulders, crossed in 
front, with one end hanging down over the 
breast,* the other, behind it, is ornamented 
with purple crosses, and fastened by three 
golden needles or pins. It was the cus- 
tom, at the period of the greatest power of 
the Poman see (introduced by Gregory YII. 
himself), for the archbishops to come to Pome 
for the purpose of receiving it; it is now 
delivered as a mandatory, or merely by a 
delegate from Pome. Some simple bishops^ 
receive the pallium as a mark of honour. The* 
cloth of which the paPium is made is woven 
from the wool of ten white lambs, blessed 
at Pome on the festival of St. A^es, and 
deposited on the tomb of St. Peter during the 
eve of his festival. (Hook, Church Dictionary.) 

Palm (Lat. palma, the hand). An ancient 
measure of length taken from the extent of the 
hand. There were two different palms ; one 
corresponding to the length of the hand, and 
the other to the breadth. The Poman palm was 
about eight and a half English inches. The 
English palm is understood to be three inches. 
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Palm. ^ In Sea language, a peculiar thimble 
used in sailmaking. The word also denotes tho 
flattened end of each arm of an anchor, ter- 
minating in a point to enter the ground, while 
the breadth of the palm gives a good hold. 

Palm Oil. An article imported from the 
west coast of Africa. It is solid, and of a 
reddish-yeUow colour, and has a faint odo\ir of 
violets. It is largely used in the manufacture 
of soap and candles, and is sometimes burnt in 
lamps, and made into ointments. Mixed with 
tellow and a little caustic soda, it forms one 
of the varieties of railway grease. It is chielly 
the produce of the Mceis guine&nm. 

Palm, Order of tlie Fruitful. A society 
formed in 1617 in Germany, and connected by 
a species of chivalrous institution, for tho pre- 
servation and culture of the German language. 
Lewis, prince of Anhalt, was the first head of 
the order. This body is said to have done mu ch 
for the German language, but to Imvo ended by 
attempting too mu^ in the way of refinement 
and innovation. It was dissolved in 1680. 
(Ersch and Gruber’s ’Bncyclo^adia^ 

Palm Sunday (Bommica Pahnarum, 
Pascha Ploridum). The Sunday before Easter, 
or the day of celebration of the triumphal entry 
of Christ into Jerusalem. The custom of carry- 
ing palm branches on particular days of fes- 
tivity was an older Jewish observance. Tho 
feast of Palm Sunday appears to have been 
observed all along in the Eastern Church, but 
is said to have been revived in the West by 
Gregory the Great. The earliest known Latin 
hormy for the day is by the Venerable Bede. 

Palma (Lat. palma). These plants, called 
by linnseus, from their noble and stately ap- 
pearance, the princes of the vegetable king- 
dom, constitute the natural order Dcdmacete, or 
PahncB, a groxip of arborescent Endogens, chiefly 
inhabiting the tropics, distinguished by their 
fleshy, colourless, six-parted flowers, enclosed 
within spathes ; their minute embryo, lying in 
the midst of albumen, and remote from the 
hilum ; and rigid plaited or pinnated inarticu- 
lated leaves, sometimes called fronds. Wine, 
oil, flax, flour, sugar, and salt, says Humboldt, 
are the produce of this tribe ; to which Von 
Martins _ adds thread, utensils, weapons, food, 
and habitations. The most common species is 
the Cocoa-nut Palm. Their wounded stems, or 
spathes, yield in abundance a saccharine fluid, 
known in India by the name of toddy. Tho 
succulent rind of the Bate is a most nutritious 
aa well as agreeable fruit. Sago is yielded by 
the interior of the trunks of many species ; and 

fruit of the Areca Catechu, the well-known 
ig, or Betel-nut, is remarkable for its 
narcotic or intoxicating power. The common 
Hanes or Rattans of the shops are the flexible 
stems of Species of the genus Oalamm. 

The Pahns form rather an extensive family, 
and the species are applied to a vast number 
of economic uses. They are usually simple- 
stemmed, but in at least one genus tHs charac- 
teristic is departed from, the species Hyyh(ene 
frequently producing a large head of branches. 
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Falma Cluistl (Lat.)> One of the names 
of the Castor-oil plant, Eicintis oommunis. 

Palmares (Lat. from palma, the h.an$). 
Muscles belonging to the hand. The ^aZmaris 
br&vis is situated between the wrist and httle 
finger, and assists in contracting the palm of ■ 
the hand ; the pcZmaris longus is on the fore- 
arm, and bends the hand. 

Palmate (Lat. pabmatus). In Botany, a 
term applied to leaves and other bodies with 
five or seven lobes, meeting in a common point, 
and resembling a hand when spread out. 

Palmer. In Mediaeval History, a name 
popularly given to crusaders returned from the 
holy war, or pilgrims from Palestine, from the 
palm-branch which they were wont^ to carry 
as a staff in commemoration of their jotirney. 

Palmer Worms. By this name are 
known the hairy caterpillars of certain noc- 
turnal moths, used as bait in trout-fishing. 

Palmic ilcld. The acid obtained by the 
action of hyponitric acid upon castor oil. 

Palmipeds (Lat. palmipedes, from palma, 
a palm^ and pes, a foot). The name given by 
Cuvier and Temminck to an order of birds 
correspondLig to the Anseres of Linneeus, and 
the NatatoreS) or swimming birds, of Hliger. 

Palmistry (Lat. palma, the hand). A 
species of divination, which professed toforeteE 
future events from the inspection of the lines 
and marks on the hands ana fingers. [Cnmo- 

MANOY.] 

Palmitic Acid, Btballc, Cetyllc, or 
Olidlo Acid. A colourless, crystalline, in- 
odorous body, existing frequently in the free 
state in palnj. oil, and in the combined form in 
spermaceti. 

Palmsrra Wood. The wood of the Boras- 
SU8 flabelUformi% and of Cocos nucifcra. 

Palo de Vaca. The South American 
name of the Cow-tb®b, Brosimum Galacto- 
dendron. [Bbosumcum:.] 

Palp (Lat. palpare, to touch softly). A 
Jointed sensiferous organ, attached in pairs to 
the labmm and masBiUa of insects, and termed 
respectively laUal and maxillary palpi, or 
feelers. 

Palpators (Lat. palpator, one who caresses). 
The name of a family of Clavicorn beetles, in- 
cluding those which have very long maxillary 
feelers, or palps. 

Palpel>rse (Lat.). The eyelids; the upper 
and under uniting at each end to form the 
cantM. 

Palpitation (Lat. palpitatio, a, throbbing). 
This term is especially applied to irregularitaes 
of the heart’s action, which are frequently the 
result of indigestion, of nervous excitement, or 
mental agitation. 

Palsy. [PAUAnTsis.] 

Paludamentum. The peculiar military 
dress of a Eoman general (imperator), in the 
times of the republic, afterwards adopted by 
the emperors. It was worn only in the cam- 
paign, and exchanged for the toga in Home. 
Vitellius, according to Tacitus, was advised not 
to enter the city in it, as it would be making it 
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look like a city taken by storm. {Hist. ii. 89 ;■ 
Mkn. de VAcad. des Inscr. vol. xxi.) 

Paludina (Lat. palus, a marsh). A genus 
of fresh-water or marsh snails ; so called from 
their location in marshes, ditches, and slow 
streams. Many species are common in Great 
Britain ; a beautiful example, called the agate 
marsh-shell {Bcdudina ojohatina^ Lam.), may bo 
found in the smaller tributaries of the Thames. 

Pampas. Treeless plains extending for 
2,000 miles from the tropic of Capricorn to tho 
southern limit of the .^erican continent on 
the east side of the Andes. The breadth varies 
from 240 to 600 miles. The total area is esti- 
mated at 750,000 square miles. 

Within this wide range of country there are 
necessarily great differences of climate. Por 
the most part the plains form steplike terraces, 
ranging north and south and rising to the west. 
Generally sterile, their steps are sometimes 
richly covered with verdure. They are here 
and there intersected by streams, but the 
waters flowing over them do not fertilise the 
soil. Huge boulders occasionally interrupt the 
^eary flat, hlack lava platforms sometimes 
intervene, and white incrustations of salt are 
not wanting. Swamps occur in tho southern 
part of the tract, which are occasionally flooded 
by the rivers and entirely inundated. In other 
districts these remarkable platforms are ex- 
ceedingly fertile, and they are estimated to feed 
at least a million of horned cattle and three 
millions of horses, all of which are derived from 
animals introduced by the Spaniards. Tho 
higher plains to the west are less fitted for 
natural pastures, but admit of very successful 
cultivation. A large salt desert forms the 
northern termination of the Pampas. 

Pampas Grass. The garden name for a 
fine grass of Buenos Ayres, Cynarmm argen- 
Uum^ much cultivated on account of its orna- 
mental character. 

Pampean Formation. A vast extent of 
fossiliferous deposits in South America belong- 
ing to the newer Tertiary period. This group 
of rocks ranges for a distance of 1,400 miles 
from north to south, with a breadth of nearly 
400 miles, and everywhere contains remains 
of shells of the same spedes as those found in 
the adjacent seas. The elevation above the sea 
varies from 100 to 400 feet.-. The rocks con- 
sist for the most part of calcareous mud with 
many concretions, and abound with the bones 
of some gigantic extinct quadrupeds. The de- 
posit appears to have been formed gradually 
on an ascending coast line. 

Pampelmouse. The fruit of Citrus decur 
mana. 

Pamperos. Violent south-west winds 
which sweep over the Pampas of Bradl. 

Pampblet (from Span, papelete, by the 
insertion of the nasal : Wedgwood). In Print- 
ing, a short treatise or essay, generally speak- 
ing^ on some subject of temporary interest, 
which exdtes public attention at the time of 
its appearance. We commonly understand by 
the word pamphlet a production of the above 
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character when it comes from the publishers ■ 
merely stitched together in sheets, and not 
hound. Books in octavo, of five sheets, or 
under, are technically termed paynpUets. The 
word is used by Chaucer. Pamphlets became 
of common use in political and religious con- 
troversy about the middle of the sixteenth cen- 
tury ; in England under the reign of Elizabeth; 
in France, during the wars of religion. 

Paxnpre (Er.; Lat. pampinus, a tendril 
or vine leaf). In Sculpture, ornaments con- 
sisting of vine leaves and grapes. 

Pan (Grr.). The chief rural divinity of the 
Greeks, who presided over fiocks and herds. 
He was said by some to be the son of ECebmes, 
born in Arcadia. At Athens his worship, we 
are told, was not introduced till the time of tiie 
battle of Marathon. (Herod, ii. 145.) He was 
represented with the head and breast of an 
elderly man, while his lower parts were like 
the hind quarters of a goat, whose horns he 
likewise bore on his forehead. His emblems 
were the shepherd’s crook and the pipe of 
seven reeds, 

Panabase* A mineralogical name for 
Tetrahedrite or Grey Copper-ore. 

Panacea (Gr. vavdKeia). Literally, a re- 
medy which professes the power of curing all 
sorts of diseases. The idea was personified in 
Panacea, a daughter of .ffisculapius, to whom, 
in conjunction with her better known sister, 
Hygieia, the power of healing all diseases was 
ascribed. 

Panada (Ital. pane, bread). Bread or bis- 
cuit steeped or boiled in water so as to acquire 
a soft consistence. ‘Place thin slices of the 
crumb of bread in a saucepan, and add rather 
more water than will cover them ; then strain 
oif the s\iperfluous water and heat up the bread 
till of the consistence of gruel; sweeten it, 
and add, when proper, a little sherry. ’ (Pereira 
On Food and Diet.) 

Panatbeneea (Gr. TlavaBiivaia), The great 
national festival of the inhabitants of Attica, 
celebrated in honour of Athena. [Minbeva.] 
There were two solemnities of this name, the 
groat and the little. The former were celebrated 
once in every five years ; the latter in every 
third year, or, as some think, every year. The 
exhibitions at these festivals were torch races, 
gymnastic, musieal, and poetical contests, with 
sacrifices and feasts ; and, at the great Pan- 
athensea, the sacred stole (tt^itXos), decorated by 
the hands of chosen virgins with embroidery re- 
presenting the deeds of heroes and patriots, was 
hung like a sail on a machine in the form of a 
ship, and thus conveyed up to the Acropolis in a 
procession, and placed on the statue of Athena. 

Panax (Gr. ; another form of Travaxes, all- 
hmling). A name applied to some plants of the 
Araliaceous order, which are held in high es- 
timation in consequence of their real or sup- 
posed virtues. The root of P. SeUnsmg, called 
(^nseng, is highly valued by the Chinese phy- 
sicians, from its reputed power of warding off 
fatigue^ and invigorating the feeble frame ; in 
China it has sometimes been sold for its weight 
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.n gold, but in Europe it has failed to produce 
any remarkable effects. The roots of the 
North American P. quinguefoUum are also 
highly valued. 

Pancartes or Pancliartee. In Diploma- 
tics, royal charters in which the enjoyment of 
all possessions enumerated in the instrument is 
confirmed to a subject. The word, however, 
is used in other and looser significations. 

Pancratium (Gr. va.yKpdriov, literally a 
compute contest). A kind of athletic contest 
practised by the Greeks, which combined 
wrestling and boxing together. 

Pancratium. In Botany a genus of Ama- 
ryUidacem, of which the European P. niaritimwn, 
though not now regarded as officinal, has pro- 
perties resembling those of the squill. There 
are many tropical species which are extremely 
ornamental. They characterise a section of 
the order distinguished by the presence of a 
cup or coronet within the perianth, the stamens 
being home on the cup. 

Pancreas (Gr. Trj£7Kpeas). A glandular 
viscus of the abdomen, situated under and be- 
hind the stomach; its duct enters the dnodenum, 
into which it conveys the pancreatic fluid. It 
is commonly called the sweetbread in animals. 

Pancreatic Pluid. This is a colourless 
viscid liquid, secreted by the pancreas. It is 
alkaline, and rendered frothy by agitation. It 
yields from 8 to 9 per cent, of a solid residue, 
of an albuminoid nature, and when heated sets 
into a solid like ovalbumen. It is precipitated 
from its aqueous solution by alcohol ; hut an 
excess of water rodissolves the precipitate. 
When the solid residue is incinerate, the ash 
yields chloride of sodium, with phosphate and 
carbonate of soda. The nature of the organic 
principle is hot well understood. It appears 
in some respects to resemble ptyalin ; hut its 
characteristic property is to assimilate oily 
matters. It forms an emulsion with oils and 
fats, when the mixture is heated to about 100® ; 
this appears to be a process of saponificiition, 
glycerine is produced, and the fatty acids are 
set free. The pancreatic juice is the only 
animal secretion which resolves fatty matters 
into glycerine and fat-acids, and it does this 
independent of its alkalinity. [Nutbitxon.] 

Pandeemonium (Gr. vav, and a 

demon). The general appellation bestowed by 
Milton on 

the high capital 

Of Satan and his peers.— Lost^ i. 81 . 

Pandanaceee (Pandanus, one of the 

■nera). A natural order of arborescent 
_idogens inhabiting the Indian Archipelago, 
and most of the tropical islands of the Old 
World. They have the aspect of gigantic pine- 
apples, bearing the flowers of a Spargmium^ 
and are remarkable among arborescent Mono- 
cotyledons for their constant tendency to branch, 
which is always effected in a dichotomous 
manner ; and also for their leaves being ar- 
ranged so distinctly in a spiral manner that 
they have acquired the common name of Bfyrem 
Dines. The principal genus isP««toiM, of which 
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many species are known. P. Candelahrmi is 
the Chandelier-tree of G-niana. P. utilis, the 
Vacona of the Mauritius, is extensively grown 
for the sake of its leaves, which are made into 
hags or sacks for sugar. P. odoratissimm has 
very fragrant flowers. The seeds of some of' 
the species of this genus are edihle. 

Pandects (Gr. vavBeKrai, lit. cdl-recdving'). 
The great compilation of the Roman law pub- 
lished by the emperor Justinian. [Digest.] 

Pandiculation (Lat. pandiculor, I gape). 
The gaping, yawning, and stretching that ^a- 
racterises some diseases. It sometimes occurs 
in the cold fit of an ague. 

Pandit, "^he title of learned Brahmins in 
Hindustan. The term is used ironically in 
England to designate anyone who makes a 
vast show of learning without possessing it in 
reality. 

Pandora (Gr. from vav, and SSpov, a gift). 
In Grecian Mytholo^, the name given to the 
first woman, according to Hesiod. She was 
formed of (day by Vulcan, at the request of 
Jupiter, and was created for the purpose of 
punishing PnoMETHEtrs. All the gods vied in 
making her presents ; and thus arrayed, she was 
brought to Epimetheus, who had been warned by 
his brother !]^ometheus to receive no gifts from 
the gods ; but charmed by her beauty, he received 
Pandora, who on his threshold lifted the cover 
of the cask in which all evil things were shut up. 
In her terror, she replaced the covering, and 
Hope alone remained a prisoner beneath it. 

Pandore (Gr. Tca.v^ovpa, Er. mandore). A 
musical instrument of three strings. 

Pandours. A kind of light infantry, 
formerly organised as separate corps in the 
Austrian service : raised from the Servian and 
Raseian inhabitants of the Turkish frontier, 
and originally under leaders of their own, styled 
harumbachae. Since 1756, they have been in- 
cluded in the regular army. 

Pandurlform. hit&mlXy, fiddle-sJiaped; a 
term applied by botanists to the leaves of some 
plants which in outline somewhat resemble the 
form of a PAimoTaii or violin. 

PaneiTyric (Gr. \6‘yo5 iravriyvpiKSs^ a speech 
addressed to a general assembly, iraar^yvpis). 
In Oratory, a eulogy or harangue, written 
or spoken, in praise of an individual or body 
of men. Among the ancients, orations were 
recited in praise of the departed on various 
occasions, before solemn assemblies; hence 
tho name. Among the later Romans, the baser 
practice prevailed of reciting panegyrical ora- 
tions on ^stinguished living persons in their 
presence. Among the moderns, panegyrical 
oratory has been chiefly confined to funeral 
discourses from the pulpit. In Erance, how- 
ever, the 41oges or orations, pronounced in some 
literary and scientific societies on the decease 
of a member, bear something of the character 
of classical panegyrics. 

Panel (said by Sir H, Spelman to mean 
pagina, or schedula, as a fand of parchment, 
<&e.). In Law, a roll containing the names of 
jurors whom the sheriff returns to pass on a 
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trial. In Scottish Law, the accused person in 
a criminal action from the time of his appear- 
ance is styled ^Qpannel. Eor various opinions 
on the origin of the word see Wedgwood, Dic- 
tionary of Dnglish Etymology, s.v. * pane ’ and 
‘ pannel.’ 

Pangiacese (Pangimn, one of the genera). 
A small order of Dicotyledonous plants be- 
longing to the Papayal alliance, in which they 
are distinguished by their polypetalous flowers, 
with a scale at the base of each petal. Dangivm 
edvXe is a Javanese tree with hard solid wood. 
The bark and leaves contain a poisonous prin- 
ciple ; but the kernels of the seeds, macerated 
in cold water to remove the noxious narcotic 
qualities, are occasionally used as a condiment. 

Panic. A word usually applied to a sud- 
den and groundless alarm, the myth being 
that Pan, during the Indian expedition of 
Bacchus, was surrounded by enemies, and that 
the shouting of his men, favoured by the echoes 
of a rocky valley, so frightened them that they 
instantly took to flight. 

Panic, Commercial. In the ordinary 
course of trade, the amount of money and the 
discount accommodation afforded by the seve- 
ral banks are proportioned to the amount of. 
assistance generally required by traders. A 
rate of profit due to the skill, labour, and risk 
of the borrower, can be effected in commercial 
transactions in addition to the rate of profit 
procurable from the ordinary employment of 
capital at interest. Hence, as long as there 
exists a diflference between the profit derived in 
trade. and the interest paid fbr capital, bor- 
rowers -will always draw upon the funds of 
lenders, and the two will share the proceeds of 
the investment. Nothing, however, but caution 
on the part of lenders will prevent borrowers 
from occasionally interpreting a future profit as 
greater and surer than events prove it to be, 
and from incurring a loss which may not only 
sacrifice whatever csapital they possess them- 
selves, but also that which they have borrowed; 
and there are events occurring from time to time 
in the course of trade, which no prudence could 
foresee and no caution avoid. If with these 
we take into account the occasions on which 
fraudulent or injudicious .speculation is rife and 
a temper of risking capital in what appear to be 
promising ventures becomes contagious, we see 
at once the elements out of which a commercial 
panic can be developed. 

It is not possible to draw a sharp line of 
distinction between overtrading or speculation, 
and legitimate commercial risk. In all trade 
some elements of peril are always present. 
The most prudent person may find that he has 
produced overmuch, that he was deceived in the 
market for which he has supplied shipments, 
that the demand he anticipated has failed to 
exist either in part or wholly, that a glut has 
occurred by simultaneous shipments, or that he 
has unconsciously over-traded by some other 
obvious and natural error. But, on the other 
hand, traders may be reckless and unscrupnlous, 
or be filled with hopes that a monopoly of some 
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article maybe secured out of wHch large profits 
are to be derived. 

All purchases, •whether real or speculative, 
act on prices. A buyer, whether he pays ulti- 
mately or not, enhances the market value of 
a cpmmodity by the fact of his demand. In 
the ordinary course of things, the mutual^ com- 

S etition of buyers and sellers is benefidal to 
le public, because it steadies price and equal- 
ises supply. Speculation, ho’wever, is always 
relative to a scanty supply, or to a supply the 
quantity of which is not likely to be or cannot 
be increased at pleasure. Suppose the article 
to be one of high necessity or great convenience, 
and the competition of buyers forces the price 
up to a very ^eat increase above its ordinary 
rate. A reaction then upon the market, due to 
an unexpected supply from another quarter, or 
to a disinclination on the part of the puhHe to 
endure the enhanced cost, may occur, and the 
price will drop, and with a falling price very 
frequently involve the bankruptcy of the specu- 
lator. If the transactions on winch the pecu- 
lation is based are large, and the competition 
active, the indebtedness of one or more houses 
may induce the ruin of others, and a collapse 
is inevitable, and with it a large destruction of 
•that form of capital which is foimded on credit. 

It has been ^eady stated [CunaBNCY], that 
bankers are the agents by whom borrowers 
and lenders are brought together. The banker 
discounts the bill of his customer, partly out 
of his own capital, partly out of the deposits 
of other c^^stomera. If he gives no interest 
on deposits, as is the practice of the !^ank of 
England and most private hanks, the banker 
appropriates all tbe profit which is procured 
by advances on discount ; if be gives interest, 
as is the case -with most Joint-stock banks, 
the profit derived is contained in the difference 
between tbe rate of interest on deposits and 
the market rate of discount, a sum which, though 
representing a small percentage, is in effect a 
large actual profit on numerous and extensive 
transactions. The depositors in banks, if com- 
mercial men, are also its customers for discoxmt ; 
a sum varying in extent with the funds and 
credit of the customer being ordinarily allowed 
on commercial bills. When, however, applica- 
tions for discount are very pressing, as when 
large pm’chases are made, or trade is exces- 
sively active, or a large amount of deposits are 
•withdra-wn for investment, either in home or 
foreign undertakings, or when the state of 
the exchanges indicates a drain of bullion, or 
similar causes arise, the banker contracts his 
accommodation, and the discounter, either 
mediately by means of bill brokers, or imme- 
diately by personal application, draws on the 
resources of the Bank of England. In order 
to meet this increased demand on the funds 
available for trading purposes and at the dis- 
posal of the Bank, the Bank raises its rate 
of discount, and thus attempts to check fhe 
applications. If, however, their necessities are 
urgent, or the anticipated rate of profit is still 
tempting, this enhanced rate (followed, of 
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course, by the other hanks, who take the ini- 
tiative of the Bank of England as their rule), 
is endured by the commercial world, and the 
applications remain as large, and are met again 
by a rise in the rate, these alternate demands 
and checks continuing till the demand is greatly 
diminished, and the resources of the Bank are 
restored. But the rate may he raised to sueli 
a height, and the demand may he so urgent, 
that a collapse of credit takes place, and large 
bankruptcies ensue ; in other words, a commer- 
cial panic occurs. And as, of course, not only 
the speculators, hut persons engaged in legiti- 
mate and prudent trade, must pay equally 
the advanced rate of discount, it 'often happens 
that traders of xmdoubted solvency, and whose 
capital is more than fully equal to the complete 
liquidation of all claims upon them, are forced 
to suspend payment, and suffer all the incon- 
veniences of a failure. 

The difficult question, whether the effects of 
a commercial panic are not exaggerated by the 
restrictions of the Bank Act of 1844, is one 
which is stiU debated with great warmth. The 
object of tbe Bank Act was, tmquestionably, to 
diminish the risk of a crisis by checking the 
power of advance in limine. ^ It was supposed 
that the tendency to speculation was increased 
by the power which a bank possessed, before 
the Act, of issuing its notes according to its 
own discretion, a discretion unlimited by any 
consideration beyond that of due regard to its 
o-wn solvency, i. e. to the convertibility of its 
paper. The object may have been in part 
fulfilled; that is to say, the circumstances 
tending to^wards a commercial crisis may have 
been, before the Act, protracted, and the recoil 
from an undue i^ation may have been more 
severe. But panics have not been prevented, 
nor have enormous commercial losses, due to 
the certain destruction of credit, been ob^viated 
by the operation of the Act, wliile the means 
for meeting the temporary difficulties incurred 
by houses of undoubted solvency have been 
largely curtailed, if not entirely taken away. 
Mr. Mill thinks that the disadvantages of the 
Act greatly preponderate over its advantages, 
•thongh he makes the statement ■with caution, 
and -with the reserve due to the magnitude, 
intricacy, and importance of the subject. 

In the modern history of banking, four 
noteworthy cases of commercial panic or crisis 
have occurred. In 1826, the panic is ascribed 
to enormous mining speculations and the nego- 
tiation of loans to the nascent trans-Atlantic 
republics. In 1839, American speculations of 
large amotint were, it is said, the cause. The 
cotton failure in America and the generally 
deficient harvests of 1846 and 1847, are cited as 
the causes of the panic of these years ; while 
the extensive failures of Scotch and American 
houses are supposed to account for the crisis 
of 1867. On the last two occasions the pro- 
visions of the Bank Act were suspended, and 
the restoration of commercial confidence was 
the immediate result. 

All experience has confirmed the alarm felt 
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at the commereial eonseqneBces of undertakings 
■whose magnitude is such as to require for their 
completion either a supply of capital in excess 
of that which is annually accumulated out of 
savings, or a diversion of existing capital from 
ordinary to novel occupations. Such was the 
case in the railway mania, when parliament 
sanctioned, with singularinconsiderateness, such 
a number of operations as would have exhausted 
ten times the amount of annual savings, and 
in the year 1864:, when similar, though not 
equal speculation, took the direction of limited 
joint-stock companies. Mr. Mill has enume- 
rated four causes as tending to a commerdal 
crisis : 1. Extraordinary war expenditure. 2. 
Large exportations of capital for foreign in- 
vestment. 3. Eailure in the crop of some 
countiT' which supplies a necessary raw material. 
4. Failure on a large scale of a harvest at 
home, and therefore the necessity of importa- 
tion. To these may be added, 5, The extra- 
ordinary developement of commercial under- 
takings at home, tending to make a drain on 
capital, or to divert it from its customary 
employment. 

Panicle. In Botany, a form of infLorescence 
in which the primaiy axis developes secondary 
axes, which themselves produce tertiary. In 
other words, a raceme bearing branches of 
flowers in place of simple ones. 

Panieum (Lat,). A very extensive genns 
of Grasses, some of which, as P. mUiac&um, 
inlosum^ and frumentcLoeum^ are extensively 
grown in warm countries for their grain, which 
constitutes some of the varieties of Millet. In 
tropical and sub-tropical regions they form the 
chief of the fodder grasses. 

Panuel (Fr. panneau). In Architecture, 
an area sunk from the general surface of the 
surrounding work. In Joinery, it is a tympa- 
num, or thin piece of wood, foamed, or received 
into a groove by two upright pieces, and two 
transverse rails or cross pieces, at the top or 
the bottom. [Panel.] 

Panoply (Gr, jrawirA/a). Literally, all the 
amour that can be worn for defence j complete 
armour. 

Panopticon (Gr. irSy, and Xirrofiai, I see). 
A term coined by Jeremy Bentham to denote the 
plan of the prison which he designed and recom- 
mended for adoption in his Tmyry of Tunish- 
menis . This building was distinguished by three 
leading properties, for an account of which the 
reader is referred to vol. xxii. of the Edinburgh 
Eeoiew, pp. 19, 20 ; hut its ^eatest peculiarity 
consisted in its form, and in the disposition 
of its cells, which were so constructed ■Qiat the 
inspector could see each prisoner at all times 
without himself being seen; and hence the 
origin of the tenn. 

Panorama (Gr. ‘trw, all, and Spaya, a view), 
A picture in which all the objects of nature that 
are visible foom a single point are represented 
on the interior surface of a round or cylindrical 
wall, the point of view being in the axis of the 
cylinder. The rules according to which the 
diflerent objects are represented in perspective 
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are easily deduced from the consideration that 
the lines on the panorama are the intersections 
of the cylindrical surface of the picture with 
one or more conical surfaces having their 
summits at the point of view, and of wMeh the 
bases are the lines of nature which the artist 
proposes to represent. In executing this kind 
of perspective the artist divides the horizon into 
a considerable number of parts, twenty, for 
example, and draws, in the ordinary way, on a 
pl^e surface, a perspective view of all the 
objects comprised in each of these portions of 
the horizon. He then paints on a canvas re- 
presenting the developement of the cylindrical 
surface, the twenty drawings, in as many ver- 
tical and parallel stripes ,* and the picture is 
completed by stretching the canvas on the 
cylindrical wall of the rotunda which is to 
contain the panorama. When a painting of 
this kind is well executed, its truth is such 
as to produce a complete illusion. No other 
method of representing objects is so well cal- 
culated to give an exact idea of the general 
aspect and appearance of a coxmtry as seen 
all round foom a given point. 

The first panorama exhibited in London was 
painted by Eohert Barker in 1789 ; it repre- 
sented a view of Edinburgh. A panorama of 
London was the first that was introduced into 
Germany, in 1800. Since that time they have 
become common in all the principal cities of 
Europe. Barker was the inventor of panora- 
mas. He built and opened the circular exhi- 
bition rooms in Leicester Square in 1793. 
After his death in 1806 the exhibition was 
carried on by his son, Henry Aston Barker, and 
Eohert Burford. The latter produced a grand 
series of panoramas, and died, in his seventieth 
year, on January 30, 1861. 

Panstereorama (Gr. vav ; orrepeSs, solid). 
A model of a town or country, in relief, exe- 
cuted in cork, wood, pasteboard, or other 
substances. 

Pansy (Fr. pens6e, a HwugJit). One of 
the names applied to the garden varieties of 
Viola tricolor and some alBed species, which 
are usually cultivated under the name of Hearts 
ease. [Viola.] 

Pantagrapb (Gr. iray, and ypd^a, I write). 
Frequently hut improperly written Pentagra^ph. 
An instrument for copying, reducing, or en- 
laiging plans. It consists of a jointed rhombus, 
A B 0 D, made of wood or brass, and having 
the two sides BA and BO ^ 

extended' to double their , A 

length. The side A I) and / \ 

branch A E are graduated / \ 

foom A, in such a manner ^ \ 

tliat if 0 and T be eorre- /\ /V 
spending divisions, A 0 is / \ 

to B 0 in the same ratio as / \ 

ATtoBEorBF. Small t,'/ 

sliding boxes for holding ^ 

a pencil or tracing point are brought to the 
corresponding graduations, and fixed in their 
positions by screws, and a third is fixed at the 
point F. Now, since in every position of the in- 
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strument the two sides AD and B F are parallel, Pantheon (Q-r. TrdpSeoy). Literally, a tem- 

and the points 0 and T are so taken that plo dedicated to all the gods. There were 
0 A : A T::0 B : B F, the three points O, T, two magnificent structures so named, one at 
and F must necessarily range in a straight Athens, the other at Borne. The latter still 
line ; consequently, i£ any one of these three exists, though comparative^ in ruins. The 
points he taken as the centre of motion, and foundation of this building is generally as- 
another of them bo carried along the boun- cribed to Agrippa, the son-in-law of Augustus, 
daries of any figure, the third will trace out It now forms a Christian church, dedicated to 
a similar figure, reduced or enlarged according the Virgin Mary and All Saints, and generally 
as it is nearer to or farther from the centre (ailed the Rotunda, The form is circular, and 


of motion than the point which is carried along 
the figure to be copied. The pantagraph was 
invented by the Jesuit Christopher Scheiner, 
in 1603, and is described by him in a tract 
entitled J^mtogra^Mce dve Ars Delineandi, ^<3., 
published at Rome in 1623. A more perfect 
instrument for accomplishing the same objects 
has been invented by Professor "Wallace of 
Edinburgh. [EinoonAra.] Both instruments 
may be so modified as to produce a reversed 
representation of the figure to be copied; an 
application which is extremely useful for the 
purposes of copperplate engraving and litho- 
graphy. 

Pantaloon (Ital. pantaleone). One of tin 
chief characters in all pantomimic representa- 
tions. The pantaloon of the original Italian 
pantomime was a Venetian burgher, said tc 
have been so called from the words ‘pianta 
leone,’ the ^planter cf the lion, the banner o 
Venice. 

Pantecbnlcon (Q-r. ‘rrap, and rdxvrj, art). 
A place in which every species of workmanship 
is coUected and exposed for sale. 

Pantbelsm (Gr. Uuv, and ®ios, God). In 
Metaphysical Theology, ■fce theory which iden- 
tifies nature, or the rb yav, the universe in its 
totality, with God. This doctrine differs from 
atheism in the greater distinctness with which 
it asserts the unity and essential vitality of 
nature; parts of which all animated beings 
are. The most ancient Greek philosophers 
were pantheists in this sense; Anaxagoras 
being the first who distinctly stated the co- 
existence with nature of a reasonable creator — 
‘ a mind, the principle of all things.’ In this 
sense, too, Spinoza may be called a pantheist. 
The pantheism of Schelling and many modem 
German philosophers is of a different stamp. 
According to these thinkers, God is conceived 
as the absolute and original Being, revealing 
Himself variously in outward nature, and in 
human intelligence and freedom. It is not 
easy to see how pantheism in this sense dififers 
from the Christian view of God, as expressed 
in the language of St. Paul, tin Whom we live, 
and move, ana have our being.’ The world is. 
indeed, conceived to he animated by the pre-^ 
sence and agency of the Deity; hut His distinct- 
ness and independent subsistence are definitely 
laid down as the condition and ground of all 
phenomenal existence, and of reason itself. 

Pantbelstic. In Sculpture, a term applied 
to statues and figures which bear the symbols 
of several deities together, the meaning of 
which has been a subject of dispute among 
antiquaries. 


its roof a hemispberical dome 144 feet in dia- 
meter, its height being the same from the 
pavement to the top of the dome. It has a 
Corinthian portico, consisting of sixteen granite 
columns, of which eight stand in front Pliny 
ranked this edifice as one of the wonders of the 
world. Since its erection, it has been grievously 
spoiled of its ornaments. The term •pantheon 
]^s been absurdly applied to places of public 
exhibition in which every variety of amusement 
is found. 

Pantber (Gr. irdvBrjp). A name given by 
tbe earlier French zoologists to an Indian 
variety of the Leopard {Fms leopardm), which 
was supposed to differ from the more typical 
individuals found in Senegal. The panther 
and leopard are now classified by zoologists as 
one single species, which Dr. Gray has termed 
Leopardvs mrius. 

Pantile. A tile east in a curvilinear form, 
favourable to the flow of water. Tan tiles 
differ from plain tiles in this respect, that the 
latter are made as plane as possible ; the 
former are cast with a channel in the centre. 

Pantlsocracy (Gr. was, all ; ftros, equal ; 
•'pariw, I govmC), A fanciful name, invented 
by some entbusiastic politicians in this country 
in the latter period of the French revolution, for 
a scheme of ejiual government and socialism, 
Southey, Coleridge, and some of their friends, 
joined in it, and were at one time engaged in a 
project of emigration to America in order to 
carry it out. Byron calls it ‘ a scheme less moral 
than *twas clever.’ 

Pantocbronometer (Gr. wSv; xP^vos, time*, 
and ptdrpop, a mcasv/re). A term recently in- 
vented and applied to an instrument which is a 
combination of the compass, the sun-dial, and 
the universal time-dial, and performs the offices 
of all three. 

Pantologia (Gr. vav, and Xd 7 fls). A work 
of universal instruction or science ; equivalent 
to Dictionary or ENCYcr.op. 2 EDiA. 

Pantomime (Gr. vavrdixtp^s, aU4mitating). 
A species of theatrical entertainment, in wliieh, 
according to the derivation of the word, the 
whole Edition of the piece should be represented 
by gesticulation, without the use of words. 
The English pantomime is an amusement pecu- 
liar to our theatre. A class of actors in vogue 
at Rome, who performed pieces in dumb show, 
expressing everything by their dancing and ges- 
tures, were called pantomimes, and from them 
the name of this species of amnseiaentf among 
ourselves has probably been taken. [Mimes.] 

Papacy. The ofiSce of pope, or, historically, 
the succession of popes in the see of Rome. 
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The origin of the term is Oriental. The yord 
papas was used in lower Greek with the signi- 
fication of father, and is still applied by the 
Greek church to the priests of that communion. 
In the Western church, the title was not un- 
commonly given to bishops in general, and was 
not confined to the Eoman pontiff for several 
centuries. 

1. The Eoman church, from its situation, 
could not fail to exercise a sensible influence 
over other nations. Before the transference of 
the empire to the shores of the Bosporus, Rome 
was still the centre of the cavil and commercial 
world. Thither came those who had fallen' 
under suspicion of departing from the faith, 
and those also who had accused them of heresy. 
The decisions of the bishop of Rome, as arbi- 
trating between such persons, were sometimes 
admitted by more than those in whose favour 
they were given. Yet the importance thus 
acquired was not sufficient to establish an 
inherent supremacy, nor does the idea of snch 
supremacy appear at that time to have entered 
the minds of the bishops of Rome; and we 
find Irenseus of Lyons interfering to check the 
dogmatism of Victor of Rom'e, and Cyprian 
maintaining the validity of heretical baptism, 
in concert with the Asiatic church, and in 
opposition to the Roman. 

2. It is in the fourth century that the first 
dawn of substantial power apjpearstin the 
Roman see. Upon the recognition of Chris- 
tianity by the eml government, the bishop of 
Rome is found in the enjoyment of precedence 
among the prelates of the empire. The patri- 
arch of Constantinople is expressly exalt^ by 
Theodosius (a.d. S81) to the stcond rank. The 
canons of the council of Sardica, 347 (the 
genuineness, however, of which is suspected), 
allow bishops in certain cases an appeal to 
the Roman pontiff Even the removal of the 
seat of government to Constantinople, although 
the very fact of its residence at Rome had un- 
douhte^y contributed to the pre-eminence of 
its bishop in earlier times, seems to have 
favoured the pretensions which the popes began 
now openly to maintain. Rome was no longer 
under the immediate eye of the emperor. ^ The 
patriarch of Constantinople, althoughhe enjoyed 
the imperial favour up to a certain point, was 
not allowed to outstep it, and was subject to be 
deposed if he forgot for a moment the relative 
position in which he stood. The emperors of 
the West, on the other hand, took up their 
abode at Milan, or Ravenna ; and when they 
had been overturned, and the barbarians began 
to found new dynasties upon the mins of the 
Italian provinces, the popes were among their 
most useful instruments in civiliBing and con- 
solidating the fragments of their power. 

Again, the nearer contact which thus took 
place between the Italian clergy and the pagans 
of the north, afforded the popes an opportunity 
of ’diffusing the idea of meir own supremacy, 
while at the same time they extended the limits 
of Latin Christianity ; and while Antioch and 
Alexandria were trembling before the birth of 
Von. IL 785 


Mohammedanism, andConstantinople was losing 
one by one its fairest provinces, the dominion 
of the Western primacy was acquiring daily a 
wider basis and a more devoted people. 

8. With Gregory I., at the end of the sixth 
century, commenced one of the most important 
epochs in the papal history. The system of 
aggrandisement, of which he laid the foun- 
dations, consisted in the conversion of the 
heathen, upon the principle above mentioned, 
and the connection of the monastic orders with 
the Roman see, by releasing them from the im- 
mediate jurisdiction of their own diocesans. 

4. The next important step in the history of 
the papacy is the famous donation of Pepin, 
by which the Italian provinces which the 
Trench king had conquered from the Lom- 
bards were transferred by him, not to Ms 
own dominions, nor to the Greek emperor, 
who had the ancient hereditary claim, but 
in temporal sovereignty to the pope. But 
even this poHtieal power, thus acquired, was 
not in itself pregnant with such important 
consequences as the principle which was sanc- 
tioned by the immediate occasion of the dona- 
tion ; for Pepin had taken counsel with Pope 
Zachary whether he should he justified in over- 
turning the throne of the imbecile prince whose 
servant he was, and had been formally au- 
thorised so to do. The possessions which 
thus came into the hands of the Roman bishops 
were confirmed and enlarged by the addition 
of the territory of Rome itself by Charlemagne, 
at the close of the eighth century ; and the 
dominion thus acquired, though the sovereignty 
over them was partially interrupted by various 
revolutions of the middle ages, continued, until 
the recent establishment of the kingdom of 
Italy, to form the temporal patrimony of St. 
Peter. It is to he observed, that the nature 
and extent Of the power accorded to the popes 
by Charlemagne has given rise to much dispute ; 
and the partisans of the Roman see have been 
charged with Mving to it a false and exaggerated 
coloujing. ‘The original record,’ Dr. Milman 
remarks, ‘has long perished ; its terms are hut 
vaguely known. . . The nature of the papal 
tenure and authority is still more difficult to 
define. Was it the absolute alienation of the 
whole temporal power to the pope ? In what 
consisted the sovereignty still claimed and 
exercised by Charlemagne over the whole of 
Italy, even over Rome itself?’ {History of 
Latin Christianity, book iv. chap, xii.) 

6. The dissensions which took place among 
the successors of Charlemagne in the ninth cen- 
tury afforded a tempting opportunity for poli- 
tical encroachment on rae part of the Roman 
bishops. In 879, Charles the Bald was pro- 
claimed emperor by Pope John VIII., and his 
immediate successors received their nomination 
also from the same source. It was in the same 
century that the forgety of the decretal epistles 
gave a colour and authority to many temporal 
maims of the Roman see. 

6. It was not, however, till the pontificate of 
Gregory VII. (1073-1086), that the principle 
3E 
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of temporal aggrandisement received^ a system- 
atic developement. The grand project ■which, 
that prelate entertained was to reduce the whole 
territory of Christendom to a feudal subjection 
to the holy see. He assumed the right of ap- 
pointment to all the crowns of Europe; and 
•with such success, that when his principal op- 
ponent, Henry lY. of Q-ermany, had succeeded 
in dispossessing him of, his pontifical chair, and 
placing therein the antipope, Clement III., the 
victorious monarch con'ti.nued to recognise, in 
the creature whom he had thus installed in the 
papal prerogatives, the very same authorily 
wMeh Gregory had claimed over him, and re- 
ceived from his hands his own imperial crown. 
A main feature in this political scheme was the 
reduction of the -whole body of the cler^ into 
immediate dependants upon the papal throne. 
In order to effect this, the law of celibacy was 
strictly enforced ; the elections of bishops hy 
their diocesan clergy discouraged and almost 
ahoHshed; and their investiture by their national 
sovereigns, in itself a monarchical usurpation, 
became the great subject of contention bet-ween 
the pope and the emperor. Although in this 
struggle the pope was finally unsirccessM, yet 
principles were advanced during its progress, 
and claims bequeathed to posterity, which 
smoothed the way for the more fortunate 
aggressions of later pontiffs, and exalted the 
power of the papacy to its greatest height under 
Innocent III. at the beginning of the thirteenth 
century. 

7. The power of excommunication had been 
exercised long before the time of Hildebrand; 
the interdict by which a whole state was laid 
under a spiritual ban was not adopted tiU 
about that period. This weapon was un- 
sparingljr wielded hy Innocent HI. ; and the 
degradation to which John of England was 
subjected by him through these means is one of 
the strongest instances of the extent to which 
the papal power was advanced. But Innocent, 
although his clergy were better disciplined sub- 
jects, and his pretensions invested with the 
superior efficacy of prescription, had new and 
greater difficulties to contend with than his 
famous predecessors. At this time the tide of 
human opinion was already on the turn, Hn- 
merous reforming sects arose and threatened to 
undermine the fidelity of the lower classes ; the 
princes were more conscious of the yoke which 
had been imposed upon them, and more anxious 
to avail themselves of an opportunity to cast it 
off: the clergy also, the main stay of the papal 
cause, were beginning to excite general murmurs 
hy their corruption of manners. It is between 
Gregory and Innocent, therefore, that the period 
of the substantial greatness of the Homan see 
must he placed. 

Since the Eeformation, the adherents of the 
papacy have been reduced by at least one-third 
in number, and its pretensions have been prac- 
tically reduced in more than an equal proportion. 
At various times it has conceded more or less 
independence to its cler^, and has tacitly -with- 
drawn its claims to political supremacy. The 
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rights of states and soverei^s have been secured 
bjr concordats. The spiritual power which it 
still retains is a matter of opinion rather than 
of history ; and it is yet to be seen whether the 
threatened extinction of its temporal sovereign- 
ty in the States of the Church will actually 
weaken or confirm its hold on the consciences 
of its adherents. [Monachism.] 

Papaver (Lat.). The principal genus of the 
order Papaveracees. It contains some orna- 
mental species, as P. onentale and bracteatum ; 
some useful kinds, as P. somniferum, the Opium 
Poppy; and some troublesome weeds, as the 
flaunting Poppy of the cornfields, P. Phc&us. 
P. somniferum is very extensively cultivated 
in India, Persia, &c. for the sake of the opium 
obtained from its unripe capsules. Its seeds 
contain a large quantity of pure oil, which is 
extracted as an article of food. [OproM.] 

IPapayeracesB (Papaver, one of the genera). 
A natural order of narcotic plants, belonging 
to the Polypetalous division and the Ranal 
alliance of hypogynous Exogens. They are 
nearly related to EanummlaoecB, with which 
they correspond in habit and in the structure of 
the seeds, hut differ in having parietal placentae 
and a calyx of only two pieces. The Cornfield 
Poppy, the HornedPoppy, Celandine, Argemom^ 
and EsohschoUzia, are well-Icnown examples, 
either pultivatcd for the sake of their flowers 
or destroyed as showy but troublesome weeds. 

I^apaverine (Lat. papaver, a popjoy). One 
of the crystallisahle basic substances contained 
in opium, distinguished from the others by giving 
a deep blue colour -with concentrated sulph-uric 
acid. 

Papaw (from papaia-marum, its Malabar 
name). The name of a tropical fr-uit produced 
by Carioa Payaya. [Cauica..] 

Papayaceee (Papaya, a synonym of Oarica). 
A small natural order of the Papayal alliance 
of diclinous Exogens, distinguished hy their 
monopetalous corollas. The most important 
plant of the order is the Papaw. 

Paper (Fr. papier, Gr. rtAirvpos). A thin 
and flexible substance of various colo-urs, but 
most commonly white, used for writing and 
printing, and for other purposes. It is manu- 
factured from vegetable matter, reduced to a 
pulp by means of water and grinding ; and is 
made up into sheets, quires, and reams, each 
quire consisting of twenty-four sheets, and 
each ream of twenty quires. 

the early ages of society, various ma- 
terials were employed for -writing purposes ; 
as stones, bricks, tablets of wood, plates of 
lead, skins, parchment, linen, layers of wax, 
tablets of ivory, and, above all, the papyrus, 
aU these various materials being resorted to in 
succession, as the ineligibility of each induced 
a fresh endeavour to discover some more de- 
sirable substitute. 

Papyrus Paper. — ^As our present object is to 
trace the process of paper, rather than to 
enter into a minute accoimt of those materials 
which were employed antecedent to its manu- 
facture, it will not be necessary to dwell upon 
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the other substances, which are as diversified 
as human ingenuity could devise ; but pass on 
to the byblus or papyrus, the immediate pre- 
cursor of paper, and the article from -whieh 
it was first manufactured. Egypt has the 
honour of the invention, and Isidore even fixes 
the locality at Memphis. Varro, the Roman, 
ascribes the invention to the time of Alexander 
the Great, after the founding of Alexandria; 
but we j^d in Pliny a passage extracted from 
the writings of Cassius Hemina (a Roman 
annalist of the second century b.c.), in which 
he speaks of some books found in the tomb of 
Numa when it was opened, 635 years after his 
decease, and in which he asserts that these 
books were of and had been interred 

with him. But as Numa belongs rather to 
mythology than history, the opinion of Hemina 
as to the genuineness of this tomb is about as 
valuable as the belief respecting the tombs of 
iEueas. (Sir G. C. Lewis, Credibility of Early 
Roman History, ch. ix. § 11.) Hence his as- 
sertion proves nothing for the antiquity of 
papyrus paper ; but as papyrus seems to have 
been in high reputation in the time of Alex- 
ander the Great, it is probable that improve- 
ments were made during his reign whidi en- 
hanced its value and increased the manufacture. 

It is evident, says Sir Gatdner Wilkinson 
{Andmt Egyyt vol. iii. p. 61), that the papyrus 
plant ‘ from its great value aud from its ex- 
clusive cultivation in certain districts, where 
it was a government monopoly, could not have 
been applied to the many purposes mentioned 
in ancient authors ; we may therefore conclude 
that several plants of the genus Cy^erus were 
comprehended under the head of byblus or 
papyrus.^ This is not only in accordance wi^ 
probability, from their general resemblance, 
but is expressly stated by Strabo (lib. xvii. p. 
660, ed. Cas.), who says that “ much grows in 
the lower part of the Delta, where one kind 
is of an inferior, and the other of a superior 
quality, and this last is known by the distinc- 
tive appellation of hieratio byblus. That the 
profits arising from its sale may he increased, 
they have adopted the same plan which was 
devised in Jndsea, regarding the date-tree and 
balsam, permitting it to grow only in certetin 
places ; so that its rarity increasing its value, 
they benefit themselves at the expense of the 
community.” And that under the Xizmzyajpyrus 
he includes other kinds oi'Cyperus, produced 
spontaneously in the marshy lands, is evident 
from his stating that the “ papyrus does not 
grow in great quantity about Alexandria, be- 
cause it is not cultivated there,” and Phny and 
other writers show that the plant to vt^hich they 
freqixently applied this name was vtild in many 
parts of Egypt. There is, therefore, reason to 
believe that several species were comprehended 
under the general appellation of byblus or 
papyrus. The Cyyerus dives, which grows to 
the height of five or six feet, is still cultivated 
in Egypt for many purposes to which the 
papyrus plant is said to have been applied; 
and I have no doubt that this was the species 
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commonly employed in former times for making 
mats, baskets, parts of sandals, papyrus boats, 
and for other ordinary uses ; me Cyyerus 

S ms, or Rapyrus {JBybhcs) hieratieus of 
> 0 , being confined to the manufacture of 
paper.* 

It is true that papyrus continued in use long 
after the invention of paper ; and this is the 
argument by which it is contended that the 
manufacture was of more modern date, although 
the only fair inference seems to be that it was 
only rare or_ expensive. It appears, however, 
that after this time papyrus paper was ehiefiy 
manufactured at Alexandria, and continued a 
source of profit to that city up to the fifth 
century, to the close of which it remained in 
general use throughout Europe ; Italy retained 
it to the eleventh, and Erance even so late as 
the twelfth century. 

The papers made from papyrus varied much 
in quality, being dependent on the growth of 
plant, and the part of the stalk from which 
it was taken. The process of the manufacture 
is minutely described by Pliny, Hist. Nat. xiii. 
11 , 12 . 

Cotton Rajper . — The next improvement in 
paper was its manufacture from cotton. It is 
supposed that the Chinese and Persians were 
acquainted with this material for its production, 
and that the Arabians learnt it from their con- 
quests iu Tartary. The ancient paper bears 
no marks of the wire through whim the’ water 
is drained in modern paper-making; and it 
is therefore inferred that a different process 
was employed. Paper made from cotton was 
in use earlier with the Greeks than with the 
Romans. But the manufacture of paper from 
cotton cannot be traced farther back than to 
the tenth century ; and the oldest manuscript 
document written on cotton paper is dated 
1050. Eustathius, who wrote towards the end 
of the twelfth century, states that the Egyptian 

R s had gone into disuse not long before 
e. Several letters of the reign of Henry 
IV., preserved in the Tower of London, are 
evidently written on cotton paper. 

lAnen Raper . — When or by whom linen paper 
was invented, seems uncertain : some give the 
credit to Germany, sonae to Italy, some to 
Greece ; but the Chinese appear to have the 
best pretensions. Dr. Dihdin, in his Typo^- 
grapMccd Antiquities, says that ‘the art of 
paper -making 'with linen rags is supposed to 
have been discovered in the eleventh century, 
though Pather Mabillon thinks it was in the 
twelfth. Montfaucon acknowledges that he 
has not been able to meet with a single leaf of 
paper with a date anterior to the death of St. 
Louis in 1270.’ Its introduction into England 
took place about' tiie year 1342, in the reign 
of Edward III., although some have placed 
it as early as 1320. E^rance had it in 1314, 
and Italy in 1367. The Germans possess a 
specimen bearing the date of 1308, although it 
has been surmised that this single instance may. 
have been a mixture of linen with cotton. 

Jndia Raper . — Several kinds of paper manu- 
3 E 2 
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factnred laj the Chinese evince, says Pr. Tire, I 
‘ the greatest art and ingentiity, and are 
applied ■with much advantage to many pur- 
poses. One especially, mantifactnred from the 
inner hark of the hamhoo, is particularly cele- 
brated for affording the clearest and most 
delicate impressions from copper plates, which 
are ordinary termed Inma proofs. The 
Chinese, however, make paper of various kinds, 
some of the hark of trees, especially the mul- 
herry-tree and the elm, hut chiefly of the 
hamhoo and cotton tree, and occasionally from 
other substances, such as hemp, wheat, or rice 
straw. To give an idea of the manner of fabri- 
cating paper from these different substances, 
it will suffice (the process being nearly the 
aanae in each) "to confine our observations to 
the method adopted in the manufacture of 
paper from the hamhoo — a kind of cane or 
hollow reed, divided by knots, but larger, more 
elastic, and more durable than any other reed. 
The whole substance of the bamboo is at times 
employed by the Chinese in this operation, hnt 
the younger stalks are preferred. The canes, 
being first cut into pieces of four or five feet 
in length, are made into parcels, and throvm 
into a reservoir of mud and water for about a 
fortnight, to soften them ; they are then taken 
out and carefully washed, every one of the 
pieces being again cut into filaments, which are 
exposed to the rays of the sun to dry and to 
bleach. After this they are boiled in large 
kettles, and then reduced to pnlp in mortars, 
by means of a hammer with a long^ handle ; 
or, as is commonly the case, by submitting the 
mass to the action of stampers, raised, in the 
■usual -way by cogs on a revolving axis. The 
pulp being thus far prepared, a glutinous sub- 
stance extracted from the shoots of a certain 
plant is next mixed -with it in stated quantities 
and upon this mixture chiefly depends the 
quality of the paper. As soon as this has taken 
place, the whole is again beaten together until 
it becomes a thick -riscous liquor, which, after 
being reduced to an essential state of consis- 
tency by a further admixture of water, is then 
transferred to a large reservoir or vat, having 
on each side of it a drying stove, in the form 
of the ridge of a house, that is, consisting 
of two sloping sides touching at top. These 
sides are covered externally with an exceedingly 
smooth coating of stucco, and a flue passes 
through the brickwork, so as to keep the whole 
of each side equally and moderately warm. A 
vat and a stove are placed alternately in the 
manufactory, so that there are two sides of two 
different stoves adjacent to each vat. The 
workman dips his mould, which is sometimes 
formed merely of bulrushes, cut in narrow 
strips and mounted in a frame, into the vat, 
and then raises it out again, the water passing 
off through the perforations in the bottom, and 
the pulpy paper-st-uff remaining on its surface. 
The frame of the mould is then removed, and 
, the bottom is pressed against the sides of one 
of the stoves, so as to make the sheet of paper 
adhere to its surface, and allow the sieve (as 


it were) to be withdrawn. The moisture, of 
course, speedily evaporates by the warmth of 
the stove, but before the paper is quite dry it is 
brushed over on its outer surface -with a size 
made of rice, which also soon dries, and the 
paper is then stripped off in a finished state, 
having one surface exquisitely smooth, it being 
seldom the practice of the Chinese to write or 
print on both sides of the paper. While all 
this is taking place, the moulder has made a 
second sheet, and pressed it against the side of 
the other stove, where it undergoes the opera- 
tion of sizing and drying precisely as in the 
former case.’ 

In the Preface to the Calmdars of the Ex- 
eh^uer, published by the Record Commission, 
it is stat^ that ‘ some of the letters addressed 
to Hugh le Despencer, from Gascony (at various 
periods in the reim of Edward II.), are ■written 
on very ston^b and beantiful vellum ; others on 
paper of a sound and strong fabric, well sized, 
and such as may altogether be called a good 
artide. And although in the Tower there are 
a few letters upon cotton paper, yet parchment 
or veUum was generally -used ; and these are 
amongst the earliest examples of any continued 
correspondence upon the more commodious 
material, which in England was very rarely 
employed. It is highly probable that, in the 
South of France, the supply was received from 
the Moorish merchants or manufacturers of 
Spain.’ ‘The original rerister of the privy 
seal of Edward the Black Prince from July, 20 
Edw. III., to January, 21 Edw. III., forming 
one volume, is on paper.’ 

Modern Eaf&r Manufacture . — The precise 
period at which the manufacture of paper was 
introduced into Europe appears to be rather 
a matter of uncertaiuty. Paper-mills moved 
hy water power were in operation in Tuscany 
at the beginning of the fourteenth century; 
and at Nuremberg one was established in 1390 
hy Ulman Stromer, who wrote the first work 
ever published on the art of paper-making. 
He seems to have employed a ^eat number of 
persons, all of whom were obEged to take an 
oath that they would not teach any one the art 
of paper-making, or make it on their o^wu ac- 
count. In the following year, when anxious to 
increase the means of its production, he met 
with such strong opposition from his work- 
men, who would not consent to any enlarge- 
ment of the mill, that it became at length re- 
quisite to bring them before the magistrates, hy 
whom they were imprisoned, after which they 
submitted by rene-ving their oaths. Two or 
three centuries later, we find the Dutch, in Eke 
manner, so extremely jealous ■with respect to 
the manufacture, as to prohibit the exportation 
of moulds, ■under no less severe a penaltv 
that of death. ^ 

It is a commonly received opinion that the 
first paper maU was erected in England during 
the reign of EHzaheth; though it has been 
assert^ that the first mill ■was set up in 
the reign of Charles I., by a German m the 
name of Sir J ohn Spilman or Spielman, and that 
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the king granted him a patent, with a salary of 
200i:. a year. Both these opinions are proved 
to be erroneons by an entry in the privy pnrse 
expenses of Henry VII., dated May 25th, 1498, 
published in the Exc&rpta HiMorica, ‘Por a 
rewards geven at the paper mylne, 16a. M.,' 
•which establishes with certainty an anterior 
date of full fifty years. This miU is supposed 
to have been erected at Stevenage, in Hertford- 
shire, by John Tate. Dr. Dibdin gives this 
account of Spihnan on the authority of Dr. 
Harris; but the statement is invalidated by 
Mr. Hicholls, in his Progresses of Qiie&n Mizaheth, 
who has reprinted in that work a poem of the 
date 1588, of which the following is the title : 
A Description and playne Discourse of Paper, 
and the whole BenefiUs that Paper brings, with 
Behearsall, and setting foorthin Verse a Paper-' 
myll built near Darthford, by an high Germaine, 
called Master Spilman, Jeweller to the Queene's 
Majestie, 1588. The magnitude of Spiehnan’a 
ithered from the hues: 

Six Imndred men are set to work by Mm, 

That else miglit starve or seek abroad their bread. 

Who now live well, and go full brave and trim. 

And who may boast they are with paper fed. 

In Scotland, in 1695, a company was formed 
for the manufacture of ‘ white writing and print- 
ing paper;* the original ‘Articles condluded 
and agreed npon at a general meeting at Edin- 
burgh, the 19th day of August,* are preserved 
in the British Museum. Perhaps no other ma- 
nufacture ever remained so long nearly station- 
ary; in fact, says Eairbaim {Mills and Millwork, 
vol. ii. p. 241), ‘ little was done in the way of 
erfection till the middle of the last and the 
eginning of the present century. Up to the 
latter period the only machinery then in use 
was the rag engine, and the moulds and felts 
as practised by hand in single sheets from the 
liquid pulp. It is a curious fact that, notwith- 
standing that paper has been made in this 
country and other parts of Europe from two to 
three centuries, few if any improvements till 
of late have been effected in the shape of ma- 
chinery for the purpose of increasing the quan- 
tity and reducing the cost of the manufacture.* 

Such, then, says Dr. Ure, ‘was the rude 
state of this important manufacture, even up 
to the commencement of the present century, 
when a small working model of a continuous 
machine was introduced into this country from 
Erance by Mr. John G-amble, a brother-in-law 
of M. Leger Didot, the proprietor at that 
time of the paper manufactory at Essonne. 
The individual to whose genius we^ owe that 
beautiful contrivance, which has since been 
adopted wherever tiie want which it was de- 
signed to remedy has been truly felt, and 
which has contributed in an eminent degree 
to the advancement of civilisation, was an un- 
assuming clerk in the establishment of M. 
Didot, named Louis Robert, who, following his 
favourite pursuit of inventing and improving, 
not unfrequently had to bear the reproach of 
wasting time on an invention that could never 
be brought to perfection. Fortunately, however, 


the patience and attention of this persevering 
man were at length sufficiently rewarded by the 
completion of a small model not larger than 
a bird organ, which enabled him to produce 
paper of a continuous length, although but the 
width of a piece of tape. So successful was 
this performance, that his employer, instead of 
continuing to thwart his progress, was now 
induced to afford him the means of making a 
model upon a larger scale, and in a few months 
a machine was completed capable of making 
paper the width of Colombier (twenty-four 
in^es), for which the consumption in France 
•was very great. After a series of experiments 
and improvements, Louis Robert applied to the 
French government for a patent or brevet 
d’invention, which he obtained in 1799 for a 
term of fifteen years, and was awarded the sum 
of 8,000 francs as a re-ward for his ingenuity. 
The specification of this patent is published in 
the second volume of the Brevets d’ Inventions 
Expires. Shortly after-wards M. Didot pur- 
chased Louis Robert’s patent and paper ma- 
chine for 25,000 francs, to be paid by instal- 
ments ; but not fulfilling bis engagements, the 
latter commenced legal proceedings, and re- 
covered possession of his patent, by a decision 
dated June 23, 1801. Towards the close of 
the year 1800 M. Didot proposed to his brother- 
in-law, Mr. G-amble, that patents should be 
taken out in England, and suggested that he 
being an Englishman, and holding a situation 
under the British government, would in all 
probability accomplish it -without much diffi- 
culty. To this proposition Mr. Gamble assented, 
and in the month of March, 1801, he left Paris 
for London, where, happily for the vigorous 
developement of this project, he obtained an 
introduction immediately upon bis arrival to 
one of the principal wholesale stationery houses 
in Great Britain— a firm of considerable opu- 
lence — and to those gentlemen he mentioned 
the nature and circumstances of his visit, at the 
sam.3 time sho-wing them several roILs of the 
paper of great length, which had been made at 
Essonne by Robert's machine, and which in- 
duced them to take a share in the patent. 

‘ The firm alluded to was that of the Messrs. 
Fourdrinier — a name which has indeed become 
alike famous and unfortuaate — and this trans- 
action it was which first connected them -with 
the paper machiae. In the year 1801 Mr. 
Gamble returned to Paris, and concerted mea- 
sures with M. Leger Didot and Louis Robert, 
to have the working model, which was then at 
Essonne, sent over to England to enable him to 
assist in the construction of other machines ; 
and the following year M. Didot arriving in 
London was introduced by Mr. Gamble to the 
Messrs. Fourdrinier, when a series of experi- 
ments for improving the machine was at once 
(wmmenced. But in order to accomplish the 
arduous object which the latter gentlemen then 
had in view, they laboured without intermission 
for nearly six years, when, after incurring an 
expense of 60,0001., home exclusively by them, 
they at length succeeded in giving some further 
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organisation and connection to the mechanical before the Beyolntion. In 1690, hoyrever, the 
parts, for -which they hhewise obtained a majmfacture of white paper was attempted; 
patent, and finding eventually that there was and, within a few years, most branches were 
little prospect of being recompensed for labonr much improved. In 1721 it is supposed that 
and rish, or even reimbursed their expenses, I there were about 300,000 reams of paper an- 
unless parliament should think proper to grant- nually produced in Great Britain, which was 
an extension of the patent, they determinednpon equal to about two-thirds of the whole con- 
making a fresh application to the legislature for s-junption, 
that purpose. But it would appear that, althongh 
in the hill, as it passed the feouse of Commons, 

such prolonged period extended to fourteen factured paper that had paid > 
years, in the Lords it was limited to seven, , ^ 

with an understanding that such term should he ^ 1845 it had risen to , 
extended to seven years more in the event of the ^ , 

patentees proving, upon a future application, . nearly 

that they had not been sufficiently remunerated. in six years more it may I 

Ko such application, however, was made, in con- breach . . . . J 

sequence of a standing order of the House of In 1808, the price of rags, owing to the 
Lords, placed on their journal subsequently Continental war, was 7d, per lb.; and the 
to the passing of the Act. This regula-taion following singular announcement was puh- 
had the effect of depriving the Messrs, Pour- Hshed in the European Magasnne for October 
drinier of any benefit whatever from .the in- of that year: ‘Porters, and others who have 
vention; and ultimately, so great were the the charge of sweeping shops and public 
difficulties they had to encounter, and so offices, are desired not to burn or destroy any 
Httle encouragement or support did they re- coverings of letters, or any other waste paper, 
eeive, that -the time and attention required to either printed or -written (let the pieces be ever 
mature this valuable invention, and the large so small), as they can be re-manufactm*ed ; and 
capital which it absorbed, were the means of the saving them will not only increase the 
reducing those wealthy and liberal men to the quantity of paper, hut be a handsome per- 
humiliating condition of bankruptcy.’ quisite to themselves.’ 

The appheatiou of paper to the purposes of In 1818 Dr. Colquhoim estimated the value 
writing and printing, and the fact of its being of paper annually produced in Great Britain 
indispensable to the prosecution of the latter, at 2,000,000^. ; but Mr. Stevenson, an ineom- 
render its manufacture of the highest utility parahly better authority upon such subjects, 
and importance. But, even in a commerci^ estimated it at only half this sum. Many 
point of view, its value is veiy considerable, thousand persons are supposed to be directly 
France, Holland, and Genoa had, for a length- engaged in the trade ; and, Besides the workmen 
ened period, a decided superiority in this de- employed in the mills, the paper manufacture 
partment. As the finest and best paper is creates a considerable demand for the labour 
made of linen rags, its quality may be sup- of millwrights, machinists, smiths, carpenters, 
posed to depend, in a considerable degree, on iron and brass founders, wire-workers, woollen 
the sort of linen usually worn in , the country manufacturers, and others in the machinery 
where it is man-ufactured ; and this circum- and apparatus of the mills. Some parts of 
stance is said to account for the greater white- these are very powerM, and subject to severe 
ness of the Dutch and Belgian papers as strain, while other parts are complicated and 
compared with those of the French and Italians, delicate, and require continual renovation, 
pd still more, of the Germans. The rags used Such is the importance of this branch of 
in the manufacture of writing paper in Great industry, that to every appearance its increase is 
Britain are collected at home ; but those used circumscribed only by the supply of the mate- 
in the manufacture of the best printing paper rials employed in the manufacture, 
are imported principally from Franco, Italy, The annual consumption of rags in this 
Hamburg, and the Austrian States. country alone exceeds 120,000 tons, three- 

We believe that it was owing rather to fourths of which are imported, Italy and 
want of skill than, as has sometimes been Germany furnishing the principal supplies, 
supposed, to the inferior quality of the linen We pass on from this brief account of the 
of this country, that the manufacture of paper history and statistics of paper to the 'meehani- 
was not carried , on with much success in cal process of its production ; only remarking 
England till a comparatively recent period, that n-iany articles have been resorted to in its 
During the greater part of the seventeenth manufacture : ‘ Silks, woollens, flax, hemp, and 
century our supply was chiefly imported from cotton,’ says Dr. Ure, ‘ in all their Wed 
the Continent, especially from France. -i The forms, whether as cambric, lace, linen, hoL 
manufacture of fine writing paper is said land, fustian, corduroy, bagging, canvas, or 
to have been considerably improved by the even as cables, are or can be used in the 
French refugees who fled to this country in manufacture of paper of one kind or another. 
1686. But it is distinctly stated in the Sritish StiH, rags, as of necessity they accumulate and 
Merchant (voL li. p, 266), that hardly any are gathered up by those who make it their 
sort of p^per, exc^t browp, was made here business to collect them, are very far from 
790 



PAPEB 

aBS-wemg the purposes of paper-irtaking. ] proposed as a substitute for rags has Tbeen 
Bags to the paper-maker are almost as j excluded either by the cost of freight, the 
Tarious in point of quality or distinction | iost of preparation, or the expenses combined.’ 

the materials ■which are sought after iSfruto Paper.— Straw is occasionally used, in 

through the influence of fashion. Thus the connection with other materials, such as linen 


paper-maker, in buying rags, requires to kno'W 
exactly of what the hulk is composed. 'If he 
is a manufacturer of white papers, no matter 
whether intended for writing or printing, silk 
or woollen rags would be found altogether 
useless, inasmuch, as is well known, the 
bleach will fail to act upon any animal 
siibstance whaterer. And although he may 
purchase eyen a mixture in proper proportions, 
adapted for the quality he is in the habit of 
supplying, it is essential, in the processes of 
preparation, that they shall previously be 
separated. Cotton in its raw state, as may 
be readily conceived, requires far less prepara- 
tion than a strong hempen fabric ; and thus, to 
meet the requirements of the paper-maker, rags 
are classed under different denominations, as, 
for instance, besides fines, and seconds, there 
are thirds, which are composed of fustians, 
corduroy, and familiar fabrics; stamps or 
prints (as they are termed by the paper- 
maker), which are coloured rags, and also 
innumerable foreign rags, distinguished by 
certain well-known marks, indicating their 
various peculiarities. It might be mentioned, 
however, that, althongh by far the greater 
ortion of the materials employed are such as 
aveheen already alluded to, it is not from their 
possessing any exclusive suitableness — since 
various fibrous vegetable substances have fre- 
quently been used, and are, indeed, stiU snc- 
cessfimy employed — but rather on account of 
their .comparatively trifling value, arising from 
the limited use to which they are otherwise 
applicable.’ The same writer goes on to 
state, that ‘ almost every species of tough 
fibrous, vegetable, and even animal substance, 
has at one time or another been employed; 
even the roots of trees, their hark, the bine 
of hops, the tendrils of the vine, the stalks 
of the nettle, the common thistle, the stem 
of the hollyhock, the sugar-cane, cabbage 
Stalks, heet-root, wood shavings, sawdnst, hay, 
straw, willow, and the like.’ The works of 
the marquis de Villette, published in Lon- 
"don, 1786, in 24mo., are printed on paper 
made of marshmallow; and at the end are 
specimens, in single leaves, of paper made 
from the nettle, hops, moss, reed, three of 
three species of confervse, couch grass, spindle 
trees, wayfaring tree, elm, lime tree, yellow 
•willow, sallow willow, poplar, oak, two of 
burdock, coltsfoot, and thistle. 

‘’All,’ says Br. Tire, ‘that can be said of 
the suitableness of fibre in general, may be 
summed up in a very few words ; any vegetable 
fibre having a horrugated edge, which will 
enable it to cohere in the mass, is fit for the 
purpose of paper-making : the extent to which 
such might be applied can solely be deter- 
mined by the question of cost in its produc- 
tion ; and hitherto everything which has been 
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cotton rags, and even with considerable 
advantage, pro'vided the processes of prepara- 
tion he thoroughly understood. 

"With all the drawbacks attending the pre- 
paration of straw, there is certainly no fibre to 
compete with it at present as an auxiliary to 
that of rags. A thick brown paper, of tolerable 
strength, may be made from it ^eaply ; but for 
printing or ■writing purposes only an inferior 
description can be produced, and of little com- 
parative strength to that of rag paper. Its 
chief and best use is that of imparting stiffness 
to common newspaper. Some manufacturers 
prefer for this purpose an intermixture of straw 
with paper shavings, and others in place of the 
paper shavings give the preference to rags.. 
The proportion of straw used in connection 
with rags or paper shavings varies from 50 to 
80 per cent. 

The cost at the present time of producing 
two papers of equal quality, one entirely from 
straw, and the other entirely from rags, would 
he very nearly equal ; for although the cost of 
the rags would he at least 17^. per ton, and the 
cost of the straw not more than 21. per ton, in 
addition to the greatly increased cost of pre- 
paring the straw, the rags would only waste 
one-third, while the straw would waste folly 
one-half. Thus, taking into consideration the 
waste which each undergoes in process of 
preparation, the actual cost of material in 
producing a ton of paper may be stated re- 
latively as 251. for rags, and 4?. for straw. 
But as the cost of preparation, which includes 
power, labour, and chemicals, is so much 
greater in the case of the straw — from two 
to three times as much as that of rags — a 
similarity of value is thus ultimately attained. 

‘ In order to reduce the straw to a suitable 
consistency for paper-making, it is placed in a 
boiler, with a large quantity of strong alkali, 
and with a pressure of steam equal to 120 lbs. 
and sometimes to 150 lbs. per square inch; the 
extreme heat being attained in super-heating 
the steam after it leaves the boiler, by passing 
it through a coiled pipe over a fire, and thus 
the silica becomes destroyed, and* the straw 
softened to pulp, which after being -fifeed from 
the alkali by washing it in cold water, is sub- 
sequently bleached and beaten in the ordinary 
mg engine, to which we shall presently refer. 

Wood Fa^er . — ‘Two inventions have been 
patented for manufacturing paper entirely from 
wood. One process consists in first boiling the 
wood in caustic soda lye, in order to remove the 
resinous matter, and then washing to remove 
the alkali; the wood is next treated with 
chlome gas or an oxygenous compound of 
chlorine in a suitable apparatus, and washed 
to free it from the hydrochloric acid formed ; 
it is now treated with a small quantity of 
caustic soda, which converts it instantly into 
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pxilp, •wliieli has only to he washed and 
bleached, when it will merely require to he 
heaten for an hour or an hour and a half in 
the ordinary beating engine, and made into 
paper. The other invention is very simple, 
consisting merely of a wooden box enclosing a 
grindstone, which has a roughened surface, 
and against which the blocks of wood are kept 
in close contact by a lever, a small stream of 
water being allowed to flow upon the stone as 
it turns, in order to free it of the pulp, and to 
assist in carrying it off through an outlet at 
the bottom. Of course, the pulp thus pro- 
duced cannot be employed for any but the 
coarser kinds of paper. Por aU writing and 
printing purposes, which, manifestly, are the 
most important, nothing has yet been dis- 
covered to lessen the value of rags, neither is 
it at all .probable that there wiU, inasmuch as 
rags, of necessity, must continue accumulalang, 
and before it will answer the purpose of the 
paper-maker to employ new material, which 
is not so well adapted for bis purpose as 
the old, he must be enabled to purchase it 
for considerably less than it would he worth 
in the manufacture of textile fabrics; and, 
besides all this, rags possess in themselves the 
very great advantage of having been repeatedly 
prepared for paper-making by the numerous 
alkaline washings which they necessarily re- 
ceive during their period of use.’ 

The rags in the London market are sold to 
the manufacturers according to their respective 
quality, the principal sorts being known as 
fine, second, and third English rags; and 
SPFF, SPP, FP, foreign rags, of which, how- 
ever, there are numerous other marks or 
brands according to the country or port from 
which they come. The finest writing papers 
are made principally of linen rags, hut cotton 
enters more or less into the composition of most 
printing papers. Even the strong coarse bags 
in which the rags are packed, and the coloured 
rags, may, by im;^roved processes in bleaching, 
be rendered available for white papers. Of 
late years a considerable quantity of common 
printing paper has been manufactured from 
straw, and the esparto or Spanish grass, a 
fibrous grass which grows in abundance in 
some of the sandy tracts by the sea-shore in 
Spain, has also been successfully employed in 
the manufacture of the cheaper qualities of 
printing paper. It is necessary that these rags 
should be dusted; and, to accomplish this, 
they are placed in a cylinder formed of wire 
net, turning on pivots at each end, and enclosed 
in a box which receives the dust as it falls 
through the net-work ; their sorting then takes 
place over a table frame covered with wire net, 
through which the dust falls into a box beneath 
as the workwoman proceeds in her labours. 
In sorting, rags are cut into pieces not 
exceeding three or four inches square, the 
parts that have seams being thrown into a 
separate heap, as dirt so frequently lurks in 
these seams. In this process the rags are scru- 
pulously sorted according to their texture and 
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degree of strength, not according to their colour; 
for, were they not carefully arranged by this 
rule, the fine in texture would be reduced to a 
pulp long before the coarse, and be lost in the 
preparation; or, if preserved, when reduced 
to pulp, would not be found of the same con- 
sistency as the coarser sorts, and the paper 
when manufactured would necessarily be 
clouded and inferior. It is for these reasons 
that this part of the process is important. 
When they have been carefully sorted, and 
the different degrees of texture have, by a 
longer or shorter process, been reduced to a 
pulp of similar consistency, they may then be 
mixed toother ; but this cannot be previously 
done, while in this state the rags often 
appear so dirty and discoloured as to preclude 
ail hope, to an inexperienced eye, that they 
can ever assume the puritj^ of that beautiful 
fabric BO valuable to the artist and the scribe. 
The rags are at first worked coarsely with a 
stream of water running through the engine, 
which tends effectually to wash them, as also 
to open their fibres ; and in order to carry off 
the dirty water, what is termed a washing 
drwn is frequently employed, consisting of a 
framework covered with very fine wire gauze, 
in the interior of which, connected with the 
shaft or spindle, which is hollow, are two 
suction tubes; and thus, on the principle 
of the siphon, the dirty water constantly 
flows awa^ through a larger tube running 
down outside and connected with that in the 
centre, without carrying away any of the fibre. 
In former times the process of gas-bleaching^ or 
exposing the rags to the action of chlorine 
gas in a dose stone-chamber, was much used. 
Of late, however, the bleaching of the rags is 
effected by steeping them in a solution of 
chloride of lime. The rags, after being washed, 
are usually emptied into a receiver, which can 
be placed under a hydraulic press, and are 
thus deprived of any superfluous moisture. 
They are then usually passed through a sifter 
OP duster so as to remove any extraneous 
matter as far as possible, after which they are 
mixed with a solution of chloride of lime in a 
jpotoher-engine, and then left to bleach in the* 
steeping bins, from which the liquor can be 
drawn off after the bleaching process is 
complete. After this process they are put 
into the beating engines, and pass through 
a sort of trituration, which reduces them to 
a coarse and imperfect pulp, which is called 
half stuff or first stuff, and this is again 
levigated until it assumes the appearance of 
cream. The introduction of colouring matter 
is accomplished by its intermixture with the 
pulp while in process of beating in the engine. 
Ultramarine is much used for bluing paper; 
but smalt, or oxide of cobalt, is used for 
some writing papers, and imparts a more lasting 
colour than ultramarine. 

The state and quality of this pulp is of the 
utmost importance to the final perfection of 
the paper. If, in the levigation, the fibre 
should have been so entirely destroyed as to 
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reduce it to a powder, the paper will inevitably 
prove liable to break, moulder away, and be 
rotten ; and this must be the result, whatever 
may have been the previous excellence of the 
material. A fibre is absolutely necessary to 
the production of a serviceable paper. But, 
unfortunately, so far from efforts being made 
to improve its consistency, means are resorted 
to for the sake of an increased profit, which de- 
teriorate it almost to destruction : we mean the 
introduction of plaster of Paris, or other earthy 
substances, into the pulp ; and this can never 
be done without insuring brittleness and want 
of cohesion as the result. While the pulp is in 
this state, the size, now usually made from 
saponified resin, is introduced ; excepting only 
in the manufacture of writing paper, and then 
the sheets are most generally sized after their 
formation. 

Having described the preparation of the pulp, 
we shall pass on to its formation into paper ; 
which operation may be divided into two kinds, 
hand-made and machine-made paper. In the 
former case, the fine pulp, or stuff, as it is 
technically called, is transferred into a chest or 
large tub with a revolving agitator; thence 
into a vat, usually about five feet in diameter, 
and two and a half feet in depth, and sus- 
tained at a proper temperature by means of 
steam. During the whole of the subsequent 
process it is requisite that the pulp in the vat 
should be stirred up at short intervals, to keep 
it of an equal consistency. 'There are three 
workmen employed in this stage of the opera- 
tion, called the miman or dipp&r, the ooueh&r^ 
and the lijt&r. The dipper is provided with 
a mould, formed of well-seasoned mahogany, 
across which parallel wires are stretched close 
together, a few other stronger ones being also 
placed at right angles with them, and at some 
distance from each other. The lines formed in 
the paper by these wires are called water- 
mgrhsi hnt, in the modem improvement of 
wove paper, these are avoided by rising wire 
doth woven in a loom, which, being tightly 
stretched over the frame, produces no water- 
mark. This mould is provided with another 
frame, called a deoUe, which fits it exactly, 
and forms a boimdary line to the sheet of 
paper, which would otherwise have a rough and 
jagged edge. This contrivance, by supplying 
an edge to the mould, gives it the character of 
a sieve, which enables the dipper (after he has 
dipped the mould into the vat, and taken in a 
sufficient quantity of the pulp, and given it a 
gentle motion to equalise its thickness) to drain 
the water away ; be then removes the deckle, 
replaces it on another mould, and proceeds 
as before; whilst the second workman, the 
concher, removes the sheet of paper thus made 
on to a felt, being a piece of woollen cloth, and 
then returns the mould to the dipper, who, in 
the meantime, has been operating with another 
mould, and forming another sheet ; they thns 
exchange the moulds, the one dipping, and the 
other couching, until they have completed six 
quires of paper, which is called a ^ost. When 


this quantity is completed, the heap is conveyed 
to the vat press, and subjected to heavy pres- 
sure. The six quires remain in the vat press 
until the dipper and the coucher have per- 
fected another post, when they are removed to 
give place to it ; and then the office of the third 
workman, the lifter j commences. He separates 
the sheets of paper from the felts, and forms 
them into a pile, which is again subjected to a 
second press, which detaches from them a great 
quantity of moisture. Here it remains until 
me workmen are prepared to replace it with a 
similar quantily, when it is taken to the drying 
rooms, and hung up on lines to dry. These 
lines are carefuUy covered with wax, both to 
prevent adhesion and contraction ; and the open- ’ 
ing of the windows should be strictly attended 
to, that the drying maynot proceed too rapidly. 
This being accomplished, it is taken down, 
shaken, to make the dust fall out, and to sepa- 
rate the sheets from each other, and laid up in 
heaps ready to be sized. The size is prepared 
of a due consistence, twice filtered, and a por- 
tion of alum added. The workman dips a 
handful of the sheets, holding them open at 
the edges, that .they may more equally imbibe 
the moisture, and after this process they are 
again subjected to the press. They are after- 
wards dried, sorted, brought under repeated 
and excessive pressure, and finally made up 
into quires and reams. 

But as the process of paper-making must 
necessarily be comparatively slow when prac- 
tised by hand, machinery (described above) 
has been resorted to. One of these machines 
can produce an enormous len^ of paper per 
minute; and it is this which enables us to 
enter into competition with the foreign market, 
which we could not otherwise do, on account 
of the difference in the value of manual labour. 
In the old method, it took three months after 
receiving the rags into the mill to complete 
the paper: by the machine, they can receive 
the rags on one day, and deliver the paper 
made from them on the next. 

The stuff, having been prepared and bleached 
in an expeditious manner by machinery, is 
emptied into the chest or tub, F, as before, 
and thence is delivered gradually into the vat, 
where it is kept in continual motion by means 
of revolving fans, called hogs, ^ Q-. The pulp 
is conveyed from this reservoir by a lifter, 
H, a cast-iron wheel in a wooden case having 
a number of buckets affixed to its circum- 
ference. The trough, I, placed beneath the 
endless wire, K, is for the purpose of receiving 
the water which drains away from the pulp 
during the process of manufacture, and this 
water is returned by a conducting spout to the 
lifter, where by a rotation of the buckets both 
the pulp and back-water become again thorough- 
ly mixed, and are raised by the lifter through 
the spout, Jj, into the trough, M, where the 
pulp is strained by means of a sieve or knotter. 
The long cascade or continuous stream of 
pulp, regulated with reference to the proposed 
thicimess of the paper to be made, gently 
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descends on tlie moving vvire plane, 
is perpetually travelling onward and onward; 



and, for its more perfect eq^ualisation, a second 
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movement is resorted to, by means of a sort of 
caank, wkich gives the web a gentle vibratory 
motion at short intervals, anddifidises the liquid 
ptdp evenly over the surface. At the end 
nearest to the trough the pulp is, of coTirse, 
perfectly fluid ; but, as the web travels on, the 
moisture partially sinks thror^h' the fine aper- 
tures of the webbing, and the material coagu- 
lates. There has been a fashion prevalent of 
late years of having paper barred or laid : 
this appearance is given at this juncture. 
While yet moist, just before passing from the 
wire webbing, it is subjected to the pressure of 
a wire roller, which gives the indentations of 
the stripes or lines ; this cgrlinder is called a 
dandy roller, P ; it is received off this from 
the wire gauze hy a continuous felt, S, which 
conducts it through two pairs of pressing 
rollers. This process answers to the wet press 
in the hand-made paper; and formerly this 
was the termination of the labours^ of the 
machines, the remaining work of drying, &c. 
being accomplished by hand. But an in- 
calculable improvement was achieved by the 
addition of the diying rollers. These are 
cylinders of polished metal, which effect in a 
few moments the perfect drying of the paper. 
While yet moist, the paper passes oyer the 
first, moderately warm, heated by injected 
steam; again over the second, of larger dia- 
meter, of greater warmth ; and again over the 
others, with an augmented heat. The paper is 
now perfectly dry^ and, passing over the 
glazing rollers, its manufacture is completed. 
The final action of this wonderful machine is 
to wind the paper ’round a last - roller or reel^ 
which when fall iS exchanged fox another, and 
so <m Bucees^vely. If the paper' is intended for 
printing purposes, it can be sized sufficiently 
m the pulp, by an admixture of alum^ seda, and 
resin, or the like ; bnt if it is to serve as 
i writing paper, it has to nnder^o a more 
effectual method of sizing ; the size in this cape 
being parings obtained from tanners, curriers, 
and parchment makers, as employed in the 
case of hand-made papers. Animal size, which 
is essential for all good writing papers, cannot 
at present be employed in the process of 
m^ufacturing paper by the machine without 
injury to the felts, and it therefore becomes 
necessary to^ pass the web of paper, after it 
has been dried by the cylinders, through the 
size reservoir and thence over the skeleton 
drums of the drying chamber, as shown in the 
figure. 

Here the work of the machine is finished, 
and the paper, being in long webs of many 
ypds, requires to be cut into sheets. After 
different methods had been tried, a supple- 
mentary machine was invented, which receives 
the web from off the reel on to a drum, cuts 
it into sheets of proper lengths with a circular 
knife, continually revolving, while the divided 
web proceeds ; and these sheets are received and 
placed in regular heaps by children. 

The manufacture of the paper being thns 
, completed, the sheets are separately examined, 
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and every; knot or Hemisli oarefnEy removed, the verdict. And, another mstance occurred, 
the torn or damaged ones. heiug laid apart. In at Messina, where the monks of a certain, 
tliis state they are subjected to the action of a monastery exhibited, with great triumph, a. 
powerful press, in the foil and open ska of the letter as being written b;^ the .Virgin Mary ^h 
sheet: they are then counted, into quires of hear own hand. Unluclmy for them, however, 
twenty-four sheets, which are folded in the this was not, as it easEy might have been, 
middle, and put into reams, each ream contain- written upon the ancient papyrus, but on paper 
ing twenty quires, of which the , two on the out- made of rags. On one occasion a visitor, to 



side are made up of twenty sheets each from the 
damaged sheets that were thrown out. In t^s 
state they are again pressed, and finally tied 
up in coarse paper wrappers. These wmp- 
pers were formerly stamped by the excise- 
man ; the Act 6 & 7 Wm. IV. c, 52 charging 
the paper with an excise duty of three half- 
pence a pound. 

Although the machinery of a paper miU win 
sometimes reach to a length of a thousand 
feet, the quantity of machinery (says Or. 
Fairbairn) is not considerable when compared 
with mills for the manufacture of the textile 
fabrics ; and, with the exception of the paper 
machine, the drying, cutting, and sizing ma- 
chines, a mill for the manufacture of paper, so 
far as its mechanism is concerned, is almost 
exclusively a piece of woE-construeted mEl- 
work. The other parts of the manufacture 
belong to the chemist, both before and after 
the mechanical operations have been effected. 

Blotting paper, filtering paper, and the like, 
are rendered absorbent by the, free use of 
woollen rags and the absence -of, si?e. 

Bice paper is not an artificial; production. 
[Bice Paper.] 

Connected with the manufacture of paper, 
says Dr. Ure, ‘ there is one point of consider- 
able interest and importance, and that is what 
is commonly, but erroneously, termed the water- 
mark^ whirii may be noticed in the Times 
newspaper, Bank of England notes, cheques, 
and bEls, as also in every postage and receipt 
label of the present day. Water-marks have 
at various periods been the means of detecting 
frauds, forgeries, and impositions, in onr courts 
of law and elsewhere, to say nothing of the 
protection they afford in the instances already 
referred to, su(^ as bank notes, cheques, receipt, 
bill, and postage stamps. The celebrated 
Curran once distinguish^ himself in a case 
which he had undertaken, by shrewdly referring 
to the water-mark, which effectuaUy determined 
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whom this was shown, observed, with affected 
solemnity, that the letter involved also a, mi- 
racle, for the paper on which it- was written 
was not in existence until, several centuries 
after the death of the Virgin,* 

The various sizes of paper have, in some 
instances at least, derived their names from 
the water-marks used at the periods of their 
manufacture. Thus from me mark of the 
jug, in paper manufactured in 1540-1560 ; 
foolsoa^^i a later device ; ^osi^ .from a post- 
horn, about 1670. The water-mark in Ca:?:ton’s 
(xame anA Tlaye of the Chesse, and common in , 
works printed by him, was a letter p sur- 
mounted by a star. 

The perfection to which water-marks have 
been brought is shown by the following mode, 
quoted from Dr. Ure, and adopted by the Bankf 
of England: ‘To produce a line water-mark, 
of any autograph ■ or crest, we- might either, 
engrave the pattern or device first in some 
yi^ding surface, precisely as we should em- 
grave a copper-plate -for printinp, and after- 
wards, by immersing the plate in a solution- 
of sulphate of copper, and electrotyping it 
in the usual way, allow the interstices ^ of 
the engraving to give as it were a casting, 
of pure . copper, and thus an exact repre- 
sentation of the original device, which, upon 
being removed from the plate, and affixed 
to the surface of the wire-gauze forming the 
mould, would produce a corresponding im- 
pression in the paper; or, supposing perfect 
identity to be essential, as in the case of a hank 
note, we might engrave the design upon the 
surface of a steel me, taking care to cut those 
parts in the die deepest which are intended to 
give greater efifect in the paper, and then, after 
having hardened, and o^erwise properly pre- 

E ared the die, it would be placed under a steam 
ammer or other stamping apparatus, for the 
purpose of producing what is technieaEy termed 
a forces which is required to assist in traus- 
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ferring an impression from the die to a plate 
of sheet brass. This being done, the die, mth 
the monld-plate in it, voidd next be tahen to 
a perforating or cutting machine, where the 
back of the mould-plate — ^that is, the portion 
which projects aboYe the face of the die — 
would be removed, while that portion which 
was impressed into the design engraven would 
remain untouched, and being subse- 

quently taken from the interstices of the die 
and placed in a frame upon a backing of fine 
wire-cloth, becomes a mould for the manu- 
facture of paper of the pattern which is 
desired, or for the production of any water- 
mark, autograph, crest, or derice, however 
complicated. 

‘ Light and shade are occasioned by a very 
similar process, hut one which perhaps requires 
a little more care, andnecessarily becomes some- 
'j^hat more tedious. For instance, in the former 
case the pulp is distributed equally throughout 
the entire surface of the wire forming the 
mould, whereas now we have to contriTe the 
ineans of increasing to a very great nicety the 
thickness or distribution of the pulp, and at the 
same time to make provision for the water’s 
draining away. This has been accomplished by 
first tafing an electrotype of the raised surface 
of anj model or design, and again, from that, 
fornung in a similar manner a matrix or mould, 
both of which are subsequently mounted upon 
lead or ^tta pereha, in order that they may 
withstand the pressure which is required to he 
put upon them in giving impression to a sheet 
of very fine copper wire-gauze, whidi, in the 
form of a mould, aud in the hands of the 
vatuaan, suffices xdtimatdy to produce those 
beautiful transparent effects in paper pulp. 
The word Five in the centre of the Bank of 
England note is produced in the same man- 
ner; the deepest shadows iu the water-mark 
being occasioned by the deepest engraving 
upon the die, the lightest by the shallow- 
est, and so forth ; the die being employed to 
give impression by means of the stamping 
press and force to the fine wire-gauze itself, 
which by this means, provided the die be pro- 
perly cut, is accomplished far more success- 
fully than by any other process, and with 
the additional advantage of securing perfect 
identify. 

‘ It may be interesting to call attention to 
the contrast as regards ^e method of mould- 
making originally practised, and that which 
has recently been adopted by the Bank of 
England. In a pair of five-pound note moulds, 
prepared by the old process, there were 8 curved 
borders, 16 figures, 168 large waves, and 240 
letters, which had aU to be separately secured 
by the finest wire to the waved surface. There 
were 1,056 wires, 67,684 twists, and the same 
repetition where the stout wires were intro- 
duced to support the under surface. Therefore, 
with the baAing, laying, large waves, figures, 
letters and borders, before a pair of moulds 
was completed, there were some hundreds of 
thousands of stitches, most of which are now 
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avoided by the new patent. But further, by 
diis multitudinous stitching and sewing, the 
parts were never placed precisely in the same 
position, and the water-mark was consequently 
never identical. Now, the same die gives 
impression to the metal which transfers it to 
the water-mark, with a certainty of identity 
xinattadnable before, and, one could almost say, 
never to be surpassed.’ 

Paper may be divided into three classes: 
writing, printing, and wrapping; the former 
into five divisions, viz. cream wove, yellow 
wove, blue wove, cream laid, and blue laid ; 
the printing into two^ laid and wove; the 
wrapping into foibr — ^blue, purple, brown, and 
whited brown. 

Indelible Cheque JPaper has been patented at 
various periods during the last forty years for 
the purpose of affording obstacles to the frau- 
dulent alteration of the amount and intent of 
bankers’ cheques and drafts. One of the latest 
modes, that of Mr. Robert Barclay, is performed 
by a process of manufacturing a white writing 
paper on which writing ink is stated to be 
unalterable for fraudulent piu^oses by any 
existing chemical process. He inco^orates iu 
the paper an insoluble ferro-cyanide and an 
insoluble salt of manganese, and provides 
a^inst the discolouration of the paper in the 
sizing process (which has been a serious 
objection in practice to the use of the ferro- 
cyanide of potassium) by discarding the nse of 
alum, and sizifig the paper by the acetate 
of alumina in lieu of it. Writing placed upon 
this paper strengthens^ in intensity when ex- 
posed to damp, sea air, or water, influences 
which ordinarily cause common writing ink to 
fade and become illegible. This paper has 

some of the most emment scientific men of the 
day, hut it has not been generally adopted. 

The paper duty was first imposed, but only 
for two years, in 1696, during the reign of 
William III., and consisted of 20 per cent, ad 
valorem on English, and 26 per cent, on im- 
ported paper, parchment, and pasteboard. The 
10th of Anne imposed the first tax upon news- 
papers and advertisements, and also a tax 
upon paper and foreign books, dividing paper 
into twelve qualities, taxing each according to 
its value. The first year it produced only 
13,743?. bs. ^d. (Bibles, Prayer-books, and 
Confessions of Faith were exempted). In 1803, 
paper was divided into only two qualities. 
The Act 6 «& 7 Wm. IV. c. 62 imposed a uni- 
form duty of l^<f. per pound, and the effect 
was to raise the revenue from this source from 
790,777?. in 1836 to 1,244,723?. in 1857. In 
1840 an additional 6 per cent, was imposed; 
but m 1861 the tax was repealed. 

when the duty on paper was charged accord- 
ing to the size, the exact dimensions of the 
sheets was insisted upon ; but when the mode 
of imposing the duty was changed from size 
to weight, the makers began to vary tbe size. 
The following table sho’ws what the dimensions 
ought to be : — 
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First Table. 

! Imperial Writing 
Super Itoyal do. 
Royal do. 
Medium do. 
Demy do. 
Thick and Thin Post 
loolscap . 

|Pott / . . 

Extra Large Post 

Second TcCble, 
iDouhle Atlas . 
Demy. . . 

Copy or Bastard 
Foolscap . 

Litnss Foolscap 
Pott . . . 

Grand Eagle, or 
Douhle Elephant . 
Columbier. 

Atlas . 

Do. Small 
Imperial . 

Super Royal 
Long Ro;^l 
Royal 


Demy 
Short D 


Demy 

Crown 
Large Fan 
Smiul do. 


Third Table. 
[Double Demy . 
Royal do. . 




I Demy, Single . 
Double Crown . 
Single do. . 
Demy Tissue . 
Crown do. . 
Double Pott 


Elephana 
Sugar, Blue 
Do. do. Small 
Do do. Demy 
Do. do. Crown 
Purple, Royal 
Blue Elephant 
Do. Royal 
Do. Demy 
Do. Grown 

Fija, Table. 
Royal Hand, thick .[ 
Royal Hand 
Lumber Band . . , 

Doable Two-pound . 
Single do. do. 
Middle Hand, double 
Middle Hand . 
Small Hand, doable 
Small Hand 
Couples, pound . , 

Do. half pound. 
Imperial Cap . 
Eavon Cap 
Bag Cap . 

Eentieh Cap . 

Four Pounds . 
Small 0^. 

Double Four Pounds 
Single Two Pounds 


Paper Coals A pecuKar variety of lig- 
nite, consisting of a 'bitumin.oiis shale, splitting 
readily into films or leaves not thicker than 
paper. This variety is chiefly foxind in G-er- 
many, near Bonn, at the base of the newer 
tertiary brown coals of that district. Not 
Tinfreqnently a kind of polishing slate is found 
between the laminae of the paper coaL This 
mineral being silica in an extremely fine state 
of division, is probably of contemporaneous 
origin, and has perhaps some reference to the 
nature of the deposit and the existence of this 
peculiar form of lignite. 

Paper Hang^ngSs This important and 
elegant substitute for the ancient hangings of 
tapestry or cloth came into use about two 
hundred years ago. The manufacture has been 
raised by a succession of improvements to a 
high state of ]perfection. 

The paper is commonly printed or stained 
with wooden blocks. The blocks are prepared 
by the pattern being marked on the face, the 
remainder being cut away, or by small pieces of 
metal being in part inserted in the blocks. The 
paper is stained by the surface of the blocks 
being dipped in colour, and laid on the paper, 
which has been previously covered with a thin 
coat of colour. In the cheaper kinds of paper 
hangings, a coloured paper is used to print on. 

By far the greater portion of paper hangings 
are now produced by steam machinery; the 
patterns are produced by inserting metal in 
cylinders, whwh. are placed near each otiier. 
The paper is printed by being passed over 
or under the series of cylinders, which, being 
heated, dry the colours instantly, so that a 
long length of paper is put into the machine 
plain, and almost in an instant of time it comes 
out at the other side a length of finished paper 
hangings of a dozen or even twenty colours, fi' 
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bo be hung. The papers are sometimes printed 
with^ varnish or size, and gilt or copper leaf 
applied ; or bisulphide of tin {aurum musivum) 
is dusted over so as to adhere to the pattern ; 
and in what are called flock ‘gangers, dyed 
wools minced into powder are similarly ap- 
plied. Powdered steatite or Prench chalk is 
used as the ground for satin papers, the gloss 
being produced by the ground being rubbed or 
polished. Striped papers are sometimes made 
by passing the paper rapidly under a trough, 
which has parallel slits in its bottom, through 
which the colour is delivered ; and a number 
>f other very iagenious and beautiful contri- 
vances have lately been applied in this im- 
portent branch of art. The invention of the 
paper machine, by which any length of paper 
may be obtained, effected a great change in 
paper hangings, which could formerly only he 
printed upon separate sheets, and were much 
more inconvenient to print as well as to apply 
to the walls. 

Paper IMConey. In Political Economy, 
this term is generally used to denote the issues 
of hanks as well convertible as inconver- 
tible. But some economists, and in particular 
the late Mr. Thomas Tooke, whose authority on 
all banking questions stands deservedly high, 
employed this expression in a peculiar sense 
for inconvertible paper only, using drculatin^ 
credit to denote bills of exchange and securi- 
ties analogous to them. [Bajsk; Cubbenot; 
Exchange, Bill op ; Money.] 

Paper XTautUus. [Abgonaut.] 

Papier IMCoure, Paper impregnated with 
a sweetened solution of arseniate of potash is 
used, under the above name, as a fly-poison. 

Papier-m&cb^ A name given to 

articles manufactured of the pulp of ;paper, or 
of old paper ground np into a pulp, with other 
materi^s, and moulded into various forms. 
This article has been used upon an extensive 
scale for the manufacture of mouldings, ro- 
settes, and other architectural ornaments; 
pilasters, capitals, and even figures as large as 
life, have also been made of it. It is lighter, 
more durable, and less brittle and liable to 
damage than plaster, and admits of being 
coloured, gilt^ or. otherwise ornamented. An- 
other material, similar to papier-mAchd and 
extensively used, is called carton gierre. 
Another kind of papier-mAch4 consists of 
sheets of paper pasted or glued and power- 
fully pressed together, so as to acquire when 
dry the hardness of board, and yet to admit, 
vhile moist, of curvature and flexure; tea- 
trays, waiters, snuff-boxes, and similar ar- 
ticles are thus prepared, and afterwards care- 
fully covered by japan or other varnishes, and 
often beautifully ornamented by figures . or 
landscapes and other devices, &c., inlaid occa- 
sionally with mother of pearl. A mixture of 
sulphate of iron, quicklime, and glue, or white 
of egg, with the pulp for papier-m4ch4, renders 
it to a great extent waterproof ; and the further 
addition of borax and phosphate of soda con- 
tributes to make it almost fireproof. 
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PapiUo. [Bxjttbbflt.] 

Papilionaceee, [LsGiTMiBros^.] 
Papilionaceous (Lat. papilio, a buUerjlf). 
In Botany, a name given to the corolla of 
leguminous plants, from its fancied resemblance 
to the figure of a butterfly. This form is seen 
in the garden pea and bean, and consists of a 
large upper petal or veadllum, two lateral petals 
called alae, and two intermediate petals forming 
a Carina, 

PaplUonIdse (Lat. papilio). The name of 
a family of Lepidopterons insects, of which 
the genus J?a^Uio is the type. [Buttbrixt; 
Biurnals.] 

PapUlso (Lat.). In Anatomy, minute coni- 
cal or cyhndriform elevations, usually well 
supplied with vessels and nerves: they are 
close-set, and prominent on the palmar surface 
of the fingers ahd the plantar surface of the 
toes, where they are disposed iu double rows 
along j^aUel curved lines* They are very 
numerous, and of different kinds ; e.g. mnictd^ 
aalycAform^ on the upper surface of 

the tongue. 

Pappus (Lat . ; Ghe. ttAttitos), In Botany, a 
name ^ven to the calyx of Oimpositat wnich 
eadsts in the rudimentaiy condition of a enp or 
membranous coronet, or in the more perfect 
state of slender hairs or scales, or in some other 
similar condition, at the top of the achene or 
fruit* 

Papyri (Lat.; Gb. wihrvpos). The name 
given to the written scrolls, made of the papy- 
rus, which have been found in various ;^aces, 
but more especially in Egjjrpt and Herculaneum. 
The process of making papyri was as follows : 
The interior of the stalks of the plant, after 
the rind had been removed, was cut into 
thin slices in the direction of their length; 
these being laid on a flat board in succes- 
sion, similar slices were placed over them at 
right angles; and their surfaces being ce- 
mented together by a sort of glue, and sub- 
jected to a proper degree of pressure, and 
well dried, the papyrus was completed. The 
length of the slices depended, of course, on 
the breadth of the intended sheet, as that of 
the sheet on the number of slices placed in 
succession beside each other ; so that, though 
the breadth was limited, the papyrus might be 
extended to an indefinite length. Many of the 
papyri which have been preserved vary greatly 
in their texture and appearance: they are 
generally fragile, and difficult to unroll until 
rendered pliable by gradual ^osure to steam 
or the damp of an English dimate ; and some 
are so brittle that they appear to laave been 
dxi^ by artifidal means. (Sir Q-. Wilkinson’s 
Manners, andl Ousioms of the Ancient TJgyp- 
tians, vol. iii. pp. 147-8.) Much interest was 
excited by the discovery of the papyri rolls at 
Herculaneum ; but after all the trouble that 
has been taken, little or nothing has been found 
worthy of the pains. All the deciphered 
papym are contained in the work JSCercmanm- 
simn Yolwrpmvm guee supersunti Edinburgh 
Iteview, Oct 18fi2. 
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Papyrin. A modification of paper formed 
on dipping it into sulphuric acid, washing, 
immersing in dilute ammonia, rewashing ana 
drying. The product is tough and durable. 
It is commonly called vegetable parchment. 

Papyrus. [Paper.] 

Par (Lat. equal). The most significant 
employment of this word is in relation to 
foreign exchanges [Exchange, Par op] ; but 
it is also familiarly used to denote the exact 
correspondence of a jiublic security or stock 
with toe sum which it represents. Thus a 
stock of 10^., 26Z., or 1002. shares is said to he 
at par when the market price exactly equals 
toe sum invested, and to be at a premium or a 
discount when the sale can be effected with 
some advantage to the holder, or cannot be 
effected without some loss. The price of an 
investment would always be at par provided it 
were absolutely safe, and no increase or dimi- 
nution of its capital value was likely to occur. 
In otoer words, its maSrket value would represent 
toe ordinary rate of interest. 

Parcu A very small Turkish coin, equal to 
the fortieth part of a piastre. 

Parabautc Jkcld. One of the acids 
resulting from the action of nitric acid upon 
uric acid ; it forms colourless and transparent 
six-sided prisms, very soluble and sour. Its 
composition is represented by toe formula 
C« 04 N 2 + 2H0. 

Parable (Or. itapafioxii ; from irapa^dKKcoy 
I compare). In Rhetoric, in the original sense, 
a comparison; but the word is employed chiefly, 
in modern usage, to denote short tales, after 
toe Oriental manner, in each of which, as 
in too parables of the Hew Testament, not 
only a moral or religious truth is conveyed, but 
toe objects contained in the hidden sense are 
distinctly represented by parallel objects or 
types in the external narrative. 

Parabola (Or. vapa^o\h). In G-eometiy, 
one of toe conic sections ; formed, in fact, by the 
intersection of toe cone with a plane parallel to 
one of its sides. Considered as a plane curve, 
toe parabola may be defined as follows : A point 
P, and a straight line B B^ being given in posi- 
tion, let another point I) be supposed to movo 
in such a manner in the plane P B B', that its 
distance D F from the ^ 

given point is always t™ ' 

equal to its distance 1 

BH from the given o 
straight line: the point 
B wiE trace out the /( , 
parabola. ' 

The given line BB^ is called the directrix of 
the parabola; the given point F is the/<? 6 ’z^ 5 ; 
the straight line P C, drawn through P perpen- 
dicular to toe directrix, is the any 

straight line H h parallel to 0 P is a diameter \ 
the point in which the diameter meets the 
curve is the vertex of the diameter; and a 
straight line, quadruple the distance between 
toe vertex of any diameter and the directrix, 
is called too latus rectum or parameter of that 
diameter. 


798 



PAKABOLA 

Prom tlie preceding definition of the curve, 
its algebraic equation, referred to any tangent 
I) T and the diameter D h through its point of 
contact, is easily found tobe 5 ^^*=jpar, vhere f is 
the parameter of that diameter. The square 
on any ordinate, therefore, is equal to the 
rectangle under the parameter and the corre- 
sponding abscissa— hence the name parabola. 
The polar equation of the curve, referred to 
the focus, is 

a 

* 4ycos®-=n, 

2 

a particular form, therefore, of the general 
equation 

j" cos n 0=a“. 

Every foc(d radius vector E P, and the corre- 
sponding diameter DA are equally inclmed 
to the tangent D T [Tangunts, Method oe], 
so that if the curve could reflect light, a ray 
issuing from the focus would be reflected par- 
allel to the aais. Advantage is taken of this 
property in the construction of parabolic re- 
flectors. [Parahoxoid op Revolution.] 

Since the spaces described by falling bodies 
are proportional to the squares of the times, 
the equation at once shows that the tra 

jectory of every projectile in an unresisting 
medium must be a parabola whose diameter is 
parallel to the direction of the force of gravity. 
[Q-unnebt; Pbojectixe.] 

The parabola is also remarkable as being 
the first curve whose indefinite quadrature was 
effected. Archimedes found ^at the area 
enclosed between any parabolic arc, the dia- 
meter through one of its extremities, and the 
ordinate to that diameter through the other 
extremity of the arc, is equal to two-thirds of 
the parallelogram constructed on the ordinate 
and abscissa. 

The term iparahola is also applied to all 
algebraic curves of a higher order determined 
by an equation of the form The 

curve whose equation is is called the 

cubical parabola ; and that which has for its 
equation = the semicubical parabolar. 
This latter curve is celebrated in the history of 
the algebraic analysis as being the first curve 
that was rectified, or found equal in length to 
an assignable straight Hue; and the honour 
of the discovery belongs to an Englishman, 
William Neil, who died in 1670 at the early 
age of thirty-three. The same discovery was 
made nearly at the same time by Van Heuraet 
in Holland ; till then it had been supposed by 
geometers impossible to assign a straight line 
equal to the arc of any algebraic curve (the 
rectification of the cycloid had been found by 
Sir Christopher Wren) ; but the discovery of 
the method of fiuxions soon showed that there 
are innumerable classes of curves susceptible of 
indefinite rectification. In fact, all parabolas 
of this form where n is any num- 

ber whatever, may be rectified. (Montucla, 
Mistoire des MaiMmaUques^ tom. ii. p. 151.) 
[Oomc Sections.] 

:Para1>ola* Ca1>lcal. [OubioaxPaeabola.] 
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Paralbolaf Seml-cubicaiX. A curve of 
the third order and class, having the equation 
It has a cnsp at the origin and a 
point of infiexion at infinity. It is sometimes 
called jy^’5 parabola. [Parabola.] 

Parabolic Curve. A curve of which the 
equation is of the form 

y = « + -f nr* + &c. 

Curves of this kind are frequently employed 
for the purpose of representing a number 
of observations, or fox approximating to the 
areas of other curves : for it is always possi- 
ble to cause a parabolic curve to pass through 
any number of points in a given curve, by 
making as many of the coemcients, a, 5, c, 
&e., indeterminate as there are points given ; 
and the curve thus described will differ less 
from the given curve according as the number 
of points is greater. But the area of the para- 
bolic curve can always be determined ; tliere- 
fore that of the other curve may be found to 
any required degree of approximation. 

Parabolic Cylinder. A surface generated 
by a line which moves parallel to itself and 
has a parabola for its directrix. Its plana 
sections are parabolas. 

Parabolic Point, A point on a surface 
at which the indicatrix is a parabola. It is a 
cusp on the section of the surface made by 
the tangent plane. The inflexional tangents 
at the point? coincide with the tangent at this 
cusp. [Indioatrix.] The polar quhdric at a 
parabolic point is a cone, and all such points 
lie upon the Hessian, which latter surface is of 
the order 4(w— 2) when that of the original 
surface is n. The parabolic points, therefore, lie 
on a non-plane curve of the 4w(»— 2)*^ order. 
The tangent plane at a paraholic point is of 
the kind called stoif/owary [Stationary Tangent 
Planes], and through any point in space pass, 
in general, 4n(n—l)(n—2) such planes. 

Parabolic Spfadlc. The sohd generated 
by the rotation around its chord of the segment 
of a parabola cut off by any line perpenmcular 
to the diameter. 

Par ab Clio Spiral. In Geometry, the 
name usually given to a curve derived from a 
common parabola by supposing its principal 
diameter to be wrapped round the circumference 
of a circle, the ordinates still remaining normal 
to the bent diameter, and therefore coinciding 
in direction with the radii of the circle. Galling 
a the radius of the circle, taking its centre as 
pole, and assuming as axis of polar coordinates 
the radius which passes through the vertex of 
the deformed parabola, the equation of the 
spiral will obviously be (r— where® 
is the parameter of the original parabola, vf 
the two branches of the curve, one will obviously 
remain without the circle, from whose circum- 
ference it wiU incessantly recede the other will 
enter the circle, pass through its centre, when 

0= ?, and finally leave the circle at the point 

diametrically opposite to that deterimned by 
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the Talte 6.-^2. The curve may be easily 
traced. 

^Paraboloid. A stixface of tbe second 
order, some of ■whose plane sections are para- 
bolas. Two kinds of paraboloids are dis- 
tinguished, according to the nature of their 
non-parabolic sections. These wiU be found 
described under Eixiptic Pababoloid and 
Hypbbbolio Pababoloid. 

Paraboloid of KewoMtlou. A surface 
of the second order generated by the rotation 
of a parabola around its principal or focal 
diameter. [Elliptic Paraboloid.] Its equa- 
tion, referred to rectangular coordinate axes, 
whose origin is at the vertex, is 
where ^ is the parameter, or double ordinate 
at the focus, of the generating parabola. The 
focus of this curve is also the focus of the 
Surface. The instruments known in astronomy 
and physics as parabolic reflectors are of this 
form, since in ■virtue of a characteristic property 
of the parabola all rays issuing from the focus 
are reflected parallel to the axis. [Parabola.] 

The solid bounded by a paraboloid of revo- 
lution and a plane perpen^cular to its axis 
was formerly, and is still occasionally, called a 
araholie conoid. Its volume is equal to one 
alf the circumscribed cylinder, and to three 
halves of the cone having the same base and 
altitude, 

Paracelslsts. Pohowers of the school of 
Paracelsus in medicine, physics, and mystical 
science. The founder of this school may per- 
haps be called with justice the most distin- 
guished quack Who e'ver made a figure in the 
■world. He practised medidue ‘ with the bold- 
ness of a wandering empiric,’ and established 
a successful opposition to the traditionary doc- 
faines of the so-called schools of Hippocrates 
and Aristotle. He mingled his medical and 
chemical knowledge with the speculations of 
the Cabbala, and "with a theosophy of his O'wn. 
He died in 1541, His followers continued to 
influence the schools of G-ermanyfor more than 
a century. (Hallam’s Introd. to the lAtera- 
twre of^ Middle Ages, i. 541, 639, ii. 70, &c . ; 
Mosheim, vol. iv.) 

Paracentesis (G-r. irctpaKkvrriifis, perfora- 
tion). The operation of tapping any of the 
cavities of the body for the purpose of -with- 
drawing a contained fluid. 

Paracentric (Gr. irapd, and KeWpov, 
omtre). In the higher Geometry, the name 
given to a curve line having this property, that 
a heav;^ body descending along it by the force 
of gravity will approach to or recede from a 
cmb'B or fixed point, by equal distances in 
equal times. 

Paracentric MCotion. In Astronomy, the 
rate at which a planet approaches nearer to or 
recedes farther from the sun or centre of attrac- 
tion in a given interval. 

Paraoepbalopliores (Gr. vapd; K^tpaKh, 
head ; and tpipo), I carrg), A name given by M. 
de Blain-ville to a class of Molluscs, compre- 
hending those in which the head is hut little 
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distinct from the body, but always provided -with 
some of the organs of sense. 

Paractrate (Er.). An apparatus resem- 
bling the common umbrella, but of greater ex- 
tent, intended to enable an aeronaut, in case 
of alarm, to drop from his balloon to the ground 
■without sustairiing injury. This is effected by 
means of the resistance of the atmosphere. 
"When the parachute is detached from the bal- 
loon, and abandoned -with its load in the air, it 
must proceed at first, from the continued action 
of gravity, with an accelerated motion, until 
the increased velocity produces a resistance 
equal to the force of attraction, or the weight 
of the apparatus with its load. After this equi- 
librium has been attained, the parachute will 
descend •with a nearly uniform velocity. Ac- 
cording to theory, this terminal velocity, sup- 
posing the surface of the parachute to be flat, is 
equal to that which a heavy body would acquire 
in falling through the altitude of a column of 
air incumbent on that surface, and having the 
same weight as the whole apparatus. A cir- 
cular parachute having a diameter of 30 feet, 
and weighing -with its load 225 pounds, would 
acquire a terminal velocity of about 13 feet per 
second ; and a person descending -with it at this 
rate would receive the same shock on reaching 
the ground as if he dropped freely from a height 
of 2f feet. (For the method of solviim this 
problem, see Hutton’s Mathematical Tracts, 
'ol. iii. p. 316.) The actual resistance of the 
air is, however, greater than is given by theory, 
and is besides augmented by the concavity of 
ihe parachute, which occasions an accumulation 
of the fluid ; but, ou account of the action of 
the wind, the axis of the parachute wiU. pro- 
bably become inclined to the vertical, in which 
case the resistance will sufrer a diminution. 

One of the most remarkable instances of 
descent from a great height with a parachute is 
that of Gamerin, a Frenchman, who ascended 
in a balloon from an enclosure near Horth 
Audley Street, in London, on the 2nd of Sep- 
t^ber, 1802. After hovering seven or eight 
minutes in the atmosphere, he cut the cord by 
which his parachute was attached to the balloon. 
It instantly expanded, and for some seconds 
descended -with an accelerating velocity, till it 
became tossed extremely, and took such wide 
oscillations that the basket or ear ■was at times 
thrown almost into a horizontal position. The 
intrepid aeronaut narrowly escaped destruction 
by being precipitated on the houses in St. 
Pancras, and at last fortunately came to the 
ground in a neighbouring field. He seemed to 
be much agitated, and trembled exceedingly at 
the moment he was released from the car. 

Brit. ‘Aeronantics.’) 

A more recent experiment with a parachute 
of somewhat different construction terminated 
fatally to Mr. Oockinp;, who conceived a notion 
that -^e -vihrations might be avoided by giving 
the machine a different form. This projector 
constructed one in the form of an inverted um- 
brella, that is, having the concave side upper- 
most, and bound to a strong wooden hoop to 
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prevent its collapse in the descent. The dia- 
meter of the hoop was 34 feet ; and there was 
also a hole of 6 feet in diameter in the middle 
of the parachute, which, it was supposed, woxild 
also contribute to give greater steaidiness. 
Having attached hSuself to this machine, 
he ascended from Vauxhall G-ardens on the 
24th of July, 1887. On being cut away from 
the balloon, the parachute descended rapidly, 
and with violent oscillations : the hoop broke, 
and the unfortunate projector fell, dreadfully 
mangled, at Lee, near Blackheath. 

Paracbute Xiiglit. A suspended light for 
use in war, designed to. illuminate a laige ex- 
tent of ground occupied by the enemy. It con- 
sists of a large calico parachute packed in an 
iron hemisphere, and attached by chains to 
a second hemisphere containing a light com- 
position. The hemispheres are soldered to- 
gether. The ball is fired at a high elevation 
from a mortar; at a given moment the fuse 
ignites a bursting charge, separates the hemi- 
spheres, and lights the composition. The para- 
chute spreads out, and the light floats along, 
gradually descending, the flame issuing from 
a large vent at the bottom. 

Paraclete (Gr. ntapdKKtyros^ advocate). A 
name applied to the Holy Spirit, as an advocate, 
intercessor, or comforter of mankind. It was 
a common opinion in the early centuries of 
the Christian era, that the Paraclete, whose 
mission was promised by Christ, was to appear 
corporeally upon the earth, and complete the 
dispensation. Thus Simon Magus, Manes, and 
others, pretended to be this expected Para- 
clete ; and Tertullian himself was at one period 
infatuated by the claims thus advanced by 
Montanus, 

Paracolam'bite. A mineral found in 
black grains at Taunton in Massachusetts. It 
is said to contain iron and uranium, but no 
titanium. 

Paracrostlc. A poetical composition in 
which the first verse contains, in order, all the 
letters which commence the remaining verses 
of the poem or division. According to Cicero 
(Be Bivinatione ii. 54), the original Sibylline 
verses were paracrostics, [Acnosno.] 

Paracyanogen. When cyanide of mer- 
ciny is decomposed by heat, a hrown solid 
matter remains having the same composition 
as gaseous cyanogen, and is hence called para 
cyanogen. 

Parade (Fr,). The assembly of troops in 
regular order for inspection, muster, exercise, 
or any duty. Also the ground where troops are 
assembled. 

Paradigm (Gr. vapddetyjaa, an example). 
In Ehetorie, a general term used by Greek 
writers in the sense of example or illustration^ 
of which parable fable are species. (Quin- 
tilian V. 2.) Hence, in early theology, those 
writers who narrated the lives of reli^ous 
persons, by way of examples of Christian holi- 
ness, were styled paradigmaiios. 

Paradise (Gr. -mpdteLeoSf Arab, firdau^ 
Gansc. parad^sa). This name was used by 
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the Greek historians to denote the extensive 
parks or pleasure grounds of the Persian 
monarchs. (Xenophon, Cyrop. and (Econom. ; 
Liod. Sic, xvi. 41, xviii. 36; Aulus Gellius, 
ii. 20.) The Septuaginta have employed the 
word in their translation of Gen. ii. 8. It 
also occurs in other parts of their translation. 
(Numb. xxiv. 6 ; Gen. xiii. 10 ; Ezek. xxviii. 
13, xxxi, 8.) It is used in the New Testament, 
in Luke xxiii. 43. The speculations to which 
this passage has given rise, form too extensive 
a subject to be entered upon here. 

According to the rabbis, there is an upper 
or heavenly, and a lower or earthly, para- 
dise. The lower is situated somewhere under 
the terrestrial equator. Each is divided into 
seven dwellings, and each of these is twelve 
times 10,000 miles in length and breadth, A 
column ascends from the lower to the upper 
heaven, by which the souls of the blessed 
mount after a temporary sojourn in the former. 
A wall of partition divides paradise from 
hell; and this will fall when the Eedeemer 
comes, and all Israel be gathered together in 
blessedness. 

The local situation of the terrestrial paradise 
has been a favourite subject of speculation, 
both with the fathers of the church and with 
later enquirers. The reader may consult the 
first volume of the compilation called the 
Ancient Universal History^ where the matter 
is seriously discussed at great len^h ; he will 
also find it treated in an entertaining article 
of the Enoyolopeedia Mftropolitana, (See also 
Schulthess, Bas Baradies^ Zurich 1816.) The 
most ordinary opinion has placed it on the 
Euphrates and Tigris. Josephus regards the 
Pison mentioned in Genesis as the Ganges, the 
Gihon as the Nile. Hardouin places his in 
Palestine. Huet (Be la Situation du Paradis 
Terrestre, 1691) enumerates a variety of these 
theories. The paradise of the Moslems is 
termed in the Koran Gannath, or the Happy 
Gardens ; and its description is evidently bor- 
rowed from the notions of the rabbis and 
Oriental Christians. See, chiefly, chapters Iv. 
Ivi. ; but these passages, although flowery 
enough, contain a very small part of the extra- 
vagances, chiefly drawn from tradition, which 
make up the vulgar Mohammedan notion of 
paradise. (See, in addition to the authorities 
already rated, a learned article in the Kncyolo- 
pcedia of Ersch and Gruber.) 

Paradise, Birds of. [PAainissA.] 

Paradisea. A genus of birds, much ex- 
tolled in fiction, closely allied to the crows, 
hut, unlike them, adorned with brilliant colours. 
The male especially is provided with very long 
hypochondrial feathers (the tufts of which 
are decomposed), as well as brilliantly tinted 
cervical plumes. These are erected on certain 
occasions, and form an exceedingly beauti- 
ful hoodlike crest, The fable invented by 
designing Chinese, that the Paradise birds 
had no feet, has been perpetuated by Linnaeus, 
who termed the most common speraes Paradisea 
apoda. 
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Parados (Fr.). In Fortification, a trayerse 1 
covering the interior of a •work from reverse fire. 

Paradox (Gx. irop{£5o|oy, cmtrary to received 
o^inioTL), A term applied to any proposition 
■which seems to be absurd, or at variance with 
common sense, or to contradict some previous- 
ly ascertained truth; though, -when properly 
investigated, it may prove to be perfectly well 
founded. 

Paradoxus* A name devised to ^ress 
the obscure nature of a genus of Trilotnt^ 
(fossil Crustaceans), to which it is attached, 
and which is characterised by the absence 
or indistinct nature of the prominent even- 
formed eyes which are borne on the shield 
of all other Trilobites. The segments extend 
beyond the sides of the body, and are free 
at their lateral extremity. 

This word serves also as a snecific name for 


sense. Their real meaning and authority have 
been much debated among Hebrew scholars. 

Paragon (Fr. parangon). A model, or pat- 
tern, implying special excellence or perfection, 

Paba-GON. In Printing, the name of a kind 
of type seven siees larger than that used in 
this work. [Type.] 

Paragrapli (Gr. wapa 7 paij>^). This word 
ordinarily signifies a small subdivision of a 
connected discourse. 

^aragraj^M, as used by Greek rhetorical 
lyriters, is a poetical figure employed when the 
writer sums up in a few words the substance of 
a previous passage, by way of transition to a 
new one. (Eustathius On Horn. £1. i. 304.) 

Pabageaph. In Printing, a sign ^ used as a 
reference to notes in the margin or at the foot 
of the page. The paragraph mark is chiefly 
used in the Bible. 


obscure and anomalous animals, as Omitho- 
rhynchtm ipoiradoxus, Le^idosirenparadoxa, &e.; 
or for plants which simulate other groups than 
that to which they belong, as Stmgeria ^aron 
doxa, a cycad -with leaves resembling ferns. 

Paraffin. A name given by Beiehenbach to 
a erystaUisable hydrocarbon, contained in the 
products of the distillation of the tar of beech 
wood and of coral. The word is coined from the 
Latin parum, little, and affinis, akin, to denote 
the remarkable chemical indifference which 
is its characteristic feature. A similar sub- 
stance has been obtained from the petroleum 
of Rangoon and from the products of the 
distillation of peat and lignite. At present it 
, is Saanufactiired in large quantitiesffrom some 
oily bituiainous varieties of cannel csoal. In these 
produets it is accojqppanied by -what is termed 
-which is chiefljr a mixture of fluid 
hydrocarbons, some of which are largely used 
in lamps, and the less volatile of them for lu- 
bricating machinery. Pure paraffin resembles 
spermaceti in appearance ; it is tasteless and 
inodorous; its specific gravity 0‘8 70; it fuses 
at about 112°, and may be distilled unchanged 
at a higher heat. It is now largely employed 
in the manufacture of candles. (Oils.] 
Paragiam (Lat par, equal). In Feudal 
Jurisprudence, the body of nobles (peerage) 
was so termed; the word likewise expressed 
equality of condition in various legal relations, 
as, for example, between the lords in partner- 
ship of a fief. Parage was also a custom hy 
which the elder of several coheirs of a fief 
rendered homage for the whole, and thereby 
guaranteed the enjoyment of it to his coheirs 
as well as himself; in the same manner, one of 
several copurchasers might be admitted to a 
similar privilege. 

Paragroge (Gr. wapa7Q>7'^). Idl Grammar, 
a figure by which one or more letters are added 
at the end of a word; e.g. in the ordinary 
formation of diminutives in most languages. 
[MErApLAsia:.] 

Paragoglo Xietters. In the Semitic lan- 
guages, letters which, by their addition to the 
’©rdinaiy form of the word, import additional 
emphasis or some peculiar inflexion into the 


Paraleipsis (Gr. from vapoXeivta, I omit). 
In Bhetoric, the artificially exhibited omission 
or slight mention of some important ^oint, in 
order to impress the hearers with indigna- 
tion, pity, &c., called by the Latins prseteritio, 
omissio, &c. 

Parallpomena (Gr. ira.paXeLTr6fJi.eva, things 
left out or aside). A term applied, in Biblio- 
graphy, to works of a supplementary character. 
The two books of the Old Testament called by 
us the Chronicles, are termed Paralipomena 
in the Septuagint, as supplementary to those of 
Kings. 

Parallactic Xnstrument. An astrono- 
mical instrument for determining the mobn'a 
parallax, described by Ptolemy in his Almagest, 
and* usually called Ptolemfs Rule. The term 
paraUaetie is sometimes applied to the equa- 
torial ; but in this sense the proper word would 
seem to be parallatic, as derived not from 
parallax, but from parallel, the instrument 
being constructed for the purpose of following 
the stars in their diurnal parallels. (Lalande, 
Astronomie, § 2278.) 

Parallax (Gr. irapdKKa^is, a deolension). A 
change of place or of aspect. The term is used 
in astronomy to denote the difference between 
the apparent place of a celestial object and its 
true place, or that in which it would be seen if 
the observer were placed at the centre to which 
the motion is referred. 'V^en the point of 
reference is the centre of the earth, the change 
of aspect is called the diurnal parallax ; when 
it is the centre of the earth's orhit, the change 
is called the annual parallax. 

IHumal Rarallax . — Let C he the centre of 
•the earth, A the place of the observer, Z his 
zenith, and S a celestial 
body. On observing the ® 
body ^ from A, it will be 
seen in the direction A S, 
making the angle ZAS — b 

with the zenith. But if f 
the observer could be ( j 

placed at 0, he would see V J 

the body in the direction ^ 

0 S, making the angle Z C B with the zenith. 
The difference between these two angles Z A S 
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and Z C S is tlie parallax of S, which, therefore, 
is equal to the angle A S C. Hence it appears 
that the parallax of a celestial body is the angle 
comprised between two lines drawn from Sae 
body, the one to the centre, of the earth, and 
the other to a point on its surface. On accoxmt 
of the immense distance of the fixed stars, the 
diurnal parallax is altogether insensible with 
regard to them. It may amount to a degree in 
respect of the moon ; but the greatest parallax 
of tile nearest planet does not exceed 30". 

It is evident, from the inspection of the 
figure, that although the distance of the object 
S remain the same, the angle A S 0 is not a 
constant quantity, but is greatest when S is 
seen in the direction of the horizon A H, and 
diminishes as the altitude of S increases, 
imtil it vanishes altogether at the zenith, where 
the two lines A S and 0 S merge into the 
line C Z. In order to discover the law of this 
variation, let a=CA, the semidiameter of the 
earth ; »= C S, the distance of the observed ob- 

ject from the centre ; Z = Z A S, the apparent 
zenith distance ; and P = A S C, the parallax. 
How, the sides of a triangle being in the same 
proportion as the sines of their opposite angles, 
we have d : a: : sin. Z : sin P, whence sin P 

=5 sin Z. But as P is always a very small 
d 

angle, the arc may be substituted for the sine 
without sensible error, and the formula becomes 

P s= - sin Z j that is to say, the parallax is 
d 

proportional to the sine of the zenith distance. 
At the horizon Z is a right angle, and sin Z 
=» 1 ; in tHs case, therefore, the expression for 

the parallax becomes ^ called the 

horizontal parallax ; and when its amount has 
been determined by any means with respect to 
a celestial body, the parallax of the body at 
any altitude is found by multiplying the hori- 
zontal parallax by the cosine of the altitude, 
or sine of the zenith distance. 

Since the parallax of a body is given in terms 
of its distance and the earth’s semidiameter, it 
follows reciprocally that the distance of the 
body is given in terms of its parallax. The 
determination of the parallaxes of the different 
bodies of the solar system is therefore a pro- 
blem of great importance in astronomy ; but it is 
’ attended with considerable difficulty m practice, 
although the principle on which it depends is 
extremely simple. It may be described as 
follows: Let two observers be stationed at 


angle O C O' is also known, being the difference 
or the sum of their latitudes, according as they 
are on the same or opposite sides of the equa- 
tor. But the two sides 0 0 and C O' of the 
quadrilateral M 0 C O', being radii of the earth, 
are also supposed to be Imown; hence the 
quadrilateral is determined, and its diagonal 
C M may easily be computed by the rules of 
plane trigonometry. But when 0 M is found, 
the horizontal parallax is also determined, 
being equal, by what hag been already shown, 
to the quotient obtained by dividing the radius 
0 0 by the distance 0 M. In this manner the 
horizontal parallax of the moon was deter- 
mined by Lacaille and Lalande ; the former 
observing at the Cape of G-ood Hope, and the 
latter simultaneously at Berlin. There are 
methods, however, by which the lunar parallax 
may be determined by observations made at a 
single place. 

The moon’s mean horizontal parallax 
amounts to 57' 4'17", or *96116 of a degree. 
In respect of all the other bodies of the solar 
system the parallax is an extremely small 
quantity, and, excepting perhaps in the case of 
Mars, cannot be determined by the method now 
described with sufficient precision and certainty 
That of the sun, the most important of all, is 
most accurately found hy observations of the 
transits of Venus over his disc, as was first 
suggested by James Ghcegory, in his Optica 
Promota. It amoimts only to 8*6" ; whence it 
has been inferred that the mean distance of 
the sxm from the earth is 23*984 times the 
length of the earth’s radius, or about 96,000,000 
miles. [Sun.] But considerable doubt has been 
thrown upon the correctness of this inference 
by recent astronomical and physical investiga- 
tions, from which the mean distance of the earth 
from the sun appears to be only 93,000,000 
miles. This determination suffices for find- 
ing the parallaxes and distances of aU the 
planets in the system ; for (in consequence of 
the relation established by Kepler’s third law 
between the distances and periodic times) when 
the distance of any one planet from the sun is 
knoVn, that of every other can be deduced from 
the times of revolution. [EjBPLmt’s Laws.] 

When the parallax of a celestial body has 
been determined, we can find not only the 
distance of the body, but also its diameter and 
real magnitude. For the apparent diameter 
being found by observation, the true magnitude 
is given by this proportion: The horizontal 
parallax is to the apparent radius, as the 
radius of the earth to the true radius of the 



the points 0 and O', of body. 

which the latitudes are The eflPect of parallax is to demess the 
supposed to be known, and observed body in the vertical cirde, or to 
which are both situated on increase its zenith distance. If the body at the 
the same meridian, and let time of the observation is on the metidian, the 
them simultaneously ob- parallax only affects its declination ; but if it 
serve the zenith distances is not on the meridian, the observed right 
of the body M (suppose ascension and declination are both altered, 
the moon). These obser- and the effect on each of these coordinates 


vations will give the angles Z O M and 71 O' M, must be computed from the previously known 
and, consequently, MOO and M O' C. The horizontal parallax by the rules of spherical 
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trigonometry. The computation, in the case of 
the moon, is considerably complicated by the 
earth’s elhpticity. 

Anwual Parallax . — ^In what has hitherto been 
said, the centre of the earth has been taken as 
the point of reference, and therefore regard has 
only been had to the dhTerence of apparent 
situation occasioned by the eccentric position of 
the observer at the surface of the earth. But 
the sun, and not the earth, may be regarded 
as the centre to which the motion is referred ; 
and the position of any celestial body, of which 
the ^stance from the sun is not so great as to 
be incomparable with the semidiameter of the 
earth’s orbit, would be different if viewed from 
the sun from what it is when viewed from the 
earth. This difference is called the annual 
parallax. It is the angle imder which th$ 
semidiameter of the earth’s orbit would be 
seen from a superior planet, or from a fixed 
star. Such, however, is the ^ormous distance 
even of the nearest fixed stars, that very few 
of them have been found to be sensibly af- 
fected annual parallax. 

Mr. Beudexson found a probable parallax of 
1^' in the star a Centauri from observations 
made at the Cape of Good Hope. Sir ‘William 
Hersehel first pointed out the micrometrical 
measurements of the distances of two stars very 
close to each other, or nearly in the same line 
of vision, as a likely method of detecting par- 
allax j for the apparent distance between two 
such stars, if either has a sensible parallax, 
must vary at different times of the year ; and 
this method was applied by Struve, at Boipat, 
to CL Lyrse, and by Bessel, at Konigsberg, to 
the double star 61 Oygni. The results obtained 
by the latter are the most unequivo^L By 
a series of observations with the hehometer, 
continued from August 1838 to March 184:0, 
Bessel obtained the value of the parallax 
= 0-348", a little more than the third of a second 
of space. Assuming this determination (and 
astronomers seem to regard it as establishewi 
witliin certain small limits), the distance of the 
star from the earth must be 519,200 times the 
sun’s distance — a distance so enormous that 
light, which travels at the rate of 190,000 miles 
in a second, would require 9^ years to pass 
through it. {Monthly Notices of the Noyal 
Jstronomioal ^detyiov May 1840. For tiko 
history of researches on the subject of the 
annual parallax, see M&m. Poyal Astronomical 
Society, vol. xii.) [Stab.] 

Parallel (Gr. ’jrapdAArjAos, side by side). 
In Printing, a mark thus ||, used as a reference 
to notes in the margin or at the bottom of the 
page. 

Parallel Curves and Surfaces. Any 

curves or surfaces which have the same system 
of normals. Thus parallel plane curves have 
a common evolute of which they may all be 
regarded as involutes; and parallel surfaces 
have in common the same surface of centres of 
curvature. Corresponding points on parallel 
curves and surfaces are those which are situated 
on the same normal. Two parallel curves ob- 
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vlously intercept equal segments on all their 
common normals ; in other words, the distance 
between two corresponding points is invariable, 
and the tangent planes at two such points are 
parallel. The pedals S, and 3i, with respect to 
any origin o, of two parallel surfaces S and 2, 
manifestly intercept equal segments k on all radii 
vectores. But these pedals are inverse to the 
reciprocals S' and 2' of the parallel surfaces 
[Pedal], so that if r ' and p' are corresponding 
radii vectores of the inverse surfaces S and 2', 

and pi=-^ will be those of the pedal 

r^ p* 

surfaces S^ and 2i, and from the relation 

+ h deduce ^ 1 -t- From the polar 

equation of the reciprocal of S, therefore, we 
may at once obtain the polar equation of the re- 
ciprocal of its parallel 2, and from the latter 
that of 2 itself. The parallel surface may be 
regarded as the locus of the centre of a sphere 
ot constant radius &, which touches the primi- 
tive, so that if 

be the equation of the given surface S, and 

that of a sphere whose centre is at {x, y, z) and 
whose radius h is constant, the algebraical ex- 
pression of the condition that these two surfaces 
shall touch each other will be the equation of 
the parallel surface. This method of obtaining 
the equation of the parallel surface has been 
proposed by Salmon, and applied by him to the 
parallel of the elHpsoid. Mr. W. I^berts has 
pointed out sever^ interesting relations be- 
tween parallel and pedal surfaces. (PM. 
Mag. vol. xxiv. 1862.) 

^ VaraUel Xilnes. In Geometry, * straight 
Knes which are in the same plane, and which, 
being produced ever so far 'both ways, do not 
meet.’ (Euclid, bk, i. def. 35.) 

_ The subject of parallel lines is one of the most 
difficult in the elements of geometry, and has 
acco^ingly given rise to much learned dis- 
cussion. The difficulty consists in demonstra- 
ting that two parallel lines, when they meet a 
third line, are equally inclined to it, or make 
the alternate angles with it equal. In order to 
demonstrate this proposition, Euclid assumes 
as an axiom that ‘ If a straight line meet two 
straight lines, so as to make the interior angles 
on the same side of it less than two right 
angles, these straight lines, being continually 
produced, will at length meet on the side on 
which the angles are which are less than two 
right angles.’ But this is not a self-evident 
truth: itis, jn fact, a proposition which requires 
to be demonstrated; and the converse of it, 
namely, that two straight lines which meet one 
another make with any third line the interior 
angles less than two right angles, forms the 17th 
proposition of Euclid’s first book. Geometers 
have attempted in many different ways, but 
without complete success, to remove this blemish 
from the Elements. The methods which they 
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have employed for this piirpose are of three | 
kinds : 1. By adopting a new definition of 
parallel lines j 2. By introdncing a new axiom ; 
3. By reasoning merely from the definition of 
parallel lines and the properties of lines already 
demonstrated. 

Some geometers, among whom are Wolfins, 
Boscovich, and Thomas Simpson, have adopted 
the following as the defi,nition of parallel lines ; 
namely, that ‘ straight lines are parallel which 
preserve always the same distance from each 
other ; ’ but this, like Endid*s definition, as re- 
mark^ by D’Alembert, is begging the ques- 
tion. The correct definition woiSd be, that 
‘ two straight lines are parallel when there are 
two points in the one from which the perpen- 
diculars drawn to the other, and on the same 
side of it, are equal.’ The diificulty then con- 
sists in demonstrating that all the perpendicu- 
lars drawn from the one of these lines to the 
other are equal. Another definition, which has 
been adopted by Varignon, Bezout, and others, 
is, that * parallel lines are those which make 
equal angles with a third line towards the 
same parts, or make the exterior angle equal 
to the interior and opposite.’ When this de- 
finition is adopted, the difficulty consists in 
proving that straight lines which are equally 
indin^ to one givm straight line must be 
equally inclined to all the other straight lines 
which fall upon them. 

Of the new axioms which have been sub- 
stituted in place of Euclid’s, we shall merely 
notice that given by Thomas Simpson, in the 
second edition of the Memmis ; namely, that 
‘If two points in a straight line are posited at 
unequal distances from another straight^ Hne 
in the same plane, those two lines, being inde- 
finitely produced on the side of the least dis- 
tance, will meet one another.’ By help of this 
axiom ‘he proves that if two straight lines are 
parallel, the perpendiculars to the one termi- 
nated by the other are equal, and also perpen- 
dicular to the other parallel ; and thence the 
proposition from which all the rest follows, 
namely, that if a straight line fall on two par- 
allel lines, it makes the alternate angles equ^. 
Playfair remarks on this method, that it is ex- 
tremely plain and concise, and perhaps as good 
as any that can be followed when a new axiom 
is assumed. 

Legendre, in his MenienU of Gmneiry, has 
attempted to overcome the difficulty of parallel 
lines by previously demonstrating that all the 
angles of a triangle are equal to two right 
angles, from which proposition it is easy to 
prove eveiything with respect to parallels. 
His demonstration, however, is of too refined 
and subtle a kind to be acbnissible into the 
Mements. (See Notes to Playfiiir’s Eudid, 
Legendre’s Geometry, and Leslie’s Geometry^ 
But the reader who wishes to have a complete 
view of what has been written on this subject, 
should consult a learned excursus to the first 
book of Gamerer’s Euclid, Berlin 1825; and 
also Colonel P, Thomson’s Geomdry withmd 
Axioms,, 
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It may be remarked, that the whole of the 
difficulty which exists with respect to the doc- 
trine of parallel lines is of a metaphysical 
rather than of a mathematical kind ; and the 
learner need not perplex himself about subtle- 
ties which can hardly be considered as afifecting 
the rigour of geometrical truth. 

Parallel IMCotiou. The parallelism of 
motion of the piston-rods of steam engines. 
The term was invented by James Watt in order 
to express the connection of the motion of the 
piston, which is vertical or horizontal, with that 
of the balance beam, which is partly circular. 
The principle of the mechanism consists in the 
faet that in every parallelogram, the three 
angles being attached and revolving in arcs of 
circles, the fourth will continue nearly in a 
straight line of movement. 

Parallel Planes. Planes which never 
meet, though indefinitely produced. 

Parallel Ruler. A mathematical instru- 
ment for drawing parallel lines. There are 
two kinds of parallel rulers. The one consists 
of two equal fiat rulers connected by two eqxial 
and parallel crossbars which turn round their 
extremities ; the other is a simple flat ruler 
which runs on two wheels whose circumferences 
are equal. The latter is the more modem and 
convenient form. 

Parallel Sailing. In Navigation, sailing 
on a parallel of latitude, or cirde parallel to 
the equator. [NAViaATiON.] 

Parallel Spbere. In Geography, that 
position of the sphere in which the equator 
coincides' with the horizon, and the poles are in 
the zenith and nadir. This is the appearance 
which the sphere would have to a spectator 
placed at the pole. The stars neither rise nor 
set, but move constantly in circles parallel to 
the horizon ; and the sun rises and sets only 
once a year. 

ParallelSu In the attack of a fortress, 
wide trenches parallel to the attacked work, 
protecting the besieged troops. The parallels 
are connected by approaches or zigzags. 

Parallels of Altitude. In Geograplm 
smah circles of the sphere parallel to the 
horizon ; also called Axmacantabs. 

Parallels of Seclinatiou. In Astro- 
nomy, small circles of the sphere parallel to 
the equator. 

Parallels of Xiatltude. On the Ter- 
restrial Sphere, small circles parallel to the 
equator ; but, in the Celestial Sphere, they are 
parallel to the ecliptic. 

Parallelog^ram (Gr <rctpa\\7}X($ypaf(jc(o$). A 
plane quadrilateral figure of which the opposite 
sides are parallel. Its characteristic properties 
are : 1. Its opposite sides are equal j 2. Its oppo- 
site angles are equal; 3'. Its diagonals bisect 
one another as well as the figure itself. An equi- 
lateral and equiangular parallelogram is called 
a square ; if merely equilateral, it receives the 
name of rhomhus or lozenge] if merely equi- 
angular, it is termed a rectangle or obhng. 

Paralleloplped (Gr. irapaXK-tiMtriveZov, 
yaralld-ylane solid£), written also ParallelO'- 
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piped. The name given to a solid bounded by 
three pairs of parallel planes. It has eight solid 
angles, each formed by the meeting of three-plane 
angles ; its six faces are all parallelograms, and 
its twelve edges consist of three sets of four 
equal and parallel lines. It may be regarded 
also as a quadrangular prism of which any 
face may be considered as the base, the dis- 
tance between that face and the opposite one 
being then the altitude. The volume of any 
parallelopiped, therefore, is expressed by the 
product of the area of any face into the per- 
pendicular distance between that face and the 
opposite one. [Pbism.] Its four diagonals meet 
in a point, and bisect one another ; the sum of 
their squares being equal to the sum of the 
squares on the twelve edges or sides. ^ In the 
case of a rigM ox rectang‘<^r parallelopiped, all 
of whose plane angles are right angles, the four 
diagonals are equal, and the square on any one 
is equal to the sum of the squares on the three 
lines which then correspond to the length, 
hreadth, and height of the solid. 'When the 
latter are all equal, the parallelopiped takes the 
more convenient name of cube. 

Paralogism (Gr. vapa.\oyiff(i6s, from vapi, 
beside, and \6yos, reason). In Logic and Bhe- 
toric, a reasoning which is false in point of 
form ; i. e. in which a conclusion is drawn &om 
premisses which do not lo^cally warrant it. It 
IS the opposite to a syllogism, or correct logical 
deduction. [Sxe-logism.] 

Paralogite. A silicate of alumina, Hme, 
and soda, found in Lapis Lazuli* in the neigh- 
bourhood of Lake BaiM in Siberia. It is pro- 
bably a variety of Scapolite. 

^ Paralysis (Gr. vapAKvais). Palsy. A 
diminution or loss of power of any part of the 
body. In general one side only is affected, 
constituting the condition known as hemi- 
plegia ; or the upper or lower extremities he- 
come paralysed, when paraplegia is the result. 
Whatever debilitates the system may pro- 
duce palsy; it is also produced by pressure 
upon certain parts of the brain and spinal 
marrow, and occasionally by poisons, by local 
injuries, and by the sudden suppression of 
certain evacuations. It frequently produces 
a distortion of the mouth or eye, the speech 
becoming indistinct, and the Judgment often 
impaired. The treatment of palsy depends 
npon a careful consideration of its cause; 
depletion is seldom required. Purges and 
nervine stimulants, such as ammonia, &e., are 
often useful, and blisters to the head and neck. 
Many cases* hoiVever, may he seriously in- 
jured by the incautious use of depletory and 
depressing measures. 

ParamSiter (Gr> Trapaperpea, I measure by 
another tUng)% , In Mathematics, a term ap- 
plied to some characteristic magnitude whdse 
value, invariable as long as one and the same 
function, curve* Surface, &c. is considered, 
serves to distinguish that function, curve, 
surface, &c. from others of the same kind or 
family., , [Eixjptio iNrBGEAi; Envelopes; 
Conic Ska-ftoNS; &c.] 
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Parameters* Variation of. A method 
invented by Lagrange, and often employed 
with advantage in the solution of diff’erential 
equations. It may be roughly described as 
a method of modifying the known solution of 
one differential equation so as to make it 
satisfy another of more general, but allied 
form; such modiff cation being affected by 
supposing the arbitrary consianis of integra- 
tion to become functions of the variables. 

Paramo. The name given in South 
America to a mountainous district covered with 
stunted trees, exposed to the winds, and in 
which a damp cold perpetually prevails. Under 
the torrid zone, the Paramos are generally from 
10,000 to 12,000 feet in height. Snow often 
falls on them, but remains only a few hours ; 
in which respect they are distinguished from 
the Nevados, which enter the limits of per- 
petual snow. The Paramos are almost con- 
stantly enveloped in a cold thick fog ; so that 
when a thick small rain falls, accompanied 
with a depression of the temperature, they 
say at Bogota or at Mexico, cae un paramito. 
Hence has been formed the provincial word 
emparamarse, to he as cold as if one were on 
a paramo, 

Paramoudra. A peculiar variety of flint, 
common in the chalk near NorwicJi and else- 
where, and consisting of pierced cylindrical 
columns, generally almost vertical or at ri^ht 
angles to the beading of the chalk in which 
they are found. As all the flints in chalk seem 
to have been originally organic, the existence 
of these large and singularly shaped masses is 
not easily explained. They are almost always 
in groups, two or three or more, one above 
another, with a pipe of communication miming 
through all of them. 

Paramount. In Peudal Law, the superior 
lord, as opposed to paravail, the inferior who 
holds of him : from the old Erench phrase, par 
A-mont and par a-val, upper and lower , 

Paranaplitlializi. A white solid substance, 
so termed because it resembles and accompanies 
napMhaUn. It has also been called anthracene. 
It is represented by the formula Cjg Hj^. 

Parantblne. A name for certain compact 
varieties and crystals of white and pale bine 
Scapolite ; found in the limestone quarries at 
■*'^alsJ6, in Sweden. 

Paranymplx (Gr. vapdwfKffos). A brides- 
man. 

Parapet or Breastwork (Ital. parapetto). 
In Eortification, a bank, generally of earth, 
for the purpose of protecting troops from an 
enemy’s fire. It should be sufficiently high, 
both in field and permanent works, to cover 
the troops behind it, and is therefore usually 
made about eight feet high; and it must be 
so thick that no shot can pass through it. 
Parapets of brick or stone, though requiring 
less thickness, are objectionable on account 
of the splinters caused by shot striking them, 
and parapets of iron should therefore be con- 
structed in restricted sites, where earth would 
occupy too much space. 



3?araplai (Grr. wapd, and I Jix).^ In 

Diplomatics, the figure formed by a flourish of 
the pen at the conclusion of a signature. This 
formed, in the middle ages, a sort of rude pro- 
vision against forgery, l&e the flourishes in the 
plates of hank notes. In some countries (as in 
Spain) the paraph is still a usual addition to a 
signature. 

Parapbemalia (Grr. Trapdfpepva, from rrapi, 
and <pepv^, a dowry). In Law, the apparel, 
jewels, &c. of a wife, which are held to belong 
to her as a species of separate property. The 
husband may dispose of them in her lifetime, 
but cannot beq[ueath them away from her; 
and if he have not parted with them before 
his death, she may retain them against his 
executors and all other persons, except his 
creditors, where his other funds are not suf- 
ficient to satisfy their claims. But she cannot 
dispose of them during her husband’s lifetime. 

Gifts of jewels &c. made to the wife by a 
relative or friend either upon or after her mar- 
riage will generally be considered in Equity 
as made for her separate 'nse^ in which case they 
will not be reckoned amongst her paraphernalia, 
but may be disposed of by her as if unmarried. 
Paraplxonia (Gr.). Alteration of voice. 
Parapbrase (Gr. irapd^poa'is). In Rhetoric, 
the rendering of a passage or portion of writing 
in other phraseology, more distinct and easier 
of explanation, and therefore usually at greater 
length, A loose translation, or one in which a 
new series of ideas and illustrations conveying 
the same general meaning with those of the 
original is substituted for them, is also temed 
a paraphrase, although not with strict propriety. 

Parapbyses (Gr. vapd, and (piaris, nature). 
A term xxsed in describing Mosses, to denote the 
sessile ovate abortive bodies placed below the 
theca. 

Paraplegia (Gr. irapaTThTj^la). Palsy of the 
upper or of the lower half of the body. 

Parapopbysls (Gr. -rapd; a pro~ 

cess). In Anatomy, the process which extends 
outwards, or outwards and downwards, from 
the body of the vertebra in fishes, and from the 
same part in the cervical and anterior dorsal 
vertebrae of the crocodile, where it has beem 
called the inferior transverse process. It is 
sometimes ossified from an independent centre, 
or confluent with the upper transverse process, 
or diapophysis. 

Parasang (Gr. wapacdyyns, Pers. farsang) 
A Persian measure of length; according to 
Herodotus, equal to thirty stadia, and (reckon- 
ing eight stadia to the English mile) equal to 
3| English miles. The length of the parasang 
was reckoned differently by different authors 
and some have assigned to it the length o' 
sixty stadia. 

Parasoentum (Gr. vapac-Kiivia.). In th( 
Greek theatre, probably the space on each sidi 
of the stage, to which actors withdrew on 
quitting the stage, ^ostsoenium.] 
Paraselence. [Pauhislion.] 

Parasite (Gr. irapdairos, from vapd, am 
tnros, food). Originally, according to Crates in 
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thenseus, a term of honour, being the app'el- 
ation of certain ministers at sacrifices, whoso 
iffice is not distinctly ascertained. {Mem, de 
’Acad, des Inscr, vol. xxxi.) The habits of a 
uxurious age produced the race of poor cora- 
lanions, ready guests at the table of a patron, 
rho formed a standing character in the later 
Greek comedy. Some attribute the first con- 
ception of the dramatic personage to Araros, 
the son of Aristophanes. Diphilus, according to 
^.thensens, gives the most complete portrait of 
t in his comedy Telesias. Oxir notions of the 
ancient parasite are now derived chiefly from 
the Latin comic poets. Ingenious writers have 
divided parasites into four classes : 1. The poor 
confidential friend, whose services to his patron 
are sometimes rendered with a mixture of real 
attachment, as in the character of Ergasilus iix 
die Captives of Plautus. 2. The guest who is 
invited .with a view to make him pay for his 
reception by the exertion of his powers of 
entertainment (Anglic6, diner-out), the ridicidi 
and derisores of Plautus, and who alone are de- 
scribed under the name of parasites by Julius 
Pollux ; Vibidius and Balatro, the two umbrjc 
of Mfecenas at the supper of Hasidienua 
(Hor. Bat. ii. 8), seem to have partaken of this 
quality. These degenerated, thirdly, into the 
class of mere buffoons, who were invited to play 
tricks and undergo practical jokes, under pain 
(as Ergasilus complains in the play already 
cited), if they refused to lend themselves to the 
manual pleasantries of the guests, of * taking 
up their beggar’s wallet and marching.’ The 
fourth and worst class, K6\a.Ke$, were the at- 
tendant flatterers of their patron. Such is Arto- 
trogus, or Loaf-eater, the humble companion 
of Pyrgo-Polinices in the Miles Gloriosus of 
Plautus ; and the best known of all parasites, 
Gnatho, in the Eunuch of Terence. 

Parasites. In Zoology, this term, as de- 
signative of a group of animals, is variously 
applied by different natui’alists, Lamarck in- 
dudes under it a family of antennated Arach- 
nidans; Cuvier, Latreille, and Kirby apply 
the term to an order of Apterous insects ; 
Stranss to a tribe of Crustaceans : but all the 
sections include animals of parasitic habits. 
They have been divided into external sudinier^ 
wa? parasites; the latter being more definitely 
termed EntoZoa. 

Pat^asltical Plants. Those winch grow 
into the tissue of other species, and feed upon 
their juices. Of this kind are the Mistleto 
{Viscum), the Broom Rape {Orohanche\ the 
Lalhroia, and TC.esxj Fungi^ and, among exotics, 
the monstrous Bafflesia. Such species have no 
proper roots. The t&nn parasitical is, however, 
often applied improperly to Mosses, Orchida- 
ceous plants, Tillandsias, and the like, which 
are mostly Epiphytes, growing upon the bark 
of trees, but deriving their food from the air 
by means of their own roots. 

Parastatae (Gr. irapaardrrjs, one who stands 
near another). In Architecture, pilasters, or 
rather square pillars, which stand insulated 
from the walls, [Antje.] 
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3Parastil'btte (Gr. wapdt, and Stilbite), A 
Eoolitic mineral from Thyrill in Iceland. 

Parataxis (G-r.). In Grammar, opposed 
to Syntax. The mere ranging of propositions 
one after another, as the corresponding judg- 
ments present themselTes to our mind, without 
■marTring ; theiT dependence on each other by 
way of conseq_uence or the like. 

Paravall. [PAmMOUNT.] 

Parbuclcle. A Kaval term for the opera- 
tion of raising or lowering a cask, gun, or 
other cylindrical body by means of one rope, 
and applicable either to an indined plane or to 
a vertical stage. In the process a bight at the 
middle of the rope is passed round a post or 
some fixed object at the top of the stage. The 
two ends of rope are then passed under the 
cylindrical body near its respective ends, and 
thence into the hands of two men, who hoist or 
lower equally. Each man has thus to sustain 
one-fouxlh ot the weight of the body. 

Parlmeldliifir. In Artillery, rolling a gun 
by means of ropes made fast at one end, and 
then passed round the gun, when their running 
ends are hauled on. The gun itself acts as a 
movable pulley, 

Parcae. The Latin name of the Fates, 
According to Klausen, the original Roman 
Parca was equivalent to Mors, the goddess of 
death. It was not until the Augustan age, that 
the ParesB became plural (Virg. Eo. iv. 47), 
and acquired their similarity to the Greek 
Moirai , Clotho, Laohesis, and Atropos. [Fatbs 
MoiitA.] 

PaToenerSi. In Law*. [Oopaeobners.] 

Paroliment (Fr. parchemin). A matena' 
for writing formed of the prepared skins chiefly 
of sheep and goats, A similar preparation 
of calves’, kids’, and lambs’ skins is called 
vdhim. The slnns are first prepared as fo 
tanning ; then shaved down and pumiced ; ant 
lastly, stretched and carefully dried. Th< 
parchment of drums is made of the skins o 
asses, calves, and wolves ; ass skin is used foi 
battledores; and goat skin is preferred for 
sieves. For some kinds of bookbinding, parch- 
ment and vellum are dyed of various colours. 

Parchment was known at a very early period. 
It was used for writing as early as the year 
260 before the Christian era by Eumenes, king 
of Pergamus, who, desirous of collecting a 
library which should vie with that of Alex- 
andria, hut prevented by the jealousy of the 
Ptolemies from obtaining a sufficient quantity 
of papyrus, had recourse to this substitute; 
and its invention at Pergamus claimed and 
secured to it the lasting name of Pergamena ; 
whence parehmenf. (Sir G. Wilkinsou’s Man^ 
ners and Customs of the Ancient Egyptians, iii. 
161.) In the beginning of the eighth century, 
the use of the papyrus was almost entirely 
superseded by parchment, on which we find 
that all the public documents under Charle- 
magne and his dynasty were written. When 
the different kinds of parchment came into use 
for the purposes of writing, they were rolled up 
before &ey could be. sealed; hence the word 
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'johmen, from Lat. volvere, to roll. And as the 
scribes wrote to the very bottom of the parch- 
ment, i. e. to the place where the cord used for 
the folding was fastened, we may account for 
he well-known expression ojpus ad wrrdnlioum 
p&rductUTth. 

Parchment is used in Printing for covering 
he tympans of the press, both inner and outer, 
which should be of a uniform thickness. 

Paroliment Paper, Vegetable Parcli- 
ment. This curious modification of vegetable 
fibre is made by steeping unsized paper in a 
mixture of oil of vitriol with half its bulk of 
water, at the temperature of 60®, quickly with- 
drawing it, washing it well with water, then 
with a very weak solution of ammonia, then 
with water again, and finally carefully drying 
it. In this process the fibre is mechanically 
rather than chemically changed ; the pores are 
^ed up ; it is tough, translucent, and nearly 
impermeable to water. It takes ink well, and is 
put to many important uses. It is a good sub- 
stitute for bladder in electrolytic operations, 
and for tying over pickles and preserves : it 
long resists the action of water, which even 
when -boiling has little effect upon it for some 
hours. By protracted immersion it slowly loses 
its tenacity. 

Pardon. In Law. It is a part of the pre- 
rogative of the crown to pardon all offences 
merely against the crown or the public, except- 
ing the offence of committing any person to 
prison out of the realm, which, by the Habeas 
Corpus Act, is made a praemunire, unpardonable 
even by the king, and excepting those offences 
in the prosecution of which private justice is 
principally concerned, as nuisances, while un- 
redressed, and so as to prevent their abate- 
ment. Thus pardon cannot be pleaded to a 
parliamentary impeachment ‘so as to impede 
the enquiry . But, even in the above cases, the 
fine or punishment may be remitted. Pardon 
is granted under the great seal, or by warrant 
under the sign manual, countersigned by one of 
the principal secretaries of state, or by Act of 
Parliament. Its effect is in almost all cases to 
make the offender a new man, and to discharge 
him from all the penal consequences attach- 
ing to his offence. By 9 Geo. IV. c. 32 punish- 
ment has the same legal effect as pardon. 

Parecbasls (Gr.). In Rhetoric, the word 
used by Greek authors to signify what by the 
Latins is called digression ; by Quintilian (iv. 
14) termed * alienee rei, sed ad utilitatem causse 
pertinentis, extr^ ordinem occurrens tractatio.’ 

Paregoric (Gr. vapTfyopitcSsf soothing). That 
which allays pain. Paregoric elixir is a cam- 
phorated tincture of opium flavoured by oil of 
aniseed. 

Pareira Brava. The root of the Cissam- 
pelos Pardra, brought from South America. It 
has a sweetish and a bitter flavour, and has 
been used in nephritic complaints and some 
affections of the bladder. 

Patella. In Botany, a kind of lichen, the 
Lecanoraparellat found on rocks in mountainous 
'countries, especially in the north of Europe. 



PABBMBOlJ! PAfilAN CHEONIOLE 


It is tlie '^ereUe of Auvergne, where it is ex- the sun is surrounded "by one or more concentric 
tensively used by the dyer, and is found equal circular coronse which exhibit the colours of 
to orchil {Eoccella tinotoria), the rainbow ; and sometimes arcs of circles, or 

ParembolS (Gr. from itapd, and 4^j8a\A», even entire circles, appear touching the coronse. 
X throw in). In Rhetoric, a figure by which These also are coloured, and contain other 
a paragraph is inserted in the middle of a parhelia. The phenomenon has been described 
sentence with which it does not grammatically by Aristotle, Pliny, Scheiner, Descartes, and 
cohere, by way of explaining something. ^ It is many others ; but the most perfect apparition 
also called ^paremj^tosis, and is a species of yet recorded is that which was observed by 
parenthesis. Hevelius at Dantzie, on the 20th of Pebruary, 

Parenoliyina (G-r. m-ap4yxv/jui). The 1661. It is represented in the annexed figure, 
spongy and cellular tissue of animals and Parhelia have continued -visible 
vegetables. The old physiologists supposed fortwo, three, or four hours. In 
that the crude juices underwent a kind of general two, but sometimes four, 
filtration in the cellular substance. and even six or seven, are visible 

ParencbymatouB JESntozoa, Paren- together, 
cliymatosa. An order of Entozoa, including Ko very satisfactory explana- 
those which have their nutrient canals simply tion of the cause of these curious 
excavated in the parenchymatous tissue of hut rare phenomena has yet been given. Huy- 
which their entire body is composed. [Steb- gens supposed them to be produced partly by 
ELWHTTH^.] the reflection and partly hy the refraction of the 

VarentlieBia (Grr. an insertion). In Print- sun’s rays, falling on an infinite number of 
ing, the mark ( ) enclosing some necessary small cylinders of ice suspended vertically in 
information or useful remark introduced into the atmosphere, and having certain determinate 



the body of the sentence, hut which may he 
omitted without injury ; as, 

Know then this truth (enough for man to tnow). 

Virtue alone is happiness belo-w. 

PARBNTHBsra. lu Rhetoric, a figure by which 
a series of words is inserted in a sentence, 
having no grammatical connection -pth those 
which precede or follow, with the object of ex- 
plaining some detached portion of the sentence. 

In ancient authors, a parenthetical form of 
writing is even more common than among 
moderns; because much which a Greek or 
Roman author would have conveyed by way 
of parenthesis is now inserted in separate 
explanatory notes. 

Paxgasite. Hornblende of high lustre 
and of a rather dark green colour, containing 
alumina, iron, and magnesia ; found at Pargas 
in PinlAnd. 

Parget (Lat. parietare, from paries, a wM). 
In Architecture, the plaster formed of lime, 
hair, and cowdung, used for coating the flue of 
a chimney. 

Parbellon or HCocIe Sun (Gr. 
near the sun). A meteor ^hich consists in the 
simultaneous appearance of several suns, ‘ fan- 
tastic images of the true one.^ These images 
appear at the same height above the horizon as 
the true sun, and they are always connected 
with one another hy a wlute horizontal circle 
or halo, of which the pole is at the zenith, and 
the apparent semidiameter equal to the sun’s 
distance from the zenith. The images or mock 
suns, which appear on the same side of this 
circle with the true sun, are tinted with the 
prismatic colours ; and sometimes a part of the 
circle itself contiguous to them appears coloured. 
But those which appear on the circumference 
opposite to the sun are always without colour ; 
whence it may be conjectured that these (as 
well as the luminous ring itself) are jjroduccd 
by reflection, and the others by refraction. In 
general, when these phenomena are produced, 


positions relative to the sun and the observer. 
This theory is explained at length in the second 
volume of his 0;pera Xosthuma. (Smith’ sOpifics; 
Priestley On Light ; Riot, TraiU de Physigue, 
tom. iii.) 

Praunhofer, in a memoir on halos and par- 
helia published in Schumacher’s Astronomische 
Ahhandlungm^ p. iii., has attempted to explain 
these phenomena on a different principle. On 
looking at the sun through a honzontal grating 
of very fine wires, two images of the sun appear, 
one above and the other below tbe true sun ; 
and, if there is some inequality in the distances 
between the wires, the images appear slightly 
coloured, and a -Vertical streak of light is seen. 
Eraunhofer thinks that this affords a clue to the 
theory of the parhelia ; for if the small sphe- 
rules of moisture floating in the atmosphere are 
disposed in horizontal parallel lines with toler- 
able regularity, two vertical parhelia (but this 
is a very rare phenomenon) will he seen ; and 
if they are disposed in vertical lines, the more 
common phenomena of horizontal parhelia with 
the luminous circles may he produced. It must 
he confessed, however, that even when this 
arrangement of the particles of vapour in par- 
allel lines is admitted, several circumstances 
attending the phenomena will still remain un- 
ezplained. 

ParasdencB, or images of the moon, are also 
seen under similar circumstances as parhelia : 
the same theory will of course apply to both. 

Parian Cbroniole (so called from the 
island of Paros, where it was originally found). 
The name given to one of the celebrated 
marbles imported into England with the rest 
of the collection known as the Arundelian. 
In its perfect state it contained a chronological 
register of the principal events in the mythology 
and history of ancient Greece during a series 
of 1318 years, he^ning with the reign of 
Cecrops, the first king of Athens, and ending 
with the archonship of Diognetus ; but the last 



PARIAN CHRONICLE PARINARIUM 

ninety years are nearly obliterated by the | from authors of a later date. 7. Parachronisms 
injuries of time, so that the part which now ,ppear in some of the epochs, which we can 
remains ends at the archonship of Diotimus, icarcely suppose a Greek chronologer, in the 
B.c. 354;. 29th Olympiad, would he likely to commit. 

* The marble on which the chroniele is en- . The history of the discovery of the marbles 
graved is 5 inches in thickness, and measured, 3 obscure and unsatisfactory ; and 9. The 
when Selden viewed it, 3 feet 7 inches hy iterary world has been freq[uently imposed 
2 feet 7 ; but one corner had been broken offi ipon by spurious books and inscriptions, and 
It contained originally about 100 lines, each therefore we should be extremely cautious with 
cousistiug on an average of 16 words, or 130 ’egard to what we receive under the name of 
letters; so Aat the whole might have been antiquity.^ 

comprised in six octavo pages. These observations were made the subject of 

This venerable monument was purchased at leparate chapters and disquisitions, and were 
Smyrna, with many others, by Mr. W. Petty, illustrated with such candour and learning 
who was employed by the earl of Arundel, m that for a short time the credit of the Parian 
the year 1624, for the purpose of colleetii^ Chronicle was shaken in the public opinion, 
marbles, books, statues, and other curiosities in 'larly, however, in the following year, the 
Italy, Greece, and Asia Minor. When brought objections of Mr. Robertson were replied to by 
to England, in 1627, it was placed iu the Mr. Hewlett, in a pamphlet entitled A Vindi- 
gardens belonging to Arundel House, the site (xdim of the Authenticity of the "Parian Chro-^ 
of which is now occupied by Arundel, Norfolk, mde^ London 1789; by Mr. Gough in the 
Surrey, and Howard streets, in the Strand. It ninth volume of the Archgologia ; and hy 
was examined by some of the most distinguished Person, in the "Monthly Bevieue ; and the result 
literati of that time ; among whom were Sir of their enquiries, coupled with the defence of 
R. Cotton, Selden, Patrick Young, and ^chard Wagner ^Gott. 1790), and the more recent 
James. After much labour it was deciphered investigations of Hales in his Chronology, and 
and a copy of it published by Selden in the of Roeckh in the second volume of his Corpus 
year 1628, accompanied with a Latin transla Inscriptionum, leave no doubt respecting 
tion and commentary. the authenticity of the Chronicle, in which, 

During the civil wars, and the time of tin however, legend and history are blended to- 
Commonwealth, the Parian Chronicle was gether without any consciousness of transi- 
unfortunately broken into smaller fragments, tion in the mind of the inscriber. (Grote’s 
and almost entirely defaced. The upper part, History of Greece, vol. ii. p. 68.) [HrsTOUicAn 
containing nearly half the original tablet, Cbbdibility.] 
is said to have been used in :^airing a Parian Marble. [Ma-rblb.] 
cbimneypiece or hearth in Arundel House ; bul Parias. The lowest class of the inhabitant s 
luckily the inscription, or at least as mu^ o'' of some parts of Hindustan, who have, properly 
it as could be made out, was preserved in ih speaking, no caste, and are supposed to be de- 
copy which. Selden had previously taken an< scended from original races of occupiers long 
published. In the year 1667 the remaining since conquered by foreign invaders. In the 
fragments were presented by the Hon. Henry widest sense, the term appears to comprehend 
Howard, grandson of the first collector, to tin all the different classes of distinct non-Hindu 
university of Oxford, where they are no tribes, and degraded or foreign races, not corn- 
deposited. prised in the four Hindu castes ; forming, 

The genuineness of this relic was acknow- probably, nine-tenths of the whole population, 
ledged throughout Europe as soon as its con exclusively of the Mussulmans* 
tents were made known. Its authority wai Parietal (Lat. paries, a wall). In Botany, 
considered as equal, if not superior, to any any organ which grows from the sides of 
other; nor was its authenticity impeached till another. Those ovaries are parietal which 
the year 1788, when the Rev. John Robertson grow from the sides of a calyx ; and placentae 
published a volume called A Dissertation on oi ovules have this name when they proceed 
the AuthenUcity of the Parian Chronicle, in &om the sides of the ovary, 
which he maintained it to he a fabrication Parietal Bones. In Anthropotomy, two 
of modern times. The doubts and ohjeotioni arched and irregularly square bones, one on 
of Mr. Robertson were founded on the follow each side of the superior part of the skull. So 
ing considerations : — called from the Latin paries, a wall, because 

1, The characters have no certain or un they protect the brain like walls. In homo- 
equivocal marks of antiquity. 2. It is no logical anatomy, they are the neural spines of 
probable that the chronicle was engraved fo. the parietal segment of the skull, 
private use. 3. It does not appear to haw Parlglia or Parillln. The supposed active 
been engraved by public authority. 4. Th. principle of sarsaparilla. It has also been 
Greek and Roman writers, for a long tim( called smiladne. It appears to be the parillie 
after the date of this work, complain that the: acid of Batke. It is a white erystallisable 
had no chronological account of the affairs of substance, inodorous, and nearly tasteless 
ancient Greece. 5. This chroniele is not once Little is known of its medical virtues. It is 
mentioned by any writer of antiquity. 6. said to be identical with 
Some of the facts seem to have been taken Parinarlixm (from Parinari, its Guiana 
810 



PARING AND BURNING 
name), A genus of Chry$ohalanace(S, eon-| 
sisting of large trees, many of them yielding 
plum-like fruits. That of P. excelsum, called 
Grey Plum, is brought into the markets of the 
west coast of Africa, but is not much esteemed. 
That of P. maGrophyllum, also West African, 
is called Gingerbread Plum. The leaves of 
P. hurinwm supply the chief material used by 
the Polynesians for covering the side walls of 
their houses, while its seeds yield them a 
perfume. 

Paring: and Burning:. The operation of 
paring off the surface of worn-out grass land, 
or lands covered with coarse herbage, and 
burning it for the sake of the ashes, and for 
the destruction of weeds, seeds, insects, &e. 
Agriculturists differ as to the value of this 
mode of improving land ; the greater number 
preferring a naked fallow even for one or two 
years, alleging that more injury is done by the 
loss of vegetable matter in burning than is com- 
pensated by the ashes produced. Where the 
object is to bring land abounding in coarse 
herbage immediately into a state of good culture, 
paring and burning is evidently the most rapid 
mode that can be employed; and if the soil 
contains calcareous matter, burning will_ have 
nearly the same effect on it as if a dressing of 
quicklime had been applied. Much, however, 
depends on the mode in which the land is 
treated afterwards. Stifle burning, in which 
stubble or weeds are used as fuel, to heat heaps 
of clods and earth gathered from the cultivated 
surface, is found a most fertilising process, 
especially on calcareous soils. Ordinary burn- 
ing, resulting in a more complete incinacation 
of the portion of soil (perhaps 100 cubic yards 
per acre) submitted to it, is also found to be a 
most beneficial tillage operation on all calcare- 
ous clays. 

Paris (Gr.). In the Homeric Hythology, 
the seducer of Helen, and tlie cause of the 
Trojan war. 

The myth of Paris may be fairly regarded as 
the most important in the whole range of 
Greek legends, because from it have grown, or 
round it have clustered, most of the tales which 
make up the great epic cycle. But this myth 
cannot be gathered from any one source. Part 
of it is related in the Iliad, part of it is ^ven 
by the poets of a later age, and part of it we 
receive from mythographers, like ApoUodorus 
and the Homeric scholiasts. In the articles 
Emc PoETRT, Homeric Poems, and Ixiad 
some reasons have been given for thinking 
that the silence of Homer (if we may use 
the name without admitting the personality 
of one poet for the Miad and Odyssey) is not 
conclusive evidence of the later oii^n of legends 
or portions of legends not noticed by him. 
The idea that the Iliad tells the tale of the 
Trojan war is a popular delusion. It professes 
to speak only of the wrath of Achilleus, and 
the whole poem does not speak even of this. 
In short, it narrates only the events of a few 
months, and therefore it follows necessarily 
that the poet has made use of those incidents 
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PARIS 

pnly which suited or were needed for his 
immediate purpose. But casual expressions 
furnish conclusive proof that he was acquainted 
with a large amount of floating legend which 
he has not embodied in his poems. The name 
Elronides, as given to Zeus, shows that he 
knew the myths which told of successive 
dynasties of gods, and knew, therefore, probably 
&e story of Prometheus. Paris in the ILim 
is, for the most part, mean and effeminate; 
but his epithet,* Alexandres {helper of men), 
attests the existence of legends which give him 
a different character. His acquaintance with 
the death of Achilleus is shown only in some 
passing expressions, unless we assume that the 
whole Iliad was written by a single poet, and 
that this poet was also the author of the 
Odyssey. His assertion that the Trojan war 
was caused by the woes and wrongs of Helen, 
is at once the proof that he knew of legends 
relating those wrongs and the events which 
led to them. We are left free, therefore, to 
analyse a legend which is throughout of sin- 
gular importance and interest in comparative 
mythology. 

Before the birth of Paris, Hecab^ (Hecuba), 
the daughter (according to one version) of the 
river-god Sangarios, and wife of Podark^s, 
otherwise called Priam, dreamt that she gave 
birth to a kindled torch, which set on fire and 
destroyed the city of Hion. The soothsayers 
being summoned to interpret the vision, ordered 
the exposure of the child, who immediately 
after his birth was left on the slopes of Monnt 
Ida. Here a she-bear suckled him for five 
days, when the shepherd who had brought him 
from Hion, finding him still alive, took him to 
his own home, and called him Paris. (Apollo- 
dorus iii. 11, 6.) The child grew up both 
beautiful and brave, and his defence of the 
shepherds and their flocks against beasts and 
robbers won for him the epithet AJexandros. 
The mode in which his parentage was discovered 
is related by Hyginus. Priam, thinking that 
his son was dead, ordered the celebration of 
funeral games, in which a bull was to be the 
reward of the victor. The servants took for 
this purpose the favourite bull of Paris, who 
followed the men, took part in the games, and, 
winning the prize, roused the wrath of his 
brothers, who drew their swords against him. 
Upon this Cassandra, the prophetess, told them 
who the stranger was, and Priam acknowledged 
him as his son. Paris then married (En6n^, 
the daughter of the river-god Hebron, and with 
her dwelt in the dells of Ida. By her he was 
warned never to go to the land of Helen ; but 
CEn6n& promised that if he should do so, and 
it should tum out to his hurt, she would heal 
his wound if he came back to her. 

The way in which the disaster dreaded by 
her was brought about links the tale with the 
legends of Achilleus. To the celebration of 
the marriage of bis father Peleus with the 
sea-nymph Thetis, all the gods were invited, 
with the exception of Eris, who threw upon 
the banquet-table an apple inscribed ‘ Eor the 



PARISH CLERK PARLIAMENT 

Besides parishes or townships, there are surrounding or adjoining the country residence 
places ■which are deemed extra-parochial, or >f a man of wealth, devoted to purposes of 
not within the limits of any parish. These recreation or enjoyment, hut chiefly to the 
■were formerly the sites of religious houses, or rapport of a herd of deer, though sometimes 
of castles the o^wners of which would not per- .o cattle and sheep. Parks were originally 
mit any interference with their rights. They nothing more than portions of forest appro- 
enjoyed some most valuable privileges : among priated by the lord of the soil for the ex- 
others, a virtual exemption from the poor rate, elusive use of animals of the chase ; but this 
because there was no overseer on whom the is now in many eases a secondary considera- 
order of a magistrate may he served — ^from tion, and the chief uses of a park are as 
the -militia, laws,' because there was no con- indications of wealth and extent of territory, 
stable to make the return — and from repair- and as grasingground for domesticated animals, 
ing the highways, because there was no sur- Park of .flLrtlllery. The place where the 
veyor; but these have been in great measure ordnance of an army, with its carriages, ammu- 
abolished by recent legislation (20 Yict. c. 19, nition, and artillery stores, are kept, as near to 
as to poor ; 26 & 26 Viet. c. 61, c. 32, as to the ground on which the batteries are to bo 
highways). Their tithes are, by immemorial placed as is consistent with safety. The parka 
custom, payable to the king. The number of are supplied from the artillery d^pOts, which are 
such places is not inconsiderable, amounting to generally near the base of opera^cions. 
more than 200. Extra-parochial wastes and Parkia (after Mungo Park, the African 
marsh lands, when improved and drained, are traveller). A genus of Legvminos<s. The 
assessed to all parochial rates in the parish African Locust-tree, P. africanai yields seeds 
next adjoining. In some counties, Ubertim in- which after preparation are eaten. They are 
terrupt the general course of law as affecting roasted, then bruised, and allowed to ferment 
hundreds, as extraparochial places interrupt in water till they become putrid, when they 
it with regard to parishes. This inconvenience are washed, pounded, and made into cakes, 
is particularly felt in Porsetshire. The number which are said to form an excellent sauce for 
of parishes and parochial diapelries in Eng- aE kinds of food, but have an unpleasant smell, 
land and Wales is not exactly ascertained ; but An agreeable beverage is made from the sweet 
there are not many doubtful eases, and for any farinaceous pulp by which the seeds are sur- 
genexal purpose they may safely be taken at rounded. The tree grows from thirty to forty 
10,700. About 650 parishes extended in 1851 feet high. 

into two counties, or into more than one hundred Parkinsonia (after Parkinson, an ancient 
or other chvisions, (Blackstone’s Commmtaries. writer on plants). A genus of LeguminoBeSy 
Introd. sec. 4.) one species of which, P. amleatay the Jerusalem 

The ]^shes of Scotland are purely eede- Thorn of the West Indies, is used for making 
siastiem. [PitnsBxmEnY.] hedges, and is also employed as a febrifuge. 

Paxlsk Olevis. The name of one of the Parkslue. A material similar to ebonite, 
inferior functionaries of the English church, made by incorporating together castor oil and 
Parish clerks axe regarded by the common lav a solution of gun cotton in wood spirit. The 
as persons having freeholds in their office. In mixture graduaEy solidifies to a hard and 
former times parish clerks were freq[uently in compact mass, and dining its passage tlirough 
orders, and even at present this is sometimes a pasty condition may be moulded like Indian 
the ease. They are generally appointed by the rubber or gutta percha into any required 
incumbent, but by custom may be chosen b form. It has been proposed as a substitute 
the inhabitants. for caoutchouc and gutta percha in the manu- 

Parisite. A rare mineral occurring in elon- facture of electric telegraph cables, and for 
gated double six-sided pyramids, of a greenish ebonite in that of combs, bracelets, &c. 
or brownish-yellow colour with a tinge of red, Parliament (Mod. Lat. parHamentum, Fr. 
at the emerald mines of the Muzo Valley, in parlement, from Fr. parler, to Bipeah). The 
New Granada. It contains cerium, lanthanum, supreme legislative assembly of Great Britain 
didymium, fluoride of calcium, &o. Named and Ireland. 

after the discoverer, J. J. Paris, Origin of Farliam&nt . — ^By the principles of 

PariUum (from Pariti, its Malabar name), the feudal system, every sovereign and every 
To this genus of Mcilvdc&cs we owe ■the Cuba great feudatory had his council, composed of his 
Bark, a material used for tying round bundles greater and lesser vassals, which occasionally 
of gennine Havannah cigars, and also much assembled to assist him both in judicial and Ic- 
employed by gardeners for tying purposes as gislative matters ; and which was held in theory 
a substitute for the bast formed of the bark to be permanent, so that its assent was neces- 
of the Linden obtained from Russia mats. The sary to the validity of his acts. It was also an 
tree is found in the West Indies, and is the ancient custom, in se^veral of the western king^- 
Mahoe of the colonists, the Faritium datum doms of Europe, for such potentates to hold as- 
of botanists. P. the Pariti of Malabar, semhEea of their barons at the great festivals 

also yields a fibrons bark which is made into of the year, termed coutb pUnUres and jaWa - 
flne matting, cordage, packthread, &c. mens ; principally, however, if not entire^, for 

P^k (A.-Sax. pearroc, Ger. pfereh). A the mere purpose of show and magnificence, 
coasiderahle extent of ^pasture and wood land But occasionally such special assemblies were 
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summoned for more important purposes ; and 
the meeting in 1146, at which the ernsade of 
St. Louis was undertaken, is said to furnish the 
first occasion in which the word i^arliammt is 
used for a deliberative assembly. In Prance, 
however, the word was afterwards transferred 
to signify the principal judicial courts of that 
country. The only realms in which it appears 
to have become appropriated to the great legis- 
lative assemblies are England, Scotland, and 
the Norman kingdom of Sicily. The parliament 
of the latter country consisted, in the thirteenth 
century, of spiritual and temporal barons sum- 
moned by the king’s writ ; and occasionally, but 
not uniformly, of deputies from the towns, simi- 
larly summoned. 

The Norman and Plantagenet kings of 
England had two councils — the great council 
of the kingdom, and the lesser or privy council ; 
and it may be freely stated, after maldng all 
allowances on the score of arbitrary powers 
occasionally exercised by the sovereign, that 
ever since the Norman Conquest the supreme 
legislative power in England has been placed 
in the king and great council conjointly. This 
council was, moreover, in early times, a court 
of criminal judicature also, and aided the sove- 
reign in all the more important transactions 
of his government. It interfered even in mat- 
ters of ecclesiastical discipline; in questions 
of peace and war, of grace and justice ; and, 
by way of advice, in the appointment to vacant 
offices, civil or ecclesiastical. The meetings of 
the great council were at stated festivals under 
the Norman kings ; but after the civil wars in 
the reign of Stephen they were summoned at 
irregular periods. The inferior or privy coun- 
cil, which, as well as the great council, is in- 
differently termed GUTia regis in early writers, 
was composed of members named by the king, 
and constantly attended on his person ; and 
this inferior body usurped, during the deca- 
dence of the great council, and before the full 
establishment of parliament, many of the legis- 
lative functions of the former ; but by Magna 
Oharta all aids and scutages were to be assessed 
by the great eoimoil ; which thus, in principle 
at least, possessed a control over the extraorai- 
nary revenues of the crown. Any meeting of 
the great council, or of a portion of it, went hy 
the ordinary name of a farliammt or colloquy. 

But of the constituent parts of this assembly, 
and the changes which ^ook place in it, no 
writers give a satisfactory account. We know 
only that it was supposed to consist of all the 
tenants in chief of the crown; hut, hy the 
charter of King John, the archbishops, bishops 
abbots, earls, and greater barons, were to be 
summoned personally; the other tenants in 
chief hy the sheriffs and bailiffs. Erom^ this 
distinction is supposed to have arisen the insti- 
tution of the peerage as a separate body from 
the lesser nobility, which so peculiarly dis- 
tinguishes the constitution of England from 
those of all other feudal monarchies. 

Prom these mixed assemblies to a repre- 
sentative body the change proceeded by steps 
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hich i is impossible wholly to trace. The 
first vestiges, perhaps, of representation, ap- 
pear in the fifteenth year of King John, when, 
for a particular purpose, writs were issued to 
the sheriffs, commanding them to return four 
knights for each comity, ‘ad loquendum onm 
rege de negotio re^i,’ at Oxford. But better 
known and more distinct evidence of the be- 
ginning of the system is found in the earl of 
Leicester’s parliament after the battle of Lewes, 
in 49 Hen. III., when four knights for every 
county (except nine) were summoned to attend 
with the barons, probably as representatives of 
the inferior nobihty or lesser barons ; and in 
the following years were issued the earliest 
writs of summons to parliament. These were 
to archbishops, bishops, and abbots ; to certain 
earls and barons of the party of the earl of 
Leicester ; and to the sheriffs of counties and 
boroughs, to return two knights and burgesses, 
besides four from each of the Cinque Ports. 
And althongh no subsequent writs directed to 
the sheriffs for the purpose of county elections 
are in existence earlier than 18 Edw. I-, nor of 
borough elections earlier than the 23rd of the 
same reign, yet it is at least highly probable 
that the example set by the rebellious earl of 
Leicester was ever after substantially followed, 
and that the representatives of counties and 
towns were occasionally summoned to parlia- 
ment, as well for the purpose of assessing 
tallage and other aids demanded, as for that of 
giving their counsel respecting other affairs 
of the government. Edward I, usually held 
four parliaments in a year ; but it does not ap- 
pear that these were legislative assemblies ; they 
were rather supreme courts of justice, chiefly 
attended hy the ordinary or privy councillors of 
the king; while the legislative assembly, cer- 
tainly composed, after the 23rd of this reign, 
of lords spiritual and temporal and representa- 
tives of the commons, was summoned to meet 
the king occasionally during one of these par- 
liaments. {Report on. the 3ignity of a Peer.) 

The constitutional law of the country, what- 
ever it may have been in practice, was first de- 
clared by the statute 15 Edw. II. In this Act 
the legislative authority was declared to reside 
in the king, with the assent of the prelates, 
earls, barons, and commons, assembled in par- 
liament; and from that time the real exist- 
ence of that body, and of the form of government 
still subsisting has been uninterrupted, except 
only during the period of the Commonwealth. 

The division of parliament into two houses 
took place at a period which it is not possible 
to ascertain ; hut it is probable that the three 
orders met in separate conventions for the pur- 
pose of assessing taxation, and that the repre- 
sentatives of the commons were at no period 
admitted to sit in the same chamber with the 
earls and barons after these were expressly 
summoned by the king. Although the mun- 
hers of both houses have varied materially, no 
fundamental alteration in their constitution 
took place from this time until the xmion with 
Scotland. 



PARLIAMENT 


Hoxtsb of Lobds. — 1. Temporal Peers. The 
origin of the English peerage is involyed in the 
same ohscurity ’which rests on other parts of 
onr early constitutional history. The greater 
harons, as before stated, appear under the first 
Plantagenet kings to have been those who were 
personally sumnioned to the council, -while in- 
ferior tenants in eapite were sumnioned together 
by a general compeHation ; but at what period 
their dignity became strictly hereditary is un- 
known. 

Baronies are either by tenure, by ■writ, or 
by patent. The first were the orimn.al feudal 
titles, in which dignity was myariably attached 
to the possession of land. The greater barons, 
who sat of right in the great council, are sup- 
posed up to the reign of Henry III. to have 
been those who were in the possession of 
eutire.baronies. But from the date of 22 Edw. 
I. it appears that the possessors of entire 
. baronies ceased to be summoned to parliament 
as of right ; and it is generally held that no 
barony tenure subsists at the present day 
although some recent efforts have been madt 
to establish a title to this peculiar dignify-; 
the latest claim having been that made in 
1860 on the barony of Berkeley, by virtue of 
possession of the castle of that name. 

Baronies by ■writ were created by writ of 
summons to parliament, which constituted an 
individual so addressed by name baron of the 
realm, and, it is supposed, also made that 
dignity hereditary. The earliest writ of this 
description was issued 49 Hen. III. ; and two 
now existing baronies (Le Despeneer and Be 
Eos) are considered to have been creat^ by it. 
In the case of a barony by writ, the dignity is 
not conferred until the person so summoned has 
actually sat in parliament. Baronies by -wrif 
descend in fee to aE the heirs of the body o. 
the person first created. If there be no son 
and more daughters than one, the title falls 
into abeyance until only one daughter, or th( 
sole heir of only one daughter, survives. 

Baronies by patent are created by^ letters 

S atent, under the great seal, conferring the 
ignity on the donee; in which are inserted 
words of limitation. These are usually to the 
heirs male of the body of the donee, though 
the limitation may he to other classes of heirs, 
or to specified persons, and their heirs by way 
of remainder. It was decided by the House 
of Xjords, in the Wensleydale peerage ease in 
1866, that a peerage could not be granted for 
life only. 

Viscounts are always created by letters pa- 
tent, This is the most modem of English 
titles of peerage ; and was first conferred on 
John Viscount Beaumont, by Hen. VI. in 1440. 
The title viee-comes, or vice-earl, has been long 
employed to denote the sheriff of a county. 

PkrldoTns existed in England before the 
Conq^uest. But the Saxon ealdorman was the 
official governor of a shire, and his office was 
not necessarily continued to his son. The 
BauMh title of eorle was gradually substituted 
for that of ealdorman. After the Conquest 
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the Norman term count (whence county) took 
the place of mrl^ but the latter title was soon 
re-rived. It has now for many centuries been 
disconnected with territorial jurisdiction, and 
is conferred by letters patent. 

Of Marguiscdes, the first was that of Dublin, 
conferred on Kobert de Vere, earl of Oxford, 
for life, by Bichard II. This dignity has been 
always conferred by letters patent. 

Dukedoms are the highest titles of the Eng- 
lish peerage. The first was created 1 1 Edw. III., 
when Edward the Black Prince was made duke 
of Cornwall. It has been a question whether 
the duchies of Cornwall and Lancaster were 
not duchies by tenure ; but every other duke- 
dom is a mere personal honour, and conferred 
by letters patent. [Baboit; Viscount; &c.] 

AH peerages are forfeit^ by attainder for 
high treason; and attainder is consequent 
either on jud^ent or on outla-wry, upon an 
indictment for that offence. Nothing but a 
reversal of such act of attainder by parliament 
can restore an attainted person, or bis posterity, 
to the lost dignity. But where a peerage is 
vested in a person in tail male, with remainder 
over to another in tail male, if the first be at- 
tainted the peerage is forfeited as to him and 
his issue male; but, failing such issue male, 
the dignity becomes vested in the remainder- 
man, or his descendant. 

Peerages descendible to heirs general are 
also forfeited by attainder for felony; but not 
peerages entailed on heirs male. 

By the twenty-second and twenty-third arti- 
cles of the Union between England and Scot- 
land, sixteen representatives are elected by 
the Scots peers to serve in every parliament of 
the United Kingdom. Scottish peers are in- 
capable of sitting in the Hotise of Commons, 
and it was held for a long time that a Scottish 
peer could not sit in the House of Lords if he 
became a peer of Great Britain ; but the point 
was decided the other way in 1780. 

By the Act of Union between Great Britain 
and Ireland (39 & 40 Geo. III. c. 67), twenty- 
eight lords temporal are elected for life by the 
peers of Ireland. Peers of Ireland may be 
elected members of the House of Commons, 
but are not eligible to serve as peers while 
they continue members of the lower house. 

2. Lords Spiritual. — The right of the two 
archbishops and twenty-four bishops of Eng- 
land and "Wales to rit and vote in parliament 
as_ members of the Souse of Lords, is generally 
said to belong to them as barons of the realm. 
It is undoubtedly probable that at the period 
of the Conquest a change took place in the 
tenure of the lands which were held by bishops 
and the high regular clergy; and that the 
Norman tenure by barony, then introduced for 
the first time, was made to comprehend both 
spiritual and temporal possessions, which under 
the Saxon kings had been regarded in a dif- 
ferent light. But it is most probable that 
the dignitaries of the church were constituent 
members of the great council of the realm, by 
the English as well as all other, feudal consti- 
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tutions, indmendent of their quality as barous 
(Hallam, Jmddle Ages^ c. Tiii. part hi.); but 
that the place ■which was assigned them in 
the House of Lords, when the two houses be- 
cime separate, was in virtue of their baronial 
character. Under the Plantagenet kings the 
clergy were summoned to meet by their repre- 
sentatives, as well as the laity, when subsidies 
were required ; and under Edward L attempts 
were made to unite them and the laity together 
in parliament; but this was always resisted 
by the clergy, "v^ho at last ceased altogether 
•to attend in any capacity, retaining their own 
assemblies. [CoNVOCvnoN.] At the period of 
the dissolution of monasteries by Henry VIII. 
the spiritual lords consisted of the then arch- 
bishops and bishops, with twenty-six mitred 
abbots, and two priors, all of whom were 
removed on the dissolution of their houses. 
The whole number of English bishops is now 
twenty-six ; but only twenty-four of them have 
seats in the House of Lords, the bishop of 
Sodor and Man never having had one, and the 
bishop for the time being last elected (except 
to the sees of London, Durham, or Winchester) 
hamng also been excluded since the number of 
bishops was augmented hy the erection of the 
see of Manchester (10 & 11 Viet. c. 108). The 
present spiritual lords have the same rights 
and privileges in every respect as the temporal, 
except that it is still a disputed point in con- 
stitutional law whether they have a right, on 
charge of treason and felony, to a trial by the 
eers; and it is also doubted whether they 
ave judicial power, as peers, in capital cases. 

By the Act of Union between Great Britain 
and Ireland, four lords spiritual from among 
the archbishops and bishops of that country sit 
in the House of Lordsjby rotation of session. 

House of Commons. — Persons qualified 
to serve in it . — Persons incompetent to sit as 
members of parliament are, first, those labour- 
ing under the incapacities of alienship, attamt, 
outlawry in criminal proceedings, minority, 
lunacy, &c. ; next, those who are disqualifi^ 
by the possession of certain offices, or hy cer- 
tain other temporary causes. By the Corrupt 
Practices Preventiou Act, 1854, it is provided 
that any candidate declared by a committee 
guilty of bribery, &c. is ineligible duru^ that 
parliament. Clergymen (including the Soman 
Catholic clergy and also ministers of the 
chureffi of Scotland), peers, Scotch peers, 
Irish peers as to places in Ireland, the 
EngKsh, Scotch, and Irish judges (with the 
exception of the English Master of the EoUs), 
county court judges, and bankruptcy commis- 
sioners, are ineligible. Where the influence of 
government is supposed to have a direct con- 
trol over the party, a disqualification has been 
created by various statutes. Persons concerned 
in the management of the revenue, ■with some 
few exceptions, are ineligible. So are persons 
holding new offices under the crown created 
since 1705, together with other persons men- 
tioned in 6 Anne c. 7. So also are pensioners 
during pleasure or for a term of years, police 
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magistrates, government contractors, and place- 
men in public offices ^ecified in 16 Geo. II, 
c. 22. There are also offices connected with the 
excise and customs which disqualify the holder 
from sitting and voting, but not from being 
elected. Persons returned on a double return 
are not competent to sit until the right to the 
seat has been determined. The property quali- 
fication of menabers of parliament was abolished 
in 1858 (21 & 22 Viet. e. 26). 

The acceptance of any office of profit from 
the crown by a member vacates his seat, by 6 
Anne c. 7. And there are places of no profit, 
the acceptance of which is considered to vacate 
a seat ; viz. the stewardship of the Chiltern 
Hundr^s, and the stewardship of the manors 
of East Hendred, Northstead and Hempholme, 
and in Ireland the office of Escheator of Mun- 
ster (21 & 22 Viet. c. 110). Officers of the 
army and navy receiving new commissions are 
excepted from this statute ; so are those who 
accept a foreign employment, as ambassadors. 

A member becoming a bankrupt is incapable 
of sitting and voting for a year, unless -within 
that time the bankruptcy is superseded, or the 
creditors paid ; if this be not done within the 
year, fibe seat of the member is vacated. 

“V^ether a resolution of the house can render 
a person ineligible, may still be considered as 
an imdeoided question. 

II. Electoral Franchise . — Since the Acts of 
Union with Scotland and Ireland, and the 
changes introduced by the Reform Act, and 
subsequently, the House of Commons consists 
of 658 — divided as follows : 



BngHsh and Welsh 

Scotch, 

Irish 

Counties 

. . . 362 

SO 

64 

Boroughs 

. . . 334 

23 

3!) 

Universities— Oxford . 2 


Dublin 2 


Oamhridge 2 




501) 

63 
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All persons qualified are competent to vote 
in the election of members of parliament, except 
infants, women, aliens ('unless made denizens 
or naturalised), persons convicted of felony, 
bribery, &c., peers, Irish peers unless them- 
selves members of the House of Commons, 
and persons holding various employments 
imder government not freehold offices. There 
are ^ also some temporary disqualifications, 
arising out of employment in particular 
characters at elections, and the receipt of pnblie 
aims. The qualification (except in the univer- 
sities, in which the right of voting belong to all 
such as have attained certain academmal de- 
grees) is one of property. 

1. In English and Welsh counties, the right 
of voting belongs to all such as possess a 
freehold estate in lands or tenements, of the 
value of 40s. per annum above aU charges ; 
or who are seised of lands or tenements 
in copyhold, or any other non-freehold tenure 
for life, or for a larger estate of the value 
of 10^. per annum; or entitled as lessee or 
assignee to lands or tenements for the nn- 
expired residue of a term pf not less than sixty 
years of the same value, or of a term of not less 
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til an twenty years of the value of 50?. per | 
5i.nnn-m ; and occupiers of land and tenements 
at a hon^L fide rent of 60?. or more per annum. 
But freehold tenements for life, if under the 
value of 10?. per annum, do not confer a vote, 
unless the party is in the actual occupation of 
them, or unless they have come to him by devise, 
marriage, &c., and not hy gift or sale. And in 
the case of freeholds and copyholds, possession 
for six months before the last day of Jnly in 
the year in which the voter is registered, is a 
necessary condition ; in that of leaseholds, &c. 
twelve months; but this does not apply to 
lands coming by devise, marriage, &c, _ 

2. The qualifications of voters in cities and 
boroughs, m England, were, under the law as 
it stood before the Reform Act, extremely 
various, and depending more on the local law 
of every place than on the general custom of 
the country. The principal franchises were*. 
{\.y In respect of property ; thus freeholders to 
the &otmt of 40s. vot^ in many towns and 
cities which were counties of themselves; lease- 
holders, copyholders, &c., in other places ; and 
burgage tenants. The franchise of burgage 
tenure, which existed in some towns, depended 
on the possession of certain ancient tenements, 
which conferred a right to vote. (2.) In respect 
of corporate privileges. Freemen or burgesses, 
and, in London, liverymen [Corpoeation], en- 
joyed by virtue of their privilege a right of 
voting in corporate towns. (3.) In respect 
of inhabitancy. Voters in tMs respect were of 
four sorts: inhabitants paying scot and lot; 
inhabitants householders, housekeepers, pot- 
wallers (i.e. pot-boilers), legally settled; in- 
habitants householders xesiant; inhabitants 
generally. In many towns, several of these 
qualifications were recognised at the same time 
as conferring a right to vote. 

The alterations introduced into the system 
of borough qualifications hy the English Re- 
form Act were twofold. In the first place, a 
new franchise was created which is everywhere 
the same. Every capable person who occupies 
within the limits of a borough any house or 
building falling within the specifications of the 
Act, which is, either separat^y, or jointly with 
land occupied therewith by him as owner, or 
under the same landlord, of the clear yearly 
value of 10?., is entitled to vote; provided he 
has occupied such premises for twelve months 
previous to the last day of July in the year in 
which he is registered ; and provided he has 
been rated, and paid all rates for the benefit of 
the poor due up to the 6th of January next pre- 
ceding, and also all assessed taxes. In the next 
place, former franchises are modified as fol- 
lows : Freemen, and in cities being counties of 
themselves, freeholders and burgage tenants, 
are to retain their qualification (subject in the 
latter case to certain restrictions as to value, 
&c.); hut no one can claim to be registered 
as a burgess or freeman who was admitted 
since the 1st of March, 1831, except he derive 
bis title through birth or servitude. All other 
borough fcanchises are abolished, saving their 
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rights to individuals possessed of them at the 
passing of the Reform Act. 

Finally, the Act requires that every person, 
in order to be registered as a voter for a city 
or borough, must have resided for six calendar 
months next previously to the last day of July 
in that year within such city or borough, or 
within seven miles of it. And it is also pro- 
vided, that no tenement situate within a borough, 
and capable of conferring a qualification on its 
occupier to vote within the borough, shall give 
him a vote for the county. 

Several boroughs in "Wales, as well as in 
Scotland, are contribzctorT/; several towns being 
joined in one for the purpose of returning mem- 
bers to parliament. 

The system of registration of voters, in Eng- 
land and Wales, was framed by the Reform 
Act, but is now regulated by stats. 6 & 7 
■Viet. c. 18 and 28 & 29 "Viet. e. 36. In coun- 
ties, the register is made up by the overseera 
o£ the poor in every parish or townsliip, who 
insert therrin the names^ of all persons not 
already registered who have delivered to them, 
before the 20th of July in each year, a claim to 
vote in reject of property situate within their 
district. The lists thus drawn up by the over- 
seers, are delivered to the clerk of the peace 
for the county. The overseers are empowered 
to object to any person on their list whom 
they conceive not entitled to vote. They are 
also to receive written notices of objection 
by third parties, who are themselves ' voters 
or claimants, duly delivered to them, and to 
mark the names of all parties so objected to 
on the hst. The lists thus formed are revised 
by the barrister or barristers appointed for 
that purpose. These ofi&eers axe nominated 
by the senior judge of^assize for each county 
and borough within his circuit; and hy the 
chief justice of the Queen’s Bench in the metro- 
politan county and boroughs. Their courts, for 
the purpose of revising the lists and deciding 
on claims and objections, must he held (for 
counties) between the 20th September and 31st 
October in every year. The lists revised by 
them form the register, which is delivered to 
the^ sherijBF, and is the authentic list of voters 
mitil the next registration. Any person hav- 
mg his name and qualification one#* inserted 
in the register is not bound to make a 
another year. 

In cities and boroughs the course is some- 
what different. On or before the last day of 
July in every year, the overseers are to make 
out au alphabetical list of persons entitled to 
vote under the Reform Act ; and another of 
persons entitled to vote in respect of ancient 
rights (except freemen, the list of whom is to 
he made by the town clerk, and in London 
hy the clerks of the several companies). Any 
person whose name has been omitted in either 
of these lists is to give notice of a claim, in 
writing, to the overseer or town clerk or other 
derk (as the ease may require). Objections 
are to be made, in boroughs, only "by parties 
whose names are inserted in the list. The 
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lists are reTised by the barristers in the same 
manner as those for the connties, and deHvexed 
to the returning officer. 

3. In Scotland, the rieht of voting in counties 
is declared by the Scotch Beforin Act, 2 & 3 
Wm. rV. c. 65, to be in the owners of ancient 
rights (termed su'perioritus) not acquired since 
1831, and in such persons as have been owners for 
six months previous to the last day of July of 
‘ any lands, feu duties, or other heritable sub- 
jects,’ of the annual value of 10/. after deduc- 
tions. Where two or more parties are inter- 
ested in any subject to which a right of voting 
is for the first time attached by the Act, as life- 
renter and as fiar, the right shall be in the 
former. The right is also extended to tenants 
for life, or on lease of fifty-«even years or more, 
the value of whose interests amounts to 10/. 
per annum ; tenants on lease of nineteen years 
or more, the value of whose interests amounts 
to 60/. per annum ; occupying tenants at a rent 
of 50/. per annum ; and tenants who have paid 
for their interest a price of 300/. 

4. In Scottish boroughs, the right of voting 
is in occupiers of houses, &c. (as in the English 
Beform Act) of the yearly value of 10/. 

5. In Ireland, the right of voting in coun- 
ties was, by the Irish Beform Act 2 & 3 Wm. 
17. c. 88, vested (in addition to the 10/. 
freeholders then already entitled to it) in 10/. 
copyholders, in leaseholders for sisty years the 
yearly value of whose interest amounted to 10/., 
in leaseholders for fourteen years the yearly 
value of whose interest amounted to 20/., and 
in certain classes of occupying tenants. By stat. 
13 & 14 Viet. 0 . 69 the county franchise was ex- 
tended to 61. freeholders, and occupiers of land, 
&c. rated at 12/. and upwards. 

6. In counties of cities, counties of towns 
and boroughs in Ireland, the franchise is by 
the Irish Beform Act in 10/. freeholders, 20/. 
leaseholders, 10/. householders, and in the 40<s. 
freeholders ; but not in any persons acquiring 
such last mentioned freeholds since 1831, ex- 
cept by descent, marriage, &c. ; and by the Act 
13 & i4 Viet, e, 69 the franchise was extended 
to occupiers at a rent of 8/, and upwards. The 
existing rights of fireemen, &c. are saved. 

Both in Scotland and Ireland the registers 
are made up and reriaed on the -same general 
system as in England, but with variations in 
matters of technical detail.’ 

III. Mode of Mection. — 1. In England and 
Wales, when the sheriff receives the writ 
commanding him to return a knight or knight 
of the shire, or division of the shire, he makes 
proclamation, within two days after receiving 
the writ, at the place where the election is to 
be holden: i.e. the principal polling place. 
Counties and divisions are subdirided into con- 
venient districts, with a polling place in each. 
On the day fixed, the canmdates are proposed; 
and the election proceeds. In boroughs, the 
returning officer acts in the same manner as 
the sheriff in the county ; and boroughs are 
similarly divided into polling districts. 

When more candidates are proposed than 
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the number to be retximed, the election is 
decided by tiie sheriff or returning officer 
declaring the majority on the view (by calling 
on them to hold up their hands). But a poll 
nmy be demanded by a candidate or elector, 
either before or after such declaration. 

The poll commences in boroughs on the next 
day, in counties on the next day but two, after 
the nomination. Two questions only can be 
asked of any person offering to vote as to 
his right: (1) whether he is the same person 
whose name appears on the register, and (2) 
whether he has already voted. The duration 
of the poll in England is limited, both for 
counties and boroughs, to a single day, and 
in the English universities to five days. The 
return is made by tacking the names of the 
persons chosen to the writ and returning them 
to the clerk of . the crown in chancery. Where 
the votes are equal, it is the practice to make 
double returns. 

2. In Scotland and Ireland, the period of 
polling is also a single day. 

Electors for the English and Irish universi- 
ties are now allowed to vote by voting papers 
(24 & 25 Viet. c. 53). 

IV. Mection Committees . — ^In the first parlia- 
ment of James I. a committee of privileges and 
returns was appointed, to which the trial of 
ev^ petition against an election was referred 
which was not heard before the House of 
Commons. A similar committee was appointed 
at the commencement of every session, until 
the present practice of trying such petitions 
before select committees began. This practice 
is founded on a variety of statutes, berinning 
with 10 G-eo. III. c. 16, commonly called the 
Grenville Act, and amended and consolidated 
by 11 & 12 Viet. c. 98, which is now the 
governing Act on the subject. Under this Act 
tiiere are three classes of election petitions : 
Those complaining (1) of m undue election 
or return ; (2) that no return has been made 
according to tiie requisition of the writ ; (3) of 
the special matters contained in the return. 
Any such petition must be subscribed by (1) 
some person who voted or had a right to vote 
at the election, (2) some person claiming to 
have had a right to be returned or elected at 
the election, or by (3) some person alleging 
himself to have been a candidate at the election. 
The Act also contains provisions by which 
electors in the interest of any sitting member 
who may be unable or unwilling to defend his 
seat are admitted to defend tiie election or 
return. 

An election petition is presented to the house 
hy a member within a certain time limited 
by the house. But before presentation the 
petitioner must procure a recognisance to be 
entered into by sureties on his behalf for the 
pa 3 rment o£ 1,000/., or must pay that sum into 
the Bank of England as a security for costs. 
Petitions once presented can be withdrawn by 
the petitioners on payment of the costs and 
expenses incurred by the sitting member.^ ^ 

Under the Grenville Act election petitions 
3 u 2 
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Were taken into consideration by the house at j has been ai^ed that the election is not void, 
a time appointed for that purpose, and at that ' mt that the votes given for the person so dis- 
time, if one hundred members ■were present, the [uaMed are thrmn auoay. In other cases, 
parties and agents attending, thirty-three were )ribery, treating, undue influence, &c. have the 
selected hy ballot ; which number, on each party jffect of avoiding elections ; and the report is, 
striking off one alternately, was reduced to that a new writ ought to issue, 
eleven. But according to the present practice Finally, an election committee has the power 
a general committee of elections is appointed by if declaring either the petition, or the opposition 
the Speaker at the beginning of every session, o it, * frivolous and vexatious ’ in its report ; 
This general committee chooses four members he effect of which is to fix the party against 
to form a sdect committee to try an election horn such declaration is made with the pay- 
petition, out of the whole list of members liable ment of costs. 

to serve, which for that purpose is divided into Besides the three classes of petitions above 
fi.ve and a chairman for the committee ‘eferred to, there is another class presented, 

is chosen by and out of a separate panel, called under 6 & 6 Viet. c. 102, after the time 
the cJiair7nm's panel. usually allowed for the reception of election 

The same nicety, it is said, is not required petitions, complaining of ‘ general or extensive 
in election petitions, as to their form, as in bribery.’ These must be signed by some 
pleadings at law; but it is now decided, by a person claiming in such petition to have had 
series of precedents, that it is necessary that a right to vote at the election or to have had 
the matter intended to be proved should b< a right to be returned or elected thereat, or 
sufficiently set forth in the allegations of tin alleging himself to have been a candidate 
petition ; and that on the hearing of the peti- thereat. Petitions of this class are enquired 
tion it win not be competent to the pai^ to m into, in the same manner as committee for 
into evidence in proof of facts not distinctij fing an ordinary election petition, but do not 

alleged therein. But there is considecablt feet the return or seat of the sitting member, 

variety in the decisions as to what is suffi- By 16 & 16 Viet. c. 67, if a committee ap- 

ciency of allegation. pointed to try an election petition, or to enquire 

Select committees sit every day ; but with into the existence of corrupt practices at any 
power to a^'ourn for twenty-four hours on their election, report that there is reason to believe 
own authority, and for a longer period on leave that corrupt practices have extensively pre- 
obtained from the house on motion. Member) vailed at any election, then on an address 
may only absent themselves by leave, or o by both houses of parliament the crown may 
excuse to be allowed by the house : if any ar< appoint commissioners armed with the most 
absent otherwise, the committee cannot sil stringent powers to enquire into the matter, 
Committees are not dissolved by prorogatio and the report of such commissioners is laid 
of parliament, but adjourned to the next tmi< before parliament. 

of meeting. V. Mode of AssemUwg Parliament. — Parlia- 

The determination of the committee is in each ment can only be convened by the authority of 
case final and conclusive ; and is embodied in the crown ; and, by 6 Wm. & Mary c. 2, must 
its report to the house at the conclusion of it be held at least once every three years ; but, 
sittings. A comihitteehasalso the power, if ■ in point of fact, as the Mutiny Act is only 
pleases, of making a special report, instead passed for a single year, and provision is made 
deciding generally on the merits ; in whiel annually for the public revenue and expendi- 
eaae the house makes such order on the reporl ture, the sittings of parliament are of neces- 
as may seem proper. An examination into th< sity annual. The same order in council which 
bad votes given on each side is termed commands the lord chanedlor to cause the 
scrutiny; and the effect of it is, that if o] great seal to be affixed to a proclamation 
balancing the nmnber of good^ votes retainec for dissolving parliament, is accompanied with 
after such examination the petitioner has tin a warrant to issue 'writs for a ne'w one. Writs 
majority, it is reported that he oi^ht to hav< for the return of .members of the House of 
been returned. Where an incapacitated persoi Commons are directed to the sheriffs of coun- 
has been elected, the principle of parliamentary ties, and the returning officers of rities and 
law a;TOears to be, that if Ms dasqnalificatio^ boroughs. On a vacancy during the sitting 
was sufficiently known to the electors at th of parliament, the writ issues under warrant 
time they returned him, their votes are consi of the Speaker by the authority of the house 
dered as lost ,* and it is reported that the nexi itself, and the Speaker is empowered by sta- 
on the poll ought to have been retimned. Ii tute to direct the issue of writs on vacancies 
the fact of Ms disqualification was not known during a recess. 

the election is simply void. It appears, how- VI. Meeting of Parliameni. PreUminary 
ever, not to be absolutely decided whether tiw The new parliament meets on the 

incapacity which renders the votes ihrovm return day of the writ, unless prorogued by 
must be an inherent or contingent incapa writ of prorogation ; but when it is intended 
dty ; as, for example, where it was pubUcl that it should meet for the actual despatch of 
mourn that a candidate was disqualified b, business on the day to which it is prorogued, 
of having been guilty of acts of bribei^ notice to that effect is given by proclamation, 
with reference to the election. In tMs case and the parliament begins only on the day to 
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•wlii it is proTOgned. The acts of meeting and 
passing a statute constitute together a session. 
Upon the assembling of parliament the sove- 
reign meets it in person, or by representation, 
and explains in his speech the reasons of con- 
vening it. In modern times, the speech is not 
delivered until the commons have chosen a 
speaker, which they receive a command from 
the crown to do. 

The first occasion on which this important 
officer is expressly named occurs in the parlia- 
ment 51 Edyr. III. He acts entirely as the 
servant of the house which appoints him. He 
takes the chair, which he cannot do- unless 
forty members are present ; maintains order ; 
explains and informs on questions of order 
or practice. He cannot speak except upon 
questions of order, nor vote unless in case 
of equality of votes ; or in committees of the 
whole house, where, as soon as the chair is 
taken, he is reduced to the footing of an 
ordinary member. [Spbaxeb.] 

Immediately upon the meeting of every new 
parliament the requisite oaths are administered 
to the members ; but, previous to being .sworn, 
every person returned is to all intents and 
purposes a member of the house, except as to 
the right of voting only. Before the queen’s 
speech is taken into consideration, it is usual to 
read a bill as a matter of form. The queen’s 
speech being then reported to the house, an 
address of thanks, as moved or as amended, is 
returned. 

The method of proceeding in making laws 
is, for the most part, similar in the two houses, 
but different in public and private l)ills. 

VII., Method of JProceeding on Bills in 
gmeral . — Statutes are divided into public and 
private; and the distinction arises from the 
local or personal character of the latter class, 
and from the payment of fees, which are due on 
private and not on public Acts. Constitution- 
ally, public Acts are in general such as relate 
to the kingdom at large ; private Acts, to indi- 
viduals and classes. J udicially, the distinction 
between the classes is, that the courts of justice 
are officially hound to notice public Acts ; but 
private Acts must be formally shown or pleaded 
unless they have a clause to prevent this 
being necessary. [Sta.tutb,3 

All private bills affecting the peerage must 
begin with the lords ; aU biUs which, directly 
or indirectly, impose a charge on the people, 
must begin -with the commons. This class, 
therefore, includes all bills under which tolls 
may be levied for private benefit; such as bills 
for making roads, canals, railways, bridges and 
enclosure bills. But the increase of private 
bills in parliament has of late years been so 
great, that the strict rule in this respect has 
been recently relaxed, and a considerable num- 
ber of bills for new railways and the like 
purposes are now annually first introduced in 
the lords. 

All other private hiUs may begin with either 
house indifferently; but, in practice, some 
private enactments — viz. estate bills, -which 
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effiarge ox alter 'the ' power of individuals in 
disposing of their property ; divorce bills ; 
&e. — ^hegin in the lords ; that house, from its 
judicial character, being supposed to be best 
fitted for the discussion of similar subjects. 
On the other hand, hills concerning the par- 
liamentary rights, &e. of particular places, usu- 
ally commence, by custom, in the commons. 
There is one instance of a bill which begins 
with neither house, but with the crown ; viz. 
p, bin for a general pardon. Bills are always 
read in each house, after leave has been given 
to bring them in, three times before they are 
passed (-with the exception of hiUs of grace, 
iuch as for a general pardon, which are 
passed on the first reading). The second 
•eading affords the legitimate period for dis- 
cussion on the principle of the hill. If a bill 
be rejected, either on the first or second read- 
ing, it cannot be again proposed that session. 
After the second reading, the bill is committed, 
i. e. referred to a committee of the whole house, 
and, in some cases, to a select committee. Such 
a committee requires, in the commons, the pre- 
sence only of forty members; in the lords, of all 
members in attendance. In committee the bih 
s debated clause by clause, -with the advantage 
that members are not restricted, as in a debate 
of the house, to speaking once. The proper 
province of the committee is to consider the bill 
u its details. When the bill has gone through 
the committee, the chairman reports it to the 
house, with such amendments as the committee 
may have made. The house can then agree or 
disagree -with the amendments of the commit- 
tee. [Amendment.] The bill is afterwards 
read a third time, A bill thrice read, and 
passed, admits of no further alteration, except 
for clerical errors. A hill sent from the com- 
mons to the lords is usually read the first time 
in the latter house on the day on which it is 
brought ; and, when it has passed through the 
different stages, is sent back to the commons, 
with the amendments, if any have been made^ 
with which the commons then agree or dis- 
agree ; the same process, substantially, being 
followed, vice versA where the bill originates 
with the lords. The amendments returned 
-with a hill ftomone house to another are taken 
into separate consideration; and the amend- 
ments, if agreed to, are always considered as 
;eeffing from that house in which the bill 
originated. If one house cannot agree to 
the amendments proposed by the o^er, a 
conference is usually held between members 
deputed by each house, the conference being 
desired by that house which disagrees with 
the amendments in question. If the house 
which amends is not satisfied at the first con- 
ference -with the reasons alleged for its dis- 
agreement by the other, it desires another con- 
ference; if this too is unsuccessful, what is 
termed a free conference may be demanded, in 
which the managers of the conference are not 
confined to the delivery of written reasons, but 
may urge their own arguments. If one or 
[more free conferences fan of producing unani- 
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jaity, tlie bill is dropped. It is necessary to 1 
observe, that in bills of supply (wHeli ori^ate 
in the commons) the lords cannot make any 
except verbal amendments ; they mtist_ either 
admit or reject altogether. When a bill has 
passed both houses, it is deposited in the House 
of Lords, to wait for the royal assent (except 
in the case of a bill of supply, -which is pre- 
sented by the Speaker to the throne). The 
royal assent is given either in person, or by 
commissioners appointed under the great seaL 
The bill then becomes a statute, and is printed 
by the queen’s printer. Formerly, too, it was 
transcribed into the Parliament !!^11, hut since 
the year 1849 this practice has heen discon- 
tinued, and the original Acts have been printed. 

VIII. Method, of J?roGceding on IHvate 
BiUs. — ^This is regulated by the standing orders 
of each house of parliament, which lay down a 
great number of rules of practice, relating to 
the introduction and passing of private bills, 
which are of too minute and technical a charac- 
ter to be detailed here. It may, however, be 
stated generally, that although private bills 
undergo, for the most part, the same formalities 
of being read three times in each house, &c. as 
public bills do, they do not, as a general rule, 
undergo any discussion in the house itself, it 
being the practice to refer them as a matter of 
course to a select committee,” before which the 
promoters and opponents of each bill appear 
by themselves or their counsel, and evidence on 
both sides is received. The fate of the bill is, 
in fact, determined by the report of the select 
committee, it bein^ very unusual for the house 
itself to interfere in the matter. The practice 
is for the committeB first to enquire whether 
the preamble (which states the occasion for the 
bill) is proved. If the committee report that 
the preamble is not proved, the bill falls to the 
ground; but if the preamble is accepted, the 
clauses are taken seriatim, until the whole 
matter is disposed of. It was formerly the 
rule for every question arising upon a private 
bin to be decided by the select committee itself ; 
but the delay and expense occasioned by this 
course was very great, and increased annually 
■with the increase of private business. Questions 
relating to compliance with standing orders, 
questions of engineering, and the like, have of 
late years accordingly been relegated to sub- 
ordinate tribunals of examiners or referees, and 
this practice may be expected to increase. 

IX. Standing Ord&rs of the Hoicse of Gom- 
mms. — These are a series of regulations, 
adopted by way of resolutions of the house at 
various periods, from 1685 to the present time, 
relating partly to the internal order, &c. of the 
house, partly to certain preliminaries and forms 
required on the introduction of particular bills, 
both public and private, and to the promulga- 
tion of statutes. The most numerous of these 
relate to private bills, and specify the mode of 
sig^g and presenting, the time for delivering 
noti^s and their necessary contents, the for- 
mahties to be required respecting instruments, 
and a variety of other particulars. Wlien a 
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‘esolution is made which is intended to be 
permanent, it is usual to add the form, ‘ Ordered 
^t the said resolutions be standing orders of 
the house.* Standing orders on private bills 
are sometimes (but only on special application) 
dispensed with by tbe house, or further time, 
&c. given for complying -with them. 

X. Buies of Bminess in the two Houses.-^ 
(1.) In the House of Commons. A house for 
the transaction of business consists of forty 
members, by an order of the year 1640 ; and, 
if a less number be present, the Speaker -will 
not take the chair. This rule extends to com- 
mittees of the whole house. The Speaker of 
the House of Commons cannot speak in the 
house; the Speaker of the House of Lords 
may. A call of the House of Commons is an 
expedient to secure attendance for an important 
occasion; when it is made, members absent 
without leave may be ordered to be taken into 
custody. No member can be present on the 
debate of a bill or other business concerning 
himself. When the Speaker’s mace lies upon 
the table of the House of Commons, it is a 
house ; when imder, a committee ; when out of 
the house, no business can be done; when in 
the hands of the sergeant at the bar, no motion 
can he made. 

With regard to the manner of speaking and 
voting in the commons, motions are made, a-nd 
petitions presented, by a member in his place. 
The member who moves a motion puts it in 
■writing, and delivers it to the Speaker, who, 
when it has been seconded, puts it to the 
house ; it cannot then be withdrawn except by 
leave of the house. The motion to adjourn is 
^put in order to supersede a motion of which 
I the house is already in possession. The motion 
'for reading the orders of the dag has equally 
the effect of superseding the existing question. 
The motion for the premous question has been 
commonly but mistakenly attributed to Sir 
Hariy Vane, as its inventor. It can take 
place only in a house, and not in a committee ; 
in which latter the equivalent motion is, that 
the chairman do now leave the chair. The 
Speaker names the member whom he first 
perceives to rise in order to speak; but the 
house is not boimd by the Speaker’s decision. 
It is understood to be the rule, that a member 
may speak evp after the question put, if the 
afiSrmatiye voice only has been given, and the 
negative not yet given. The effect of the 
Speaker’s naming a member on the occasion 
of disorder in the house, is that such member, 
after being heard, if he pleases, is directed to 
withdraw, and the house then considers what 
penalty to inflict. In the commons, votes are 
given by ay and wo ; if a division is demanded, 
the Speaker (by a resolution of 1603) appoints 
two tellers on each side to count. Strangers 
are directed to -withdraw, and the doors closed 
before the question is put- On a division, it 
was formerly the course for one party to leave 
the body of the house, while the otherremained ; 
though in committee of the whole house the ayes 
went on one side and the nocs on the other. !But 
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according to present practice botli parties retire 
into separate lobbies proyided for that purpose, 
and are counted as they re-enter the house. 
The Speaker has the casting vote in a house, 
the chairman in a committee. 

(2.) In the House of Lords, The general 
rules of proceeding in the House of Lords vary 
little in material points from those adopted by 
the commons. The Speaker can debate as weU 
as vote. The privilege of the lords to vote by 
proxy is only by license from the crown. Prox- 
ies from spiritual lords are only to spiritual: 
proxies from temporal only to temporal. No 
lord can hold more than two proxies. The 
lord chancellor is ex oificio Speaker of the House 
of Lords ; and as he is able to speak and vote, 
he has no casting vote : the rule, therefore, in j 
case of equality of voices, always is, that the 
presumption is in favour of the negative side, i 

Messages between the two houses are sent 
by one of the clerks at the table. Messages 
from the crown are of various sorts : those to the 
commons, to desire any proceeding on their part, 
are usually written under the royal sign manual ; 
those which are sent when a member of the 
house is put under arrest on account of the public 
service are verbal, and delivered by a minister 
of the department of service concerned. 

XI, Jmisdiction qfFarUaTnent as a Court of 
Justice. — i. For the trial of a peer, indicted for 
treason or felony, or for misprision of either, 
the lords spiritual and temporal sit as the 
court of the lord high steward of England, an 
office which is in general created me vkohj 
a commission xmder the great sed. But, if the 
trial should occur during the sitting of parlia- 
ment, it is said to be before the court ‘of 
our lady the queen in parliament;’ in which 
case the high steward is only, as it were, pro 
tempore speaker of the house, and has a vote 
with the other peers ; whereas, in his own courts, 
held in the recess of parliament, he is judge of 
the court, and, like any other judge, sole arbiter 
on the question of law. 

ii. The House of Lords has also a twofold 
jurisdiction : 1. in criminal cases, 2. in dvil 
cases. — 1. The first is for the trial of hi^ 
crimes and misdemeanours by the method of 
parliamentary impeachment by the House of 
Commons. [Impea-ohijcent.] The proceeding 
on a bill of attainder, or of pains and penalties, 
is, in fact, a legislative act, and not a judidal 
one. [Attainder ; Pains and Penalties, Bill 
or.] 2. Thejurisdiction of the House of Lords, 
in civil cases, is divided by Lord Hale into 
their jurisdiction in the first instance, and in 
the second instance as a court of appeal ; but 
the former, which consisted in special powers 
of interference, occasionally exercised for par- 
ticular purposes, is now obsolete. In the last 
instance, the House of Lords is the supreme 
court of judicature in the kingdom. Appeal 
lies to it, by writ of error, from the suborffinate 
common law court of appeal of the Exchequer 
Chamber ; and appeal from the High Court of 
Chancery also, not only in order to obtain the 
reversal of a decree, but also on any interlocu- 
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tory matter. On writs of error, the House of 
Lords pronounces the judgment ; on appeals, 
it gives directions to the court below to rectify 
its own decree. 

XII. Privilege of Parliament, in the ordinary 
sense of the words, denotes the privileges of 
indiridual members of either house, enjoyed 
by virtue of their seats. These privileges are 
partly limited by known precedent, or by 
statute; but they are to a great extent custom- 
ary, and the houses themselves constitute the 
only tribunals before which the enquiry whe- 
ther their privileges have been violated or not 
can be instituted. 

The first privilege is freedom of speech in 
debates : this claim is sanctioned by the stat. 
2 Wm. & Mary 2, which declares the liberties 
of the people. This privilege does not extend 
to the publication of what is spoken : if a mem- 
ber publish his speech without the authority 
of the house, he is liable to the common legal 
tribunals for its contents. An exception to the 
privilege also is to be found in the jurisdiction 
of the house itself; which has the power of 
committing, expelling, or fining (the latter not 
exercised since the reign of Elizabeth) a mem- 
ber for a libel or contempt against the dignity 
of the house. 

The next privilege, of freedom from arrest 
in civil suits, is probably as old as parliament 
itself. Privilege of parliament was formerly 
supposed to exempt peers and members of the 
House of Commons from civil actions as well 
as arrests ; but this was finally abolished by 
10 G-eo. Ill, This privilege extends to Scotch 
and Irish peers, though not having seats in 
parliament. The exemption does not extend 
to criminal cases or breaches of the peace ; or to 
attachments in ease of contempt by the superior 
court. And, by a peculiar process enacted by 
10 Geo. III., but now regulated by 12 and 13 
Viet. c. 106, a member of parliament may be 
made a bankrupt. Unless the bankruptcy is 
superseded within twelve months from its 
being issued, he vacates his se&t The libera- 
tion of parties improperly arrested is effected 
either by the authority of the houses them- 
selves, or, when parliament is not sitting, or 
(in the case of peers) when it is dissolved, 
on motion in the courts from which the process 
issued. The duration of the privilege, in the 
case of members of the lower house, is not 
exactly defined. It is the general opinion that 
it extends forty days after every prorogation, 
and forty before the next appointed meeting. 
Members of parliament are not liable to be 
called on to serve as jurors during sitting or 
adjournment. 

The general or ‘ ancient and just ’ privileges 
of the houses are, as has been said, tmdefined. 

‘ The law of parliament,’ says Hallam, ‘ as 
determined by regular custom, is incorporated 
into our constitution; but not so as to war- 
rant an indefinite uncontrollable assumption of 
power in any case, least of all in judicial 
proceedings, where the form and essence of 
justice are inseparable from each other,’ There 
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"have been kveral instances in -which questions ' XIV. Prorogation of Parliament. — h. pro- 
relating to parliamentary privilege have come rogation is the continuance of parliament from 
before the ordinary courts, in actions for libels me session to another ; and is made by the 
contained in papers pirblished by order of x>yal authority, either expressed by the lord 
parliament (no-w provided for by stat. 3 and 4 dmncellorin the sovereign’s presence, or by writ 
Viet. e. 9), or for arrests made under the Speak- under the great seal, or by commission, in the 
er’s warrant, &c. Questions of this nature are proclamation for prorogation, if it is intended 
at present in an unsettled and unsatisfactory that parliament, when next it meets, shall pro- 
position. 2 eed to the despatch of business, notice is given 

• Besides the general privilege of parliament, >f that purpose ; and in eases of urgency the 
we may here briefly notice the privileges daimed queen is empowered to call together parliament 
'by the two houses, or by members of them, -with fourteen days* notice only, even when it 
with respect to the conduct of their legislative has been nrorogued to a more distant day. 
proceedings. ^ XV. J^ssolution of Parliament is effected 

Two privileges peculiar to the House of Lords sither, 1. By the sovereipi’s will, which is the 
are ; 1. That possessed by every peer of giving exercise of one of his highest prerogatives: this 
his vote by proxy (see ant&, Buies of Business is usually done by proclamation after parliament 
in the tm Mouses) ; 2. That whidi he possesses has been prorogued. 2. By the demise of the 
of entering on the joiirnals of the house his <mown; hutby f&SWm. III. the existing par- 
dissent fmm a vote of the house,- together with hament continues six months after that event; 
his reasons for it, which is styled his protest, assembles immediately, if under prorogation or 
The first protest, with reasons annexed, is said adjoimnment; and if there be no parliament at 
by Xiord Olarendon to have been made in 1641. the time, the members of the last parliament are 
Of the peculiar privileges of the House of empowered to reassemble themselves. 3. By 
Commons, the most important is that of ori- efflux of time; -viz. at the end of every seventh 
ginating all money bills ; and this, in principle, year (if not sooner dissolved by the Septennial 
is a very ancient part of the constitution. But Act 1 Creo. I. s. 2 c. 38). The seven years are 
it was not before 1690 that it was fully estab- counted from the day on which parliament was 
lished that the lords could not alter, any more appointed to meet in the writ of summons, 
than originate, any^ rate or tax granted by (See, as the most useful authority, May’s Imio 
the commons. This privilege is now under- md Practice of Parliament ; see also llatsell’s 
stood under the following limitations : In bills 

of aid and supply, the lords can neither ori- The parliament of France, like those of 
ginate them nor make any alterations beyond England and Naples, was in its origin a con- 
verbal amendments. In bills which impose vocation of the great vassals of the crown, who 
pecuniary burdens as a collateral object — such, treated of judicial as well as political matters 
for example, as bills for turnpike roads and in their assemblies. St. Louis was the king 
canals, or for the management of the poor — ^the who first introduced into this body counsellors 
lords may make' amendments, but not such as of inferior rank, chiefly ecclesiasties, as legal 
affect the quantity, disposition, or collection of assistants; and tiie earhest registers of the pro- 
the rate. No amendments may be made by ceedings of the parliament, which afterwards 
the lords which appear likely, in their eonse- became fixed at Baris, are of the date of 1254. 
quences, to bring a charge on the people ; nor The important ste]3 of rendering that court 
can they insert or alter any pecuniary penalties permanent, and fixing its seat in the capital 
and forfeitures in a bill, city is generally attributed to Philip the Pair 

By a resolution bearing date 1667, and now (1304) : from that time the great barons 
■strictly^ adhered to, any proposition for taxing ^*adually discontinued their attendance, and 
the subject must be first examined by a com- the lawyers occupied the higher places and 
mittee of the whole house, and their opinion more important functions of the court. The 
reported. The effect of this rule is, that sub- twelve peers of Prance, however, remained con- 
jects on which frequent speaking by the stant members of the parliament, after the other 
same member and other departures from regu- great vassals had, by disuse, ceased to be con- 
lar proceedings are desirable, are discussed in sidered as members of it (although they, like- 
a meeting unfettered by some of the special wise, in process of time, ceased to take part in 
rules of the house. -’ts judicial business). The parliament of Piiris 

"When a bill of supply has received the eon- .henceforward remained the chief tribunal of 
•currence of the lords, it is returned to the -he country until the revolution, with the ex- 
commons, and by them presented to the throne. eeption of the short period of its suppression 
' XIII. Adjmrnmmt . — ^An adjournment is a by Louis XV. iu 1771 ; but as the great fiefs of 
continuance of the session from one day to j the JVeneh monarchy were successively united 
■another. This is done by each house for itself to the cro-wn, the supreme feudal court of 
either from day to day, or over a recess, as at was invested -with the title and attributes of 
Christmas and Easter. In neither house can a parliament. These were fixed at Toulouse 
the Speaker adjourn unless u]pon motion of Crenoble, Bordeaux, Dijon, Besaunon, I^uen’ 
the house, except when there is no quorum Aix, Pau, Rennes, Metz, Douay, Nancy. The 
present, or when he is otherwise empowered most remarkable prerogative exercised by tiie 
to adjourn the Jiouse. parliaments is one of which the origin has 
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-not been satisfactonly accounted for ; that of 
registering the edicts of the sovereign, and 
thereby giving them the force of law. M. 
Meyer (JnsUintions Judmaires, liv. iv. ch. ix.) 
supposes that it arose from the character of the 
parliament, as the court of the feudal lord of 
each province ; thus the edict of the king 
of France was referred to the parhament of 
Bordeausi to examine whether it interfered 
with the special rights and duties of the same 
sovereign as duke of G-uienne, &c. It appears, 
however, to have been the received doctrine, by 
the end of the fourteenth century, that this 
formality of registration was essential to the 
validity of an edict in every province. Hence 
the iniportant part which the parliaments, and 
especially that of Paris, so often enacted in 
French history, in modifying the otherwise 
absolnte power of the monarchs. [Bed op 
Justice.] It was usual for the parliament of 
Paris, and undoubtedly legal, although not 
customary, for the other parliaments, to convey 
remonstrances to the king on the subject of his 
edicts. But Louis XIV. ordained that these 
remonstrances should always be presented after 
they had testified their obedience by registering 
them. The parliaments had also a power of a 
legislative character, that of pronouncing arrets 
de Hglenient^ by which they gave authoritative 
decisions on legal questions, binding not only 
on present but in future cases. The counsellors 
of parliament were, by a law of Louis XI., 
immovable except in case of legal forfeiture; 
but the place of counsellors and presidents 
soon became purchasable, and afterwards trans- 
missible by hereditary descent. Hence, in 
part, the powerful esprit de corps which dis- 
tinguished those bodies. As a high court of 
appeal, the parliament of Paris was divided 
into five chambers ; one termed the great 
chamber, three des enguites, one des reqvMtes. 
Besides these, the ohambre de la toumkle^ in 
which criminal eases were tried, was a -flue-' 
tuating court, in which members of all the 
regular chambers sat in turn. 

Parlour (Fr. parler, to s'peaJe). This word 
signified ori^nally the little room in which 
nuns and monks give interviews to their visi- 
tors ; or in which the novices converse together 
at the hours of recreation. 

Parmeniaxiists. In Ecclesiastical History, 
a name ^ven to the Hon-atists, from Parme- 
niaiius, bishop of Carthage, one of their chief 
leaders, and an antagonist of Augustine. 

Parmeutiera. A South A.merican germs 
■of OresomUacm, bearing peculiar fieshy qjrlin- 
clrical feuit, whence one of the species, E cerd- 
fera, found in Panama, is^ sometimes called 
the Candle-tree. The fruits are often four 
feet long, and somewhat resemble yellow 
wax candles ; they have a peculiar apple-like 
smell. The fruit of P. ed^de is eaten by the 
jMEexicans. 

Pamaasua. A mountain in Phocis, sacred 
to Apollo and the Muses. On its side stood the 
city of Helphi, near which flowed the Oastalian 
spring. 
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Parody (Gr. itapt^Ua). A species of com- 
position in which the form and expression of 
grave or serious writings are closely imitated 
in similar passages of a ridiculons character. 
Parody is a species of burlesque [Buelbsque] ; 
hut the imitation is more close and exact 
than in ordinaiy burlesque composition. The 
Greek BATaA-OHOMYOMACHiA., though a very 
ingenious specimen of the burlesque, is not, 
in the modern sense of the word, a parody. 
The French critics have attempted but hardly 
established a distinction between parody and 
travestie. 

Parol (Fr. parole). In Law, word of mouth. 
Thus, a parol agreement is contrasted with one 
in writing, parol with written evidence, &c. 
But the term is also used to include written as 
well as verbal agreements, and to distinguish 
both from specialties or deeds. [Agebbment; 
Evidence; Speciaxtt.] 

Parole. In Military language, the promise 
on honour to reappear when called for, given 
by a prisoner allowed to go at large. Also the 
pass-word, daily given ont by the commanding 
ofBcer, in field or garrison. 

Paronomasia (Gr. from iropc?, and Spofia, 
a 9ia7ne). In Ehetoric, a figure by which the 
same word is used in different senses, or words 
similar in sound are set in opposition to each 
other ; so as to give a kind of antithetical force 
to the expression. 

Paronycbla (Gr. vapd, and iJwf, the nail). 
A whitlow; an abscess under or on the side of 
the nail. 

PAEOirrcBiA- In Botany, the name of an 
inconspicuous genus of herbs, belonging to the 
lUeoswacetB, 

Paronymous (Gr. 7rapc6yy/*os). In Gram- 
mar, words of similar derivation, or principal 
words with their derivation ; e.g. egwus^ egues^ 
eqaito ; man, manhood, manMnd. 

Paroptiite. A kind of AgalmatoHte. 

Parotid Gland (Gr. iraparls, from ols, the 

r). A large gland situated under the ear, 
between the :iygomatic process of the temporal 
bone and the angle of the lower jaw. It 
secretes saliva, which is carried into the mou^ 
by the Stenonian duct. 

Parotitis. Inflammation of the parotid 
g^d. [Mumps.] 

Paroxysm (Gr. irotpojvo'^s, from ofsls, 
sharp). In Medicine, the periodical exacerba- 
tion of a disease. 

Parr. This name is applied in most parts 
of England and Scotland to the young of the 
salmon {8almo solar, Linn.) up to near the end 
of their second year, when they lose their dark 
lateral bars by the superaddition of a silveiy 
pigment, and congregate together for their 
seaward migration. From the circumstance 
of the milt being developed at this immature 
period, a precocious condition by no means 
uncommon in^the cold-blooded tribes, the parr 
has been regarded by some ichthyologists as a 
distinct species, and was described as such by 
Willughby and Bay, under the name of Salma 
scdmidusk [Saumon.] 
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Barrel (Port, aparelho). In Naval Ian- lip of Turnip, a tap root : Wedgwood), The 
guage, the collar of greased rope, or the trucks, lame of one of our common esculent roots, 
hy which a yard is confined to the mast while uruished by FastinaGa sativa, an XJmbdlifer- 
it slides up and down it. ►us plant, which, like the Carrot, Cabbage, and 

Parricide (Lat. parrieidium, from pater, a many others, has been ameliorated by cultivation 
father^ and csedo, I Properly, the murder and selection, until it has become changed from 
or murderer of a father. But tibe term is also useless weed into a most useful and nutritious 
extended to the murder of any near relative, as article of vegetable food. Parsnip roots have 
a husband, wife, mother, &c.; and by the juris- been in use from a very early period, and at 
prudence of some countries even to that of dis- the present day are in great request during 
tinguished or sacred persons. The Athenians Lent as an accompaniment to salt fish. They 
had no law against parricides, from an opinion have a sconewhat peculiar aromatic flavour, but 
that human atrocity could never reach to the are generally relished. They are saccharine 
guilt of parricide. This was also originally and nutritious. What is called Cow Parsnip, 
the case at Rome ; but at a later period is the Heraclmm sj^hondyUwm. 
parricide was punished hy the Roman law Parson (Lat. persona ecclesise). In Law, 
with greater severity than any other kind one that has full possession of all the rights of 
of homicide. The delinquent, after being a parochial church. His title is derived from, 
scourged, was placed in a leatibem sack, with a the Latin persona, because in his person the 
dog, a cock, a viper, and an ape, and so cast church itself which he occupies is represented ; 
into the Tiber. The Erglish law treats this and he is a corporation sole. A parson, or 
crime as simple murder. rector, has the freehold of the parsonage house. 

Parrot. [Psimvi.cu's.^ the glebe, the tithes, and other dues, during his 

Parrot Coal. [Cjlunbi:. Coai-,] ^ life. Pour requisites are necessary to consri- 

Parsee. The name given by English tute a parson : Holt Obdbrs, Pbbsbntation, 
writers to the Persian refugees, d^ven from Institutiow, and Induction [which see], 
their country hy the persecutions of tht Part (Lat. pars). In Music, a single line of 
Mussulmans. They now inhabit various parts the score or partition, being one of the various 
of India. Their principal emigration to Surat, instruments or voices which constitute the 
and the neighbouring coast, is supposed to riements of the composition. [Partition.] 
have taken place about the end of me eighth Part Owners. In Law, part owners are 
century. (Max Muller’s Lectwrea on tha Soienot distin^shed from partners, as holding pro- 
of Tjmgmg% 192.) The sacred fire, th< perty (chiefly ships) in individual shares without 
emblem of their religion [G-xjubiubs], callec Habuity for each other’s debts or engagements. 

is believed by them to have been Parterre (Pr.). In Q-ardening, a system 
brought by the first emigrants from Persia, of beds of difierent shapes and sizes in which 
and, after many changes of place, is now pre- flowers are cultivated, with intervening spaces 
served at Odisari and Nausari, near Surat, anc* of gravel or turf for walking on. The form of 
at Bombay. In this latter city, under the pro the beds may vary according to the taste of the 
tection of the British government, they hav< designer ; but their breadth should never be 
grown into a colony of considerable numbers greater than will admit of the spectator who 
and of great opulence. They have hecom< wishes to gather flowers, or the gardener who is 
particularly distinguished in the art of ship to cultivate them, reaching the middle. Where 
building, and the dockyard of Bombay i. the object is chiefly to produce a display of 
now almost exclusively in their hands. Thei flowers, the beds should be of simple shapes, 
character is variously estimated by differen with few acute angles, as these can never 
observers ; but all agree in attributing to there be completely covered with plants ; but where 
industry and economy, and attachment to their the object is to ^splay a curious figure, to 
religion, and to those of the higher class strong be seen from a point considerably above the 
sentiments of honour and honesty. Their level of the parterre, the beds may be formed 
number is said to equal 700,000 ; and ai of arabesque shapes, or like the figures used 
Bombay, according to late calculations, ai in embroidery and lace-work, figures of 
least 20,000. [Dualism ; Hvlism.] this kind are generally planted with dwarf 

Parsing. The art of resolving a sentence box, kept low by clipping, with only here and 
intx) its grammatical elements or parts. there a flowering plant, or a small shrub. 

Parsley (Fr. persil,. Gfr. werpoo-eAwov). A placed in the broadest parts of the beds or 
well-known garden herb used for flavouring, scroll-work. Such parterres were in use during 
the produce of JPetroselmum sativym, an ITm* the time of the Romans, as appears by the 
belliferous plant found in the South of Europe description of Pliny’s garden by himself, in 
The wild form has plane much-divided leaves, which the letters composing his name were 
- and is sometimes mistaken for the Pool’f of box, kept regularly clipped, a practice not 
Parsley {Mthusa Cynapium),^ a poisonous weec uncommon in Rome and its neighbourhood at 
of garden ground; but this cannot happen the present day. Embroidered parterres, how- 
if fhe crispy-leaved varieties known as curlec" ever, were brought to the highest degree of per- 
parsley are used. ^ feetion in the time of Louis XHT., when the 

r Parsnip (Lat. pastinaca, Dutch pastemak arabes<3|ue style of ornament was introduced into 
the latte® half of the English name being thi everything. The flowers and flowering shrubs in 
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culture in those days were comparatively few ; 
and hence the lea^ng features of the parterre 
were beds of turf, always an object of luxury, 
and requiring in the climate of France to be 
kept up at considerable expense of watering and 
scroE-work of box. This sort of parterre was 
imitated in England ; but smooth green turf not 
being here an object of luxury, beds of flowers 
became more frequently substituted in its 
stead ; and as the number of foreign flowers 
introduced increased, the number of turf beds 
and scroll-work diminished, till, at the present 
time, the latter is rarely to be met with. In 
this manner has gradually arisen the modern 
English flower garden, winch consists of smaE 
beds, scattered over a surface of smooth turf, 
so as to combine into groups, which are planted 
with flowers, or low flowering shrubs ; some- 
times in masses of only one kind in a bed, and 
at other times of several kinds mixed together. 

Partbenog’euesls (Gr. irapdevos, a maiden ; 
ylyvofxat, to be horn). In Physiology, the pro- 
creation of offspring by a plant or animal 
independently of the immediate stimulus of the 
male principle. The impregnated seed of a 
plant produces s.p'hyton of the proper species, 
usuaUy in the form of a leaf, with a stem and 
root ; from this a succession oipJiytons may he 
developed hj gemmation, most of them having 
the form of leaves ; hut, in the higher spe- 
cies of plants, some may take the form of 
petals ; others of stamens, developing the male 
principle, or pollen ; others of pistils, forming 
the female principle, or seed. By the union of 
these two principles the seed is impregnated, 
and may germinate; but the series of in- 
dividuals successively developed from the first 
individual from the seed are proCTeated by 
parthenogenesis. The different individuals 
being organicaEy connected, according to a 
definite pattern for each species, form a com- 
pound whole, which is commonly regarded as 
the individual ires or shrub. 

In the compound Polypes the first individual 
polype from the impregnated ovum deyelopes a 
succession of individuals, by gemmation, most 
of which may resemble the fbrst-formed polype; 
but others are modified so as to reproduce the 
male principle, or the ova; these generatiye 
polypes are also, sometimes, as in Coryne and 
Campamdaria^ set free. For other instances 
of this alternating kind of generation, see 
Steenstrup On Alternate Gteneratimy and 
Owen On I^arthenogenesis. 

Bartbenon (Uapdevdv). The magnificent 
temple of Athena [Minerva] in the A^polis 
of Athens, so caEed in honour of the yirginity 
of that goddess (from irapOevos, a mrgir^. It 
was a peripteral octostyle of the Boric order, 
with 17 columns on the sides, each 6 feet 2 
inches in diameter at the base, and %4s feet in 
height, elevated on three steps. Its height, 
from the base of the pediments, was 65 feet, 
and the dimensions of the area 233 feet by 102. 
The eastern pediment was adorned wi& two 
groups of statues, one of which represented the 
birth of Athena, the other her contest with 
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Poseidon (Neptune) for the government of 
Athens. On the metopes was sculptured the 
battle of the Centaurs with the Lapithse ; and 
the frieze contained a representation of the 
Panathenaic festivals. Ictinus, OaEicrates, and 
Cai^ion were the architects of this temple; 
Phidias was the artist ; and its entire cost has 
been estimated at 1,600,000^. sterling. Of this 
buEding eight columns of the eastern front 
and several of the lateral colonnades are stiE 
standing. Of the frontispiece, which repre- 
sented the contest of Poseidon and Athena, 
nothing remains bnt the head of a sea-horse 
and the figures of two women without heads. 
The combat of the Centaurs and the Lapithse 
is in better preservation; but of the statues 
with which this temple was enriched, that of 
Hadrian alone remains. The Parthenon, how- 
ever, dEapidated as it is, stiE retains an air of 
inexpressible grandeur and sublimity ; and it 
forms at once the highest point and the centre 
of the Acropolis. It is hardly necessary to 
inform the reader that the chief portion of the 
sculpture of the Parthenon is now placed in the 
British Museum, where it forms, with some 
additions, the collection of the Elgin Mar- 
bles. [Ei,aiN Marbles.] (Beule, LAcropole 
dlAthkies ; Edinburgh Bevim^ No. 223, p. 36.) 

Paxtbenope (Gr.). One of the small 
planets belonging to we group between Mars 
and Jupiter. [Asteroid.] 

Partial Differentiatlott. [Bifeereetia- 

TIOE.] 

Partial Fractious. In Algebra, fractions 
whose algebraical sum is equal to a given 

fraction. The resolution of a fraction 

where the numerator and denominator are ra- 
tional and integral functions which have no 
common divisor, into partial fractions, is a 
problem of great importance in the integral 
calculus. Let a, 6, c, &c. ... be the unequal 
roots, real or imaginary, of F(x)s=u, so that 
F(r)=*(j:— u)“(r— 5)®(r--c)5'. .... 

where a, y denote respectively the numbers 
of times the roots a, b, c . . . are repeated. 
The above fraction may then be expressed in 
the form — 


/(^) ^ A, 

F(ar)” ' 

Ai ^ B 
(r-a) ^ (x-b)^ 

(«~5) 


A,-i 


where ^(a?) is a rational and integral function 
obtained by actuaEy dividing the numerator by 
the denominator, when the degree of the former 
is not less than that of the latter, and 

A«, A«_i . . B^, B^„i &e. . . 
are constants. It can he readEy shown that 
this decomposition is tmigue, so that the values 
of the several constant numerators may b 
determined in any order and by the mos 
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suitable method. It -will suffice, therefore, to 
iufficate the most simple "way of detenmning 
the values of the coefficients A. By multiply- 
ing the whole of the last eq.nationby 
it assumes the form 

+ A* +• iif) 

+ Ai(®-o)-' + 

wher^ >!-(») 

denotes the sum of the partial fractions aris- 
ing from the other roots b, c, &e. . . ; now on 
differentiating this equation (a— 1) times suc- 
cessively, and putting a?s=a in the o results, we 
have at once. 


1,2 




=!{»(«), A,, 
and finally, 

. . . («-iy 

If a is an unrepeated imaginary root of the 
form A+^a/— 1, then amongst the other roots 
will he found its conjugate, say h, of the form 
A—Ziv'^TT, and the two corresponding partial 

fractions + \^b) to give 

one of the form ^ imaginary 

root a he repeated a times, it and its conjugate 
win give rise to partial fractions of the form 
Lir + Mi 
[(r-A)a + A»]‘ 

where i has the several values 1, 2 . • . ot. The 
coefficients Li, M* may be determined either hy 
the above me^od ox hy that of indeterminate 


Partloipanta (Lat. participare, to share). 
A semi-religious order of knighthood, founded 
hy Pope Sixtus Y., in 1586, in honour of Our 
Lady of Loretto. The members of this order 
were allowed to many. The order was soon 
extinguished; and the title of Kn^hts of 
Loretto is now conferred on some civil ser- 
vants of the pope. 

Participle (Lat. participium). A part of 
speech which 'j^rtahes of the properties both 
of a verb and an adjective. It may be de- 
scribed either as a verb without affirmation, 
or as an adjective with the addition of the 
notion of time. [G-bammab.] 

Particle (Lat. partienla, little part). In 
Grammar, a general term to .express the 
subordinate or secondary parts of speech — 
the adverb, the preposition, and the conjunc- 
.tion. But it is more in accordance with 
grammatical precision to apply this term to 
those minor words to be met with in all 
langu^es which serve tot give clearness and 
precision to a sentence. The term particle is 
also applied hy grammarians to those words 
or enclitics (as they are called, from Gr, iv, I 
and kKim, J bmd) which cannot be used 
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separately, but must form part of the pre- 
ceding word, as the Latin que in mrumque, and 
the J^glish ward, in bac/cward. 

Pabtiole. In Physics, this word denotes the 
minntest part into which a body can he mechani- 
cally divided. It is in general used synonym- 
ously with molecule, corpuscle, atom ; but some- 
times these terms are distinguished. 

Particalar Tenant. In Law, the tenant 
of a prior estate in lands, tenements, or here- 
ffitaments less than the fee simple, and upon 
or following which subsequent estates are 
limited, as in the common case of a settlement 
upon one for life followed by remainders to his 
issue in tail. 

Partioularists. In Theology, those among 
the Eeformed who have held the ^ doctrine of 
particular salvation and reprobation. As a 
party name, it seems to date from the synod 
of Dort. That branch of the Baptists attached 
to high Calvinistic opinions is still called the 
church of the Particular Baptists. 

TaxUdas, Ibas Siete (Span, ths seven 
parts). A celebrated ancient Spanish code of 
laws, drawn up in the reign of Alphonso X. 
of Castile (about 1260), so called from the 
number of ;principal parts into which it is 
divided. This famous collection did not ac- 
quire the ohligatoiy virtue of a code until 
1338, when it was sanctioned by Alphonso XI. 

Partisan (Pr. pertuisane, from Lat. per- 
timdo, / thrust through). A weapon consisting 
of a blade at the end of a long staff, much used 
by foot soldiers in the sixteenth century. 

Partition (Lat. partitio, a distributing). 
In Architecture, the vertic^ assemblage of 
materials which divides one apartment from 
another. The term is usually, however, em- 
ployed to denote such divisions as are con- 
structed of vertical pieces of timber, called 
quarters. 

Pabtition-. In Law, the division into sepa- 
rate parts of property held hy two or more 
persons in undivided parts, as joint tenants, 
tenants in common, &c. This may he done by 
I mutual agreement, or, in case of disagreement 
or where persons under disability are interested, 
by recourse to the Court of Chancery. 

Pabtitiok. In Music, the arrangement of 
the several parts of a composition on the same 
page or pages, ranged metho^caUy above and 
under eacb other, so that they maybe all under 
the eye of the performer or conductor, and that 
thus the whole sense of the music may be seen 
at one glance. It is commonly called a score. 
When a score of a great composition, such as 
an oratorio, contains all the parts, vocal and 
instrumental, comprised therein, it is called 
a full score ; hut frequently the vocal parts only 
axe so printed, the instrumental parts being 
compressed into an accompaniment for the 
pianoforte, and this is then called a vocal or 
pianoforte score. 

Partillons of SiTuxubers. The resolution 
of integers into parts subject to given condi- 
tions. A simple problem in the partition of 
numbers is the following : In how many ways 
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can a giyen mimber n Tie resolyed into parts ' ing partners or snlaject to tlie liaTiilities of th.0 
not exceeding m in number ; or into parts not lerson carrying on the business, 
exceeding m in magnitude? According to IPartridge. [Peedis.] 

Euler’s lav of reciprocity the solutions of these Partridge Woodi The variegated wood 
questions are identical. The writers on the >f certain South American and West Indian 


sulyect are very numerous, and the subject 
itself, though exceedingly difficult in its higher 
branches, a very wide and important one, as 
may be well seen by a reference to Sylvester’s 
exceedingly sxiggestive Outlines of Lecture on 
theFartitions of Nmnbtrs, London 1859. 

Partners. On Shipboard, the frames of 
woodwork round the masts, capstan, pumps, 
&c., to stren^hen the deck and furnish a 
firmer foundation. 

Partuersblp. A relation established be- 
tween two or more persons, by an agreement 
to combine property or labour in furtherance of 
a common undertaking, and for the aeq[uisition 
of a common profit. A community of profit 
between the parties is the true criterion of a 
partnership ; for one partner may stipulate to 
he free from loss, and this stipulation would be 
effectual as between himself and his partners, 
though he would be liable equally with them to 
the world at large. A dormant partner, i e. 
one who in point of fact participates in the 
profits of a firm, hut is not held out as a 
member of it, will nevertheless be liable for its 
engagements, because he takes part of that fund 
which is a security to creditors for payment 
of their debts. There is no particular form 
necessary to the constitution of a partnership, 
nor is it necessary that the contract should be 
in writing. It may be dissolved at the will of 
any partner if no period has been fixed for its 
duration ; and oven if such a period has been 
fixed, it may be dissolved by mutual consent of 
the partners, or by the decree of a court oJ 
equity in case of the hopeless state of the part- 
nership business or the confirmed insanity oi 
gross misconduct of one of the partners. So, 
also, in the absence of an express agreement tc 
the contrary, a partnership is dissolved by the 
assignment by one partner of his share in 
the business, or his bankruptcy or death, or, in 
the case of females, by marriage, 

A partnership is by any of the above matters 
tenrunated as between the partners themselves : 
but, to prevent a continuing liability to strangers, 
public notice of the dissolution is necessary. 
One partner cannot sue another at law in re- 
spect of the partnership account, unless a ba 
lance has been struck; the remedy being in 
equity, which affords a machinery better adapted 
to the investigation of accounts. As regards th< 
rights of third persons against the partnership 
it is a general rule that it will be bound by 
engagements of any one partner acting witi 
reference to the joint business, either by Mr 
simple contracts on the purchase and sale o; 
goods, or by negotiable instruments cirenlatec 
on its behalf. By a recent statute (28 & 2£ 
Viet. c. 86) persons are enabled to receive a 
share in the profits of a business as interes 
upon a loan or remuneration for services, anc 
HI some similar cases, without thereby becom 
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trees, one of which is supposed to be AndAra 
•nermis. 

Party (Er. parti, divided). In Heraldry, a 
berm used to signify the division of a shield by 
a line running in the direction of either of 
these ordinaries, as in party per pale, fess, &o. 

Pabty. In Politics, a body of men united 
under different leaders, for promoting by their 
‘oint endeavours the national interest, upon 
particular principle in wMch they are all 
agreed. 

Party 'Wall. In ArcMtecture, this term 
s used to designate a wall built upon the joint 
land of two tenants, or intended to separate two 
distinct tenements ; and in tMs respect it differs 
jEcom an external wall, built entirely upon the 
ground of the same landholder. The regula- 
taona established in London, with respect to the 
thickness of party walls, have been the subject 
of several statutes, beginning from the time of 
Charles II. 

Pamlis (Grr. vapovXis, from irapd, and odxct, 
the gums). A gum-boil. 

Parus (Lat.). A genus of Coniroatral 
Passerine birds allied to the crows, character- 
ised by having the conical beak straight and 
rather slender, with few hairs at its base ; 
nostrils round, and covered by reflected bristly 
feathers; the hind toe is strong, and armed 
with a long hooked claw. To this genus 
belong the native birds commonly called tits 
or titmice, of which the tomtit (Pams ccende/us, 
Eay) is the best known species. The great tit 
{JParus major), the marsh tit (Parus palvstris), 
■the cole tit (Parus ater), and the crested tit 
(Parus orisfatus), have the bill longer and 
more pointed ; the last-named species is rare 
in this country. They are active little birds, 
continually flitting from spray to spra^, and 
suspending themselves in all kinds of attitudes, 
rending apart the seeds on which they feed, 
devouring insects, and not even sparing small 
birds, when they happen to find them sick and 
are able to destroy them. They store up pro- 
visions of grain, build their nests in the holes 
of trees, and produce more eggs than is usual 
among the Passerine birds. 

Pascal’s THeorexn. In Conic Sections, 
this theorem may be thus enunciated. The 
intersections of the three pairs of opposite sides 
of any hexagon inscribed in a conic lie in a 
right line. The theorem follows at once from 
the anharmonic properties of a conic ; it may 
also he proved, after establishing it in the ease of 
a circle, by the method of projections. It also 
gives rise to important corollaries when two or 
more of the corners of the hexagon are con- 
ceived to coincide. The right line in which the 
three intersection points he is called a Pascal 
line. Six points on a conic being joined in 
all possible ways give rise to sixty different 
inscribed hexagons, to which correspond sixty 
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Pascal lines. Steiner in Ghergonne’s Annales^ ' a serious design was entertained of throwing 
Pliicker in Orelle’s and Kirkman and him into the river ; but the ministers of the then 

Cayley in the 0am. and Dub. Math. Journal^ reigning pontiff are said to have dissuaded him 
have investigated the properties of these lines : from it, representing that if this were done, 
a r4sum6 of their investigations will be found * the frogs in the Tiber would croak louder 
in Salmon’s Cmia Sections. than ever Pasqnin had s;^oken.’ He has, how- 

Paseal’s theorem is to be found in the ever, lost his public spirit, and rarely or never 
discoverer’s JSssai sur les Coniques. He is said ventures to attack the powers that be. But 
to have founded the whole theory of conic sec- his statue is still the occasional receptacle 
tions upon it. The reciprocal theorem was of jocose comments on private matters, 
discovered by Brianchon. Matthews {Diary of an Invalid) mentions an 

paseixal Cycle. The name given to the instance which occurred diaring his stay at 
cycle which serves to ascertain when Easter Pome. A man of the name of Caesar (common 
occurs. It is formed by multiplying by each among the townsfolk there) had married a girl 
other the cycle of the sun, which consists of of the name of Roma. Pasquin was placarded 
twenty-eight, and the cycle of the moon, which with ‘ Cave, Caesar, ne tua Roma respublica flat.* 
consists of nineteen, years. [Passover.] The man replied by Marforio, ‘ Csesar imperat,’ 
Pascbal Plower or Basque newer. To which the retort was, *Ergo coronabitur.* 
The Anemone Pulsatilla i so called from its Hence Pasquinata and Pasquilles became, in 
flowering about Easter. Italy, conventional words to signify writings of 

Vasina. A title of honour, given in the that description, and have been naturalised in 
origin of the Turkish empire to tiie ministers other languages. In French and Q-erman they 
and chief assistants of the sultan, whether mi- have been used in the legal vocabulary in the 
litary or learned. (Von Hammer’s History of sense of libel. 

the Turkish Empire, vol. i. p. 137.) In process Pass. In a Military sense, this word signi- 
of time the title was bestowed particularly on files a straight or narrow defile ; also, a written 
the governors of provinces, styled pashmiks. permission to a soldier to go on leave. 

The distinction of rank between the two classes Passage (Er.). In Architecture, the part 
of pashas consists in the number of horse-tails of a building allotted for giving access to the 
which are carried before them as standards, the different apartments. 

higher having three and the lower two. There Passage. In Music, a short portion of any 
were unf^ recently twenty-five pashahks, sub- composition. 

divided into sangiacates, besides various inde- Passage, Slrds of. [Mioeation.] 
pendent jurisdictions scattered over the empire. Passant (Fr.). In Heraldry, a term used to 
Paslgraphy (Gr, irSr, all, and ypdcpco, I describe a beast when represented in a walk- 
torite). The ima^ary universal language to ing position. Passant guardant, walking with 
be spoken and written by all nations, the inven- the full face tmmed towards the spectator, 
tiou of which has exercised the ingenuity o: Passepartout (Fr.). In Engraving, a 

so many learned men, has been denot^ by this plate or piece of wood, whose centre part is 
word. Leibnitz seems to have been one of the entirely cut out ; roxmd the iuterior edge of 
first who conceived this to be possible. Many the outer part a border or ornamental design is 
writers in Germany (where the name was in- engraved, and hence it serves as a frame to 
vented) have followed him in the endeavour to whatever may be placed in the centre, 
devise schemes for this fanciful object. In The term is also used for a master key to 
England, Bishop Wilkins, in the reign of open several locks. 

Charles II., invented a scheme for a universal Passerines (Lat. passer, a sparrow). The 
language, grammar, and character. (Max name given by Linnseus and Cuvier to the 
Muller, Lectures on Language, 2nd series, typical order of birds, including those which 
p. 47 &C-) neither manifest the violence of the birds of 

Pasipbad. [Miitotaur.] prey, nor have the fixed regimen of the terres- 

Pasqi^nade (Ital. pasquinata). A satiri- trial birds, but which feed on insects, fruit, or 
cal writing directed against one or more grain, according to the slenderness or strength 
individuals. A mutilated ancient statne of a of their beak ; some, with sharp and toothed 
gladiator dug up at Rome about 300 years mandibles, feeding on small birds. All the 
ago, which now lies near the Capitol, was Passerines have short and slender legs, with 
popularly termed, by the Romans, * Pasquino,’ three toes before and one behind ; the two 
from the name, it is said, of a barber of external toes being united by a very short 
eccentrieand well-known character, opposite to membrane. They form the most extensive 
whose house it vras originally set up. This and varied order of birds, and are the least 
statue, and another, called by the populace readily recognisable by distinctive characters 
Marforio, in the same neighbourhood, were used common to the whole group. Their feet, being 
for the puxj^ose of bearing satirical placards, more especially adapted to the delicate labours 
often reflecting on tide court and church of of nidification, have neither the wehhed stnic- 
Rome, which were afiixed to them at night, not ture of those of tide snimimers, nor the robust 
unfcequently in the form of a dialogue between strength or destructive talons which eharacter- 
Ihe two statues. So annoying did Pasquin often ise the Urd of rapine, nor the extended toes 
beeomie to.ihe government, that on one occasion which enable the tmder to walk safely ovei^ 
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laarshy soils, and tread lightly on the floating 
leaves of agnatic plants; hut the toes are 
slender, flexible, and moderately elongated 
with long, pointed, and slightly curved claws. 

The Passerines in general have the females 
smaller and less brilliant in their plumage than 
the males ; they always live in pairs, build in 
trees, and display the greatest art in the con- 
struction of their nests. The young are excluded 
in a blind and naked state, and wholly de- 
pend for subsistence, during a certain period, 
on parental care. The brain arrives in this 
order at its greatest proportional size; the 
organ of voice here attains its utmost com- 
plexity ; and all the characteristics of the 
bird, as power of flight, melody of voice, and 
beauty of plumage, are enjoyed in the highest 
perfection by one or other of the groups of 
this extensive and varied order! 

The beak of the Passerines varies in form 
according to the nature of its food, which may 
be small or young birds, carrion, insects, fruit, 
seeds, vegetable juices, or of a mixed kind. 
The modifications of the rostrinn have there- 
fore afforded convenient characters for the tribes 
or subdivisions of the order, which are termed, 
1. BBNTiEOSxaBS ; 2. Conirostrbs ; 8. TeiVui- 
BOSTRBS ; 4. PissnaosTEES. The order is also 
termed I^sessobes. 

Passlflora (Lat. Plos passionis^. The 
typical genus of JPassifloraceeSf comprising nu- 
merous species, mostly of climbing habit, and 
many of them of great beauty. One of the most 
curious parts of their structure is the corona, a 
circle or coloured thread-like process surroxmd- 
ing the stigma. Several of the species bear edible 
fruits, known under the names of G-ranadilla, 
Water Lemon, Sweet Calabash, &c. The orna- 
mental species are amongst the finest climbers 
for hothouse or greenhouse cultivation. 

Passlfloraoeae (Passiflora, or Plos pas- 
sionis, one of the genera). A natural order of 
twining calyeifloral plants belonging to the 
Yiolal alliance of Exogens. They h^ear very 
showy flowers, furnished with numerous rays 
of brilliant colours between the corolla and tlie 
stamens. They chiefly inhabit the hotter parts 
of the world, and bear a fruit not unlike that 
of the gourd, to which natural order they are 
related. Independently of the beauty of tiheir 
flowers, some yield fruits, eaten under the 
name of G-ranadilla and Water Lemon; and 
others have a hard black wood, not unlike 
ebony. . 

Passing xarotes. In Music, graces -wherein 
two notes are eonnefcted by smaller intervening 
notes. 

Passion (Lat. passio). The sufferings of 
Christ, which He is described as having endured 
between the Last Supper and the moment of 
His death. Passion-week is that in the course 
of which these sufferings took place ; namely, 
that immediately preceding Easter. It was va- 
riously called Ekbdomada luctuosa, inofficiosa^ 
^mnosa^ indulgenUcB^ nigra, saneta, ultima. 

Passion Plower. The popular name for 
the plants of the genus Passiflora. 
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Passions. The name popularly given to 
the different emotions of the mind, as love, 
anger, &c. Yarzous ingenious speculations 
have been instituted to ascertain whether the 
predse situation of the impetus of the passions 
be in the spiritual or material part of man. 
Some philosophers, and among these Descartes, 
consider them wholly seated in the corporeal 
system. Malehranche regards them as those 
agitations of the soul wMch proceed from un- 
common influence and motion in the blood and 
animal spirits. ' Though the passions,’ says 
Burton, in his Anatomy of Melancholy, ‘ dwell 
between the confines of sense and reason, yet 
they rather follow sense than reason, because 
they are drowned in corporeal organs of sense. 
They are commonly reduced into two incli- 
nations, irasoibh and conmjgisoible. The Tho- 
mists subdivide them into eleven, six in the 
coveting and five in the invading^ Aristotle 
reduceth all to pleasure and pain, Plato to love 
and hatred, Yives to good and bad. If good, 
it is present, and then we absolutely joy and 
love ; or to come, and then we desire and hope 
for it : if evil, we absolutely hate it ; if present, 
it is sorrow ; if to come, fear. . . . jUI other 
passions are subordinate unto these four, or 
six, as some -will — ^love, joy, desire, hatred, 
sorrow, fear. ^ The rest, as anger, envy, emu- 
lation, pride, jealousie, anxiety, miserie, shame, 
discontent, despair, ambition, avarice, <S5C. are 
reducible unto the first ’ (i. e. the irascible). 
Wo may merely refer the reader to the works 
of Hume, Eeid, Hartley, Locke, Lord Karnes, 
Bishop Butler, &c. (Maass’s Versuoh Tiber die 
Lddenschaftm, 2 thle. Halle 1805.) 

Passions. In Painting and Sculpture, the 
representation of the violent emotions of the 
mind, produced by anger, fear, grief, &o. The 
expression of the passions is a language without 
which the painter can never hope for success : 
it is in this that he has the means of appealing 
to the sympathy of the spectator. The close 
observation of nature under similar circum- 
stances is the only mode by which his aim can 
be accomplished. 

Passover or Pasclia. A festival among 
the Jews, which derives its name from the 
incident of the angel passing over the houses 
of the Israelites, and sparing their first-hom, 
when those of the Egyptians were put to death. 
The name of passover or paschal lamb was 
likewise given to the land) slain in memory of 
tiiat deliverance. The festival lasted seven days 
beginning on the evening of the fourteenth of 
the month Nisan, and commenced with killing 
the lamb. The regulations appointed for this 
festival are detailed in Exod. xii. 

Passport. A warrant of protection and 
authority to travel, granted to persons moving 
from place to place hy the competent officer. 
The word appears to be derived from the ma- 
ritime usage of some continental countries, of 
giving similar authorities from the admiral of 
a naval station to vessels leaving harbours within 
his jurisdiction. As passports are not required 
in our own country, the only species known to 
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British travellers is that of foreign passports, \ 
which, for an Englishman travelling on the con- 
tauent of Europe, are usually made out hy the 
Eoreign Office, or hy agents appointed for that 
purpose at the outposts, &e., on payment of a 
small fee. They are subject to visa or inspec- 
tion hy the proper authorities at the place where 
the traveller disemharhs, and also at other 
places which he may reach, according to the ! 
police regulations of each particular country, ■ 
and on passing the frontiers of states. Prance 
has recently set the example of the abolition of 
passports, in the case of English travellers ; 
but in that as weE as many other continental 
countries, home passports are necessary for the 
native traveUer. According to the letter of the 
Prench law (since 1796), a Prenchman cannot 
ass the Umits of the canton in which he is 
omieiled without a passport ; but in practice 
it is not required within the extent of the 
department. EegaEy speaMng, the strict for- 
malities of an internal passport in Prance, re- 
quire the direction of a journey to be specified, 
and its exact execution attested by the visas 
and signatures of the police authorities at every 
place mentioned in it; and these laws are, 
fcom their severity, so incapable of complete 
execution, that it is a common saying, that no 
man but a rogue is ever entirely en rfegle with 
respect to his passport, suspicions characters 
being nsuaEy the most particular in their 
attention to formalities, for fear of detention. 
A Prenchman travelling without properly au- 
thenticated passport is liable to arrest and 
detention for a period not exceeding a month. 
Such, at least, are the legal formalities ; hut 
of late years they have been considerably 
modified in practice in ordinary times. 

]Paste (Fr. pAte). In G-em Sculpture, a 
species of glass, used for imitating gems. This 
art was known to the ancients, and after being 
lost, was restored, at the end of the fifteenth 
century, by a Milanese artist. [Glass ; Gbms, 
Abtipicial.] 

The term paste is also applied to the earthy 
mixture for pottery and porcelain: also to 
dough, and to the solution of starch, or wheat 
fionr, made by first mbsaug it with a proper 
proportion of cold water, and then addmg 
boiling water under constant stirring so as to 
form an even solution. Alum is often added 
to paste, to strengthen it. 

Pastel (Lat. jjastillus). In Painting, a 
crayon formed with any colour and gum 
water, for painting on paper or parchment. 
The great defect of this mode of painting is its 
want of durability. Pastels must necessarily 
be protected by glass. The Picture Gallery at 
Dresden contains a remarkable collection of 
this class of drawings or paintings. [Cbavon.] 

Pastern (Low Lat. pastorium, a shcuiMe 
for horses whUe pasturing ; hence the Joint on 
which the shackle was fastened : Wedgwood). 
The part of the horse’s foot under the fetlock 
to the heel. 

Pastlooio (Ital.). In Painting, a picture 
painted a master in a style dissimilar to 
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that in which he generally painted, and in 
imitation of some other master. Darid Teniers 
could, for instance, imitate, with surprising 
exactness, the styles of many of the first 
masters of Italy and Flanders. The same 
may be affirmed of Lnoa Giordano and several 
other painters. 

Pastil (Lat. pastillus). In Pharmacy, a 
kind of lozenge. A compound of charcoal with 
odoriferous substances, which diffuses an agree- 
able perfume during its slow combustion. 

Pastinaoa (Lat. a parsnip). The botanical 
name of the Pabsnip. 

Paston XietterSy The. A curious col- 
lection, published as original letters by va- 
rious persons of rank and consequence, four 
volumes, in 1787 and 1789, by Mr., afterwards 
Sir John, Penn, a Horfolk gentleman ; a fifth, 
in 1823, by his literary executor, Mr. Seijeant 
Prere. They purport to be letters and other 
documents, collected by, and for the most part 
written to, members of the Paston family, in 
Norfolk, dtiring the period from Henry VI. to 
Henry VII. inclusive ; and have been largely 
used by historical and antiquarian writers for 
the information which they convey respecting 
the language and manners of the age. 

The authenticity of these letters has been 
disputed, on grounds stated by Mr. Merivale 
in the Fortnightly Beeiew for Sept. 1, 1865: 
in particular, that the originals had never 
been discovered; those of the first four vo- 
lumes, alleged to have been deposited in tba 
library of George III., never haring been found 
in that repository or elsewhere. But docu- 
ments stated to be the originals of the fifth 
volume (which had been equally unaccounted 
for) have since been presented by the son of 
its editor, Serjeant Prere, to the Antiquarian 
Society, where they are now open to infection. 

Pastoral. [Eclogub ; BacoLXC ; Id'sIiL.] 

PastoureauLX (Old Pr. shepherds). Insur- 
gent peasants who took up arms in Franco 
during the absence of King Louis IX. on 
his crusade. They were led by a Cister- 
cian monk, who took the name of ‘Jacob, 
Master of Hungary,’ and seduced them to 
follow him in his fanatical extravagance. 
They committed various excesses, from the 
frontier of Flanders, on which they at first 
assembled, to Bonrges, where their leader was 
killed in a tumult, and his horde dispersed. 
Seventy years afterwards a similar insurrec- 
tion of people calling themselves Pastoureaux 
broke out under the same pretence of a 
crusade, and was distinguished by a grand 
massacre of the Jews. (Hallam, ikidhe Jges^ 
ch. ix. part i.) 

Pas tare (Lat. pastura, a feeding ground^). 
Land under grass and herbage, which is eaten 
on the spot by horses, cattle, &e. Hill pas- 
ture is a term, applied to hilly and mountainous 
lands, which are kept perpetually xmder their 
natural grasses and herbage, while artificial 
pastures are produced by sowing on lands 
which are occasionally subjected to the plough. 
In aU artifipial pastures the prindpal grass is 
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Kve grass, and the principal herbage plant' 
the white dover. Perpetual pastures are such ■ 
as are neyer subjected to the plough, and' 
never receive any other manure man what is 
left on them by the pasturing animals ; but 
artificial pastures are occasionally mown, and 
sometimes receive a top-dressing of dung, or 
some mixture of dung and earth, hme, &c, 

PatavinHT-. A term in use among critics 
to denote a provincial idiom in s]peech; so 
named after that of Livy the historian, from 
his being bom at Patavium (Padua), a provin- 
cial town of the Eoman empire. Wherein the 
alleged defect of Livy’s writings consists, has 
never been distinctly pointed out by any critic, 
ancient or modern. 

Patchouly. A well-known perfume obtained 
from JPoffost&mm tbe Pacha-pat of the 

Hindus, a subshrubby labiate plant from Sylhet 
and Malacca. Patchouly is highly popular in 
India, where it is one of the commonest per- 
fumes found in the bazaars. 

Pate. In Fortification, a kind of platform 
encompassed with a parapet, and having no- 
thing to fiank it. 

Patee or Patonce (Fr.). In Heraldry, a 
sort of cross, small at the centre and widening 
towards the ends, which are very broad. 

Patella (Lat. a small plate). The small, 
flat, and somewhat heart-shaped hone, which is 
placed at the fore part of the knee joint, and 
commonly called the Tcneepan. 

Patelloids. The name of a family of 
Cyclobranchiate Q-astropods, having the limpet 
{Patella) as the type. 

Paten (Lat. patina). In Ecclesiastical 
usage, the stand or saucer on which the dialice 
rests. It was frequently highly ornamented 
by artists in the fifteenth and sixteenth cen- 
turies; In the administration of the Eucha- 
rist in England, the paten is the vessel on 
which the bread is placed. 

Patent (Lat. patere, to he open). In 
Political Economy, an act of the executive hy 
which some sole privilege is conferred on an in- 
dividual, on a partnership, or on a company. The 
form of a patent is that of an advertisement to 
the general public, or to all men. Patents are 
granted by which political privileges are con- 
ferred, as those which constitute a peer; or 
executive, as those hy which a bishop, a judge, 
or a minister is appointed, or by which a cor- 
poration is entitled to possess a legal exist- 
ence, and exercise special powers, as the in- 
struments by which an academical college or 
a society is created ; or, lastly, by whi<A. the 
privilege of sole sale is vested in a corporation 
and its successors, or in an individual, his 
assignees, administrators, and executors, for 
(in general) a fixed and determinate period of* 
time. In the present article we shall bu^ 
ourselves chiefly with the last of these senses, 
the most significant and familiar. 

From very early times, the crown exercised, 
in a capricious and arbitrary way, that part 
of the prerogative which it was supposed to 
possess indefeasibly; the right, namely, ofcon- 

You 11. 833 


PATENT 

ferring special privileges on persons and cor- 
porations. We have already adverted, under 
the head Monopoly, to the leading facts in 
the history of these royal instruments. At 
present it is necessary to notice those forms 
of patent only which are conferred in the inte- 
rest of the public, or as part of the undoubted 
right or property of the patentee, or of both the 
pnbHc and the object of the grant. 

Under patents conferred in the interest of the 
public, we may rank the privileges bestowed on 
rmiversities and other bodies empowered to 
issue certificates of proficiency to such persons 
as conform to a course of study, and generally 
submit to an examination in the subjects in 
which they are supposed to have attained a 
sufiB.cient knowledge. It is clear, that, if it 
were at the discretion of any self-constituted 
body to grant a diploma in any branch of prae*' 
tieal science, the real significance of the dis- 
tinction would be rapidly lost, and that the 
public would really suffer by want of any 
means of discrimination. The office of such 
bodies is analogous to that of a mint: only 
those who are experienced can detect degrees 
of alloy in the precious metals, but anyone can 
with tolerable distinctness make an estimate 
of coined money. A certificate of proficiency 
is an aid towards the discrimination of compe- 
tency on the part of the person who offers a 
service, and is thereupon a great gain to the 
public. It is, however, quite another matter 
when the government goes beyond this rule of 
police over the ^ant of such certificates, and, 
however much it may be justified in the case 
of its own servants, enacts that a sole privilege 
of dealing with the general public shoxild be 
accorded to tbe holders of such certificates. It 
is certaiu that in practice the public will not 
agree to any limitation on their discretion in 
the employment of persons certificated or not, 
and that in consequence the law wiU be made 
only to be evaded. Everyone’s experience will 
inform him how futile are the legislative enact- 
ments which pretend to give the privilege of 
sole practice to such medical practitioners as 
are certificated by t!l^ several constituted 
medical boards. No i^feible person, indeed, 
would employ the servWs of incompetent per- 
sons; but it may be doubted whether a formal 
examination secures the public from practical 
incompetence, and whether also the disposition 
to exercise private discretion in the choice of 
persons who may give medical advice is not 
exaggerated by the very privilege which is 
conferred on particular individuals. The right 
of action for malpractice appears to be a per- 
fectly sufficient safeguard against all possible 
evils of incompetent practice. The same rule 
applies to the profession of law, the privileges 
accorded to legal practitioners being on econo- 
mical principles odious, andin practice nugatory 
and unnecessary. 

Again, a patent may be granted in the first 
instance for the pecuniary benefit of its ob- 
ject, and its continuance may become a public 
cpnyenience. Such a patent is the privilege 
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accorded to the Tiniversitiee and the three ' inventions, and appropriates -all the profit — • 


queen’s printers in the publication of the Bible, 
because, no suspicion of fraud being possible in 
these cases, and the patent extending only to 
the text of the authorised version, the repii^t 
of exact copies is secured to the community, 
and the chief inconvenience of monopoly, namely 
a high price, is obviated by the plurality of the 
patentees and the competition of the publishers. 
In alllikelihood, if the publication of the Bible 
had been left entirely to private enterprise, it 
■would never have been supplied at so cheap a 
rate as at present ; it is equally probable that 
the text would have been far less trustworthy. 

The patent, however, is commonly used 
■to denote a privilege accorded to an inventor, 
for the sole use of some process by which 
an object in demand may be supplied to the 
public, or some product already familiar to the 
public maybe made more easily and efficiently. 
In the earliest times in which such patents 
were granted, the inventors were called pro- 
jectors, though the extravagant proposals made 
by snch inventors led to the word being used 
in a contemptuous sense. The ground on 
which patents are granted is twofold. The 
interest of the pubue is supposed to be served 
by the deferred right which they have in ■the 
process or invention (the privilege of sole sale 
being always limited to a term), and the fact 
that, in order to secure the right, a full and 
detailed publication must be given of "the 
process; while the interest of the inventors 
is served in the presumption that a patent is 
a stimulus to invention and improvement, 
and that there is a real right of property in 
priority of discovery. 

Opinion is largely divided as to the efficien(y 
of the patent system in securing these mutual 
advantages. It is urged in opposition to the 
vie^vr taken of the benefit to the public, that 
there is far more hindrance put on industria 
action by the provisions of patent rights than 
possible benefit in the future, and that vexa- 
tious and mischievous traps are set in the 
way of independent and bond fide adaptation 
by the existence of an enormous number of 
obscure rights conferred on those who have 
appropriated part of the process, the beginning 
and end of which are matters already of public 
property; and, further, that the vindication 
of patent rights involves a great amount of 
litigation, and, besides the expense implied in 
the apparatus of law, and the time of juries, 
entails great charges on manufacturers, and as 
a consequence great loss to consumers. Again, 
it is alleged that instead of patent right being 
a stimulus to invention, it is in fact a stimulus 
to gambling ; that men are diverted from patient 
and steady industry into dreams of some dis- 
cover by which fortunes may be speedily 
attained ; and that there is not and cannot be 
a more pitiable object than a professed inventor 
and patentee. It is stated, too, that so far 
from the interest of inventors being furthered, 
the person really benefited is some capitalist, 
who makes a hard bargain for really useful 


that the patent system is a powerful engine for 
protecting, under the guise of justice to in- 
veutors, the present and future gains of mere 
traders, who contrive by these means to secure 
a monopoly of supply. And, further, it is 
alleged that there is no true property in inven- 
tion ; that simultaneous discovery is the rule, 
independent invention the rare exception; that, 
in fact, a patent is ordinarily assigned to the 
mere accident of priority, to the detriment of 
others who have as effectively found out the 
power or the process appropriated ; and that 
therefore, on the whole, disadvantages of the 
system greatly exceed the benefits. It may be 
added, tiiat these views are shared at once by 
many manufacturers and patentees, as well as 
by economists, and that almost all persons con- 
demn the present system, though they are not 
agreed as to the remedy. 

The case of copyright is very different. 
There cannot be a simultaneous production by 
two persons of the same book or work of art, 
and, therefore, that definite appropriation of a 
right which cannot be at once possessed by two 
or more persons in the same object, except by 
voluntary association, and which constitutes 
the fundamental characteristic of property, 
does belong to literary products. It has been 
doubted, however, whether literary property is 
in any way benefited by the protection of the 
law. 

The granting of patents is now regulated by 
the Patent Law Amendment Act 1852, under 
which an inventor may obtain protection for 
his invention for six months after filing a pro- 
visional specification describing it. He has 
thus time to consider whether he will take out 
a patent or not; if he does so, he may ob- 
tain a patent for the term of fourteen years 
on payment of stamp duties to the amount 
of 26^., but the patent is made determinable 
at -the expiration of three and seven years 
respectively unless further stamp duties of 501. 
and 100^. are paid : this enables a patentee to 
abandon an unprofitable invention. A pro- 
longation of the term granted hy original 
letters patent may b obtained upon applica- 
tion to the Judicial Committee of the Privy 
Council, if it be shown that the expense and 
labour incurred in perfecting the invention 
has not been sufficiently remunerated. 

Letters patent must be granted for *ne-w 
manufactures ■vrithin this realm, which others at 
the time of making such letters patent and 
grants shall not use,’ i. e. use in fidlic. 

Letters patent now (contrary to the former 
law) extend to the whole of the United Kingdom 
of Great Britain and Ireland, the Channel 
Islands, and the Isle of Man ; and in case the 
warrant for granting the patent shall so direct, 
they may be made applicable to the colonies 
and plantations abroad. Patents and the pri- 
vileges granted by them are freely assignable 
from one person to another, and the holder of 
them may also grant licenses to use the inven- 
tion, which is usually done on payment of a 



PATENT YELLOW 

royalty according to the amount manufactured ' 
of the patented article. 

Ever since the reign of Anne it has "been a 
condition in patents, that the inventor should, 
by an instrument technically called a sj^edfica- 
tion, jparticnlarly describe the nature of his ' 
invention ; on failure of ■which the patent be- ! 
comes void. An injunction may be obtained, | 
or an action brought, for the infringement' 
of a patent; but it is necessary to show the 
novelty and utility of the invention, and that ' 
it is of something capable of being turned: 
immediately to account in commerce ; no pa - 1 
tent will be good for a mere philosophical prin - 1 
ciple neither organised nor capable of being 
so. It is now held that a new process or I 
method, as well as an article, may be the suh- . 
ject of a patent. The number of patents now 
annually sealed is said to he about 2,000 ; of 
which not above 200 on the average contin-ne 
beyond the first seven years. 

Patents are conferred in most communities, 
and international rules have been established 
between some countries for the mutual protec- 
tion of patentees. The government of Switzer- 
land, however, grants no patents, and that of 
the United States has hitherto declined to re- 
cognise mutual concessions. This cannot, it 
would appear, be duo to any mere desire to 
appropriate discoveries from other cotmtries, 
for, of course, in the absence of redproeity, 
no protection is given to their own inventions, 
and, as is well kno'wn, the scarcity of labour 
is a great stimulus to invention in the United 
States. [Trade Mark.] 

Patent ITellow. A pigment obtained by 
fusing a mixture of oxide and chloride of lead. 

Pater Patratus (Lat.). In Koman i^ti- 
quities, the chief of the Fbcials ; spedaUy 
named for the performance of certain solemn, 
acts, such as declarations of war. 

Patera (Lat. a cu$). In Architecture, the 
representation of a cup, usually m bas-relidf, 
and employed to decorate friezes, imposts, &c. 

Patera. In Roman Antiquities, a large 
open goblet or cup of gold, silver,^ marble, or 
earth, &c., used in offering hhations to the 
gods. 

Paterlnes. In Ecclesiastical History, a 
name given to the Western Manicheans 
(Milman’s Latin Chnstimity, booh ix. ch. 
viii.), and also to the monkish party, by the 
married clergy of Milan, in the controveray 
respecting clerical marriage. {Ib. hk, vi. eh. iii.) 

Paternoster. The Latin expression for 
Ouf Fath&Ty signifying the Lord’s Prayer. 
[Rosary.] 

Patbetlc (Gt. ttoBtjtikSs), In Painting 
and Sculpture, the espression of the softer or 
more sorrowful passions. Its tendency is 
to depress and compose the feelings of Idle 
spectator. 

Pathetic ISTerves. A pair of small nerves, 
supposed to influence, by certain movements of 
the eye-ball, the expression of the face.^ They 
rise from "the valve of Vieussens behind the 
bigeminal bodies, and supply the trochlear 
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muscle of the eye, whence they are also called 
the trochlear nerves. They are reckoned as 
ibiC fourth <jyair of cerebral nerves in Anthropo- 

logy- 

Pathognomonic (Gfr. vaBoyvoifioviHdSj 
slHUed in judging of affections or diseases), 
Symptoms,.^hieh are peculiar to particular 
diseases, and by which they are recognised, are 
termed pathognomonic symptoms. 

Pathology (Gr. rraBoMyeu, to treat of affec^ 
iions or diseasi^). Literally, the doctrine of 
disease. As physiology teaches the nature of 
the functions of the body in a state of health, 
so pathology relates to the various derangements 
of these functions which constitute disease. Its 
objects, therefore, are to ascertain the various 
causes which mterfere with the normal action 
of each organ of the body, and to determine 
the diagnostic and pathognomonic symptoms, 
which afford the means of discrimination be- 
tween diseases closely resembling one another. 
An important branch of pathology is that which 
treats of diseases of the fluids of the body, and 
more especially of the disordered states of the 
blood and of the urine (humoral pathology). 
This science has made rapid strides during the 
last half century, owing chiefly to the advance 
of animal chemistry, and to the application of 
the microscope in the examination of diseased 
secretions and excretions, 

Pathos (Gr. suffering). This word is ap- 
plied in literary Tankage to the effect pro- 
duced by any composition calculated to excite 
all, but chiefly the tender, emotions of the mind. 
In Prance, this term is generally used in a 
somewhat disparaging sense, being applied to 
that species of composition which indulges in 
strained and unnatural declamation. 

Pa'tlna (Lat). In Numismatics, the fine 
rust with which coins become covered by lying 
in peculiar soils, and which, like varnish, is at 
once preservative and ornamental. It is, says 
Mr. Pinkerton, a natural varnish, not imitahle 
by any effort of human art ; sometimes of deli- 
cate blue, like that of a turquoise ; sometimes 
•of a bronze brown, equal to that observable in 
ancient statues of bronze ; sometimes of an ex- 
quisite green, verging on the azure hue, which 
l^t is the most beautiful of all. It is also 
found of a fine purple, of olive, and of a 
cream colour, or pale yellow. The Neapo- 
litan patina is of a light green; and, when 
ffee from excrescence or blemish, is very 
beautiful. Sometimes the puaple patina 
gleams through an upper coat of another 
colour, with as fine effect as a variegated silk 
or gem. In a few instances a mst of a deeper 
green is found, and it is sometimes spotted 
with the red or bronze shade, which gives it 
the appearance of the East Indian stone called 
bloodstone. These rusts are all, when the 
real product of time, as hard as the metal it- 
srif, preserve it much better than any 
artifirial varnish could have done; concealing, 
at the same time, not the most minute partide 
of the impression of the coin. Gold admits 
no rust but iron-mould, when lying in a soil 
3 h 2 
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impregnated 'with. iron. Silver takes in^y 
kinds, but chiefly green and red, ■which yield 
to ‘vinegar ; for in this metal the rust is pre- 
judicial. 

The term ^aiinai^ applied also to the coat of 
dirt and varnish which, through time, covers 
the surfaces of pictures. The patina or dirty 
varnish of an old picture often gives the 
work an adventitious harmony and effect 
which does not belong to it ; and when this 
extraneous coating has keen removed hy the 
cleaner, the picture has lost these borrowed 
qualities, and is by the inexperienced supposed 
to have been inj'ured. Hence, skilful cleaners, 
after cleaning and repairing a picture, cover it 
afterwards with au artificial patina or glazing, 
and restore the effect of dirt and age. 

Patois. A French word in general use in 
most European countries, signifying the dialect 
peculiar to the lower classes. 

. Patres Gonscrlptt. [Co]srscnirTFA.THBBS.] 
PatriarolL (Gr. irarpidpxn^i from var-fip, 
father, and -I govern). A title mven to 

the twelve sons of Jacob. (Acts 'vii. 8.) This 
title was also assumed in the early ages of the 
church by the bishops of the principal cities of 
the empire, as Rome, Constantinople, Antio^ 
due. The name was adopted from the^ practice 
of the Jews, who, after the dispersion, sub- 
jected themselves to the spiritual superin- 
tendence of the patriarchs resident at Tiberias 
and Babylon. [Rbsch G-n-UTHA.] The first 
mention of a Christian patriarch occurs about 
^•iO. They were, for the most part, superior to 
archbishops or metropolitans, being set over 
several provinces. This, however, was not 
always the case. The patriarchs of Ephesus 
and Csesarea, for instance, were subject to the 
bishop of Constantinople, and were only on a 
par with diocesan prelates. 

Patricians (Lat. patres, fathers). The 
original body of Roman citizens, kno'wn as the 
populus. As constituting the whole body of 
the citizens, they held in their hands the 
government of the state: hence with the 
growth of t^e plebs, they assumed, from the 
strictly hereditary natture of all ancient citizen- 
ship, the character of an oligarchy, the sup- 
pression of which was the object aimed at in 
the long struggle of the plebeians against 
the patricians. The divisions into Ramneuses, 
Titienses, and Luceres, are variously described 
by Livy. [Lucebes.] The assembly of the pa- 
tiacians received the name of Comitia Curiata, 
as the members there voted by curies. 

Patrick, St., Order of. Au Irish order of 
• knighthood, instituted by George III. in 1783, 
composed of the sovereign, a prince of the blood 
royal, a grand master, and fifteen knights ; the 
lord-lieutenant of Ireland for the time being is 
grand master. 

Patrlnlte. A mineralogieal synonym for 
ITeedle-ore. 

Patrlpasslans. [Sabeoguians.] 
patroclus. [Phaethoist; TEr-EKACKus.] 
Patarole (Fr. patrouille). In Military lan- 
guage, a small party of men, under the charge 
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of a subaltern or a non-commissioned officer, 
detached from the guard. In garrison towns, 
a patrole marches at certain hours in the even- 
ing and night through the streets, in order 
to repress disorder, and take into custody 
soldiers improperly conducting themselves. 
They are usually accompanied, in continental 
towns, hy an officer of police. [Posts.] 

Patron (Lat. patronus, from ■pater, father). 
The relation of patron and client, in ancient 
Rome, has been explained under the head 
Client. After the extinction of republican sen- 
timents and usages, the term patron, was still 
applied to advocates who defended causes for 
hire. But the right of patronage, analogous to 
that which had subsisted under the common- 
wealth, may be said to have existed only in the 
relation between masters and freedmen, the 
latter of whom were placed under various 
obligations to their former owners. In the 
usage of the Roman Catholic church, a patron 
saint is the peculiar protector of each country, 
community, profession, &c., or of individuals. 
The prime minister of the pope is termed the 
eardmal-patron. (As to the Roman patrons, 
see Mhn. de VAoad. des Insor. vol. xii.) 

Patronage. In Ecclesiastical Law, the 
right of presenting to a benefice. [Pbesenta- 
TiON.] The remedy in case of disturbance of 
a patron in his leg:al right in the church of 
England, is by action of quare impedit. In 
the church of Scotland, the right of presenta- 
tion to livings in lay patrons was recognised by 
the old practice of the church, •with the exception 
of the period fcom 1690 to 1712, during which 
lay patronage was abolished, and the right 
of presentation lodged in the heritors (land 
owners) and members of the kirk session. 
In 1712, lay patronage was restored, hut still 
■onder the control of the parishioners, whose 
coM (as it was termed) was necessary to ratify 
the presentation. But the call gradually 
became a mere nominal ceremony ; and dis- 
regard to the expressed wishes of the parish- 
ioners in one or two instances was the cause of 
the great secession from the Scottish kirk. 
[Bttbghebs.] In 1834, hy an act of Assembly 
[Veto Act], the right of the parishioners was 
fully revived ; it being expressly enacted that 
the disapproval of a majority should invalidate 
the presentation. This act of the General As- 
sembly, however, was found by the courts of 
law not to he efficient ; but, after the estabHsh- 
ment of the Free Church, in 1843, an Act 
of Parliament (6 & 7 Yict. c. 61), commonly 
called Lord Aberdeen’s Act, was passed, which 
removed all doubts on the subject, and ac- 
knowledged, within certain reasonable limits, 
the right of the members of the church to have 
a voice in the nomination of their pastors. 

Pataronyvaio (Gr. tearpwpv/jLiKSs, from tretfr^p, 
and tvofut, a name). A name which designates 
a person in reference to some of his ancestors, 
either immediate or remote; as Pelides, i. e. 
Achilles, the son of Peleus; JEacides* i.e. 
Achilles, the grandson of JEaens. Patronymics 
were chiefly employed in poetry. 
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' Paullanlsts. In Ecclesiastical History, a | 
B^t professing the Sahellian doctrines of Panins 
of Sainosata, a hishop of Antioch in the third ; 
century, from •whom they derived their name. 
[SABELLIAJSrS.] 

Paulicians. A Christian sect whose his- 
tory is interwoven with that of the Greek 
church in the ninth and tenth centuries. They 

X ar to have arisen in Armenia, and to have 
ted their name from Panins, one of their 
leaders, to avoid the imputation of a connection 
■with the Manicheans, which was generally laid 
to their charge. Their opinions are to he 
collected only from the allegations of their 
enemies, who accused them of holding the 
doctrine of the two principles [Duaxism], and 
denying that the Old Testament proceeded 
from the Supreme God. In the East they 
underwent persecutions for two centuries: a 
remnant, however, survived in the country of 
their hirth. A colony of Paulicians was trans- 
planted to Bulgaria and Thrace, whence, in the 
eleventh century, they spread themselves over 
the West, where they were known under the 
names of Cathabi, Patebuobis, &:e., and are 
•vulgarly connected -with the Albigenses of 
the South of France. (Mosheim, vol. ii.; Faher 
On the Churches of the Waldmses and Mli- 
gmses.) 

Paulite. A variety of Hypersthene, from 
the island of St. Paul, on the coast of Labrador. 

Paulllnia (after S. Paulli, Professor of 
Botany at Copenhagen). A genus of Sapindacea, 
some species of which are largely used as a 
stimulating beverage by the inhabitants of some 
parts of South America, From the seeds of the 
Guarana, P. sorbilis, the Indians on the Amazon 
prepare hard cakes called Pao de Guarana (i. e. 
sticks of Guarana), which form a considerable 
article of trade, and are carried mto all parts of 
Brazil, where a cooling beverage is prepared 
from them. The ripe seeds are thoroughly 
dried, then pounded into a fine powder, made 
into dough with water, and formed into cylin- 
drical rolls, from five to eight inches long, 
which become excessively hard when dry. The 
beverage is prepared by grating^ abont half a 
tablespoonful of one of "the cakes into a glass of 
■sugar-and-water. Its active principle is called 
guaranine, and is said to be identical in its 
composition with the theine of tea. 

P. Cupana also enters into the composi- 
tion of a national diet-drink; its seeds are 
mingled with oassava-and-water, and allowed 
to pass into a state of fermentation bordering 
on the putrefactive, in which state it is the! 
favourite drink of the Orinoco Indians. 

Paulo^wnla. A Japanese tree resembling 
the Catcdpa^ the only species of which, P. impe- 
rialism forms a genus of Scrophtdariaoeee. It 
grows into a moderate-sized tree with a spread- 
ing head, and has broadly ovate, cordate leaves, 
and panicles of-large purplish-lilac flowers ; but 
as these flowers are borne so early as seldom to 
escape iiyury from frost, which also damages 
the early growth of the shoots, it can hardly he 
considered as adapted for our climate. 
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3E>aui»erisxn. In Political Economy, poor, 
rates are the aid granted out of the rent 
of land, the incomes of occupiers of land and 
houses, and the provision of tithes* and rent 
charges, for the maintenance of persons who 
are unable to work, or unable to find employ- 
ment j and pauperism is the state in which 
labourers and others are placed who need and 
are legally entitled to such assistance. This 
assistance is almost peculiar to the economical 
state of the United Kingdom, and till very lately 
had even a more limited operation, for Scot- 
land was not included in the poor law system 
till after the disruption of the kirk in 1843, nor 
Ireland till after the outbreak of the famine in 
1846. The histoiy of this remarkable charac- 
teristic of the English social system, and the eco- 
nomical effects of the impost upon labour and 
capital, deserve a brief and exact description. 

The writer, in the course of very long and co- 
pious enquiry into the economical history of the 
middle ages, has never hut once met with any 
hint of a rate in aid, appraised and collected 
for the relief of the poor. This solitary instance 
is in an account of the manor of Cambridge, 
then and now held by Merton College, and form- 
ing at that time a mesne lordship under the earl 
of Lancaster. In 1316, the year of the great 
famine, an agistment was laid on this manor, 
in common with other Cambridge parishes, for 
the relief of the distress which then prevailed. 
It is not easy to discover at this date what were 
the powers by which such an assessment was 
made obligatory. It is, however, similar that 
this sole example should have been discovered, 
and its occurrence is a strong piece of negative 
e^vidence against any formal system of parochial 
relief. It is well known that the first statute 
for the relief of the impotent poor was that of 
1 Edw. VI. A.D. 1647, and that the first law 
which gave shape to the modern system of a 
rate in aid was 43 Eliz. A. ». 1601. 

The opinion expressed by the late Mr. 
M’Culloch, to the effect that the absence of 
any system of parochial relief was due to the 
fact tbat the mass of the community were in a 
state of slavery, and that by the conditions of 
slavery the master was hound to maintain his 
labourers, is not only a false estimate of the 
state of society for times hundred years before 
the statute of Elizabeth, but gives no explana- 
■tion why the gradual extinction of feudal ser- 
vitude did not bring about a regular system of 
poor relief, not only in France, Spain, and Ger- 
many, hut in Scotland and Ireland. The fact 
is, the popular opinion as to the social con- 
dition of the greater part of the peasantry in 
England during the fourteenth and fifteenth 
centuries is a mass of misconceptions. Ho 
slavery- in the ancient or modern sense of the 
word existed in England from the middle of 
the thirteenth century, the period at which 
domestic accounts commence ; the lord did not 
maintain his serf; and the only relations which 
subsisted between the two were those of payment 
and service on the one hand, the service being 
menial, or rather agricultural, in compensation 



PAXJPEEISM 

for grants of land, and tlie riglit on the other ilosnreof lands, and the depopulation of tows, 
to heriots, where such customs prevailed, and and houses, in the interest of those who, having 
entry in case of failure of issue, or forfeiture on acquired or usurped rights over land, abandoned 
the part df the tenant, consequent upon feudal husbandry for sheep fanning, as much from de- 
transgressions. The serf or villein, it is true, ficiency of capital as from motives of personal 
was bound to the soil, hut so was the free tenant, Interest. The statute of Elizabeth was followed 
the view of frankpledge and the obligation of sixty years later by that known as 14 Ch. II. 
registration in the ty thing or decenna, or manor, c. 12, the origin of the law of parochial settle- 
being laid upon aU tenants alike, free and ment, with all its injustice, selfishness, waste- 
Yijiein. fulness, and hardship, Por an account of the 

In fact, there were several causes which operation of this and similar laws, the reader 
would have sufficiently obviated the existence is referred to Mr. Coode’s report on the law of 
or even the possibility of a general system of settlement and removal, (rm'l. Paper, 1851, 
rating for the relief of the poor. In the first Ko. 675.) The modern system of poor law 
place, everyone possessed land, and sufficient relief came into operation in 1835 ; but the 
land to in ordinary times, and aecor- parochial system and the law of settlement 

rliTig to the existing standard, the exigencies of were virtually abolished in 1865. 
each family. In ^e next place, there was no The economical consequences of a rate in 
wide difference between the middle classes and md fox the relief of the poor have been variously 
the poor, the course of life of the peasant and interpreted ; some have held that the system 
of aU except the few who occupied a con- is wholly mischievous, others that it is neces- 
siderable social positiou being really almost sary and politic. To all appearance, this diver- 
identical. The lUborirer sat at his master’s sity of opinion is due to tiie fact that the dis- 
table, and generally dined from the same dish, putants have discussed the matter from different 
In the next place, the area under the plough, points of view. It may be highly proper and 
though by no means so effectively cultivated as even just that no person shoiud be suffered to 
now, was probably not much less in extent ; and starve ; it may be that the moral and social evils 
as the population did not exceed the average which would result from any harsh treatment 
means of subsistence, the general equality of even of deserved poverty would be very great; 
conditions implied general sufficiency of food, but this will not prove that the system of legal 
But more powerful even than these causes were relief to the disabled or impoverished is capable 
the effects of the monastic system. "We are of an economical defence. It would seem that 
not, indeed, aware of the mimber of the mo- the sanction of a poor law is rather to be 
nasteries in England, for the researches of sought in the moral and religious instincts of 
Bugdale have by no means exhausted the eata- man, than in any sense of strict economical 
logoe ; we are still less informed as to th« obli^tions. Of course this applies to its fix’st 
number of monks they sheltered. But we d< imposition ; its discontinu.ance after persons 
know that these monks were all hound by vows have been habituated to the aid, and society 
of celibacy, that their ranks were reeniitec’ has, so to speak, made its calculations on its 
from the lower classes of society, that the; permanence, would be a social wrong, 
were in many eases industrial communities, an< It is well known that there is a portion of 
that aU lived slenderly, and they must conss' profits destined to the employment of inferior 
quently have been a powerful cheek to the ex or common labour, and it would not be im- 
cessive growth of population. Added to this, possible to calculate this capital, if we could 
they were easy landlords, and notoriously cha know what is the aggregate amount of wages 
ritable as far as their aid to poverty and dis earned by those who come within the contin- 
tress could be afforded. Whatever may hav€ geney of poor law relief. This amount of 
been the vices of the monastic system, and how- wages, by virtue of the competition of la- 
ever ripe their institutions were for suppression, bourers, and by the fact that labour is ha^ 
there cannot be a moment’s doubt that they bitually in excess of remunerative employment, 
served sope very important economical ends, and is never more than can be extract^ by the 
that their pdden annihilation must have in- needs of those who must subsist at a certain 
dueed, even if we had no evidpee to that effect, rate in order to work at all, and to bring up their 
serious and distressing social consequences. , families as inheritors, in the main, of the toil 
So far, there cannot be a doubt that the sup- 1 which they have themselves undergone. In 
pression of the monasteries, and the^ alienation ' order that this sufficiency may be provided, 
of their lands to non-resident proprietors, who they must not only have enough for their own 
were bound by no tie, religious, moral, or social, maintenance and that of their children, but 
to their poorer neighbours, led to such misery they must have enough also to provide for that 
as to suggest the necessity of a legal relief for part of their life in which, though still in 
the poor. bemg, they are not able to carry on their 

The commencement of the modern system of labour, or not to carxy it on with the same 
poor law relief is to be found in the 43 Eliz„ efficiency as before. They must also be able 
which contained provisions for the erection of to provide against emergencies and casualties: 
workhouses and the supply of peupation for emergencies, for instance, such as the enforced 
mose who needed it. Before this Act passed, cessation of labour by want of employment ; 
frequent complaints had been made of the en- and casualties, such as sickness or accident. 
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It is necessary tliat these various funds should 
he supplied, not only in order that labour may 
exist comfortably, but that it may exist at alb 
and be forthcoming for the cultivation of the 
soil, and for whatever other common purpose it 
may be demanded. Now it cannot be doubted j 
that the poor law, by interposing to secure the | 
labourer against the necessity of saving in order ’ 
to meet these occurrences (some necessary and ' 
others fairly to be anticipated), takes away, 
the obligation, and as population has always 
a tendency to increase up to the mar^n of 
subsistence, or, what is in ^ect the same thing, 
to the possibility of industrial occupation, de- j 
presses the rate of wages by just as much as 
would be otherwise needed to meet such emer- 
gencies. In all prohahility, too, as the ma- 
chinery by which this aid is given is compre- 
hensive, and the supervision over expenditure 
is strict, and the aid is as far as possible re- 
duced to a minimum, actual wages are lower 
when taken in connection with legal relief, than 
they would be in its absence. In fine, the 
system of poor law aid is virtually an insur- 
ance upon labour, effected in part at least, and 
with some economy, on the part of those who 
would suffer in increased wages and diminished 
profits if the machinery were not applied at 
all; and so far from the agency of the poor Itiw 
being a boon to the labourer, it really keeps 
down his wages to an average low amount, 
the difference being the amount expended in 
meeting the contingencies adverted to. 

That this is the effect of the poor law, is, we 
believe, demonstrable from the fact that the 
wages of labour, even of the commonest kinds, 
have greatly increased since the alteration of 
the poor law, and the abandonment of the 
allowance system. At present, while the law 
deals as generously as it ever did with the sick, 
the infirm, and the aged, certain minor points 
of discipline omitted, it is penal on the able- 
bodied labourer. And this appears to he just, 
if no hindrance is put in the way of the migra- 
tion of labour, because it will be seen that all 
aids provided by the law are so many deduc- 
tions from the fund which supplies wages to 
the class which may hereafter be applicants for 
arisb relief. Nothing, however, but a selfish 
etermination to get labour at low rates, and to 
throw the burden of maintaining it in sickness 
or old age upon others, could have justified 
the imposition and retention of the law of 
parochial settlement. This limitation of the 
labourer to one site, rendered him as completely 
adscriptus glehse as the mediaeval serf ever 
was, and made all possible aid to him when 
necessity overtook him, an inevitable piece 
of compensative justice. That the law of 
parochial settlement* and the penal application 
of the new poor law to able-bodied paupers 
should coexist, was, at the time of passing 
the new Act, felt to be a wrong, though the 
framers of the Act were unable to provide a 
remedy in the total abolition of the settlement 
principle, owing, it would appear, entirely to 
selfish interests. 


It may he doubted, indeed, whether the fact 
that provision is made by a poor rat© for the 
maintenance of labour, does not induce apathy, 
immobility, and indifference to material im- 
provement among the classes of workmen 
who are affected by its influences. Reasoning 
from analogy, we should think so ; and to judge 
from the improvement in the condition of the- 
lahouring classes since *the new system came 
into play, we should be confirmed in this 
inference. It is probable that the greater 
hardihood and enterprise of the Scotch and Irish 
peasantry, and their greater readiness to emi- 
rate, are due to the fact that they have not 
till lately been affected by the exceptional aids 
of poor law relief. At the same time, we must 
remember, that whatever may he the abstract 
criticism on the effects of a poor rate, the 
interpretation of social facts and habits neces- 
sitates a large modification of the conclusions 
arrived at. There are, we believe, excellent 
j reasons against the establishment of a poor law 
ab initio ; but to overthrow a system which has 
been in existence for nearly three centuries, 
and by the force of which the relations of 
common labour and capital have been continu- 
ously arranged, would be a OTeat social wrong, 
if not a serious political risk. The reform of 
1834 was the maximum that could be effected 
in the principles of poor law relief: it was 
even harsh in some of its provisions; but the 
hpshness was necessary, for had the an- 
cient system been continued, there seems little 
doubt that the rates in aid would have finally 
equaJled the rental of lands let to agricultural 
purposes, as they did in some cases before the 
(^nge took place. In short, it does not appear 
likely that the condition of the working classes 
in England will ever mprove so much as to 
make it possible thatithe poor rate may be 
dispensed with, unless some great revolution 
takes place in their habits, and some great 
facilities are given them for bettering their 
condition; events which at present seem so 
remote, that, however expedient they may be 
abstractedly, it would be idle to pretend to 
speculate upon the effect of their occurrence. 

The contributions levied for the relief of the 
poor axe the largest in quantity of all the taxes 
which are collected for local purposes. It remains 
to say a few words on their incidence. It has 
been observed that a poor rate is a contribution 
to wages ; that in its absence the rate of wages 
must rise ; and that, therefore, in so far as the 
rate is paid by the employer of labour, it is 
a tax only in appearance. It is, however, a real 
tax, when contributed by such as do not employ 
the kind of labour which is ordinarily within 
the contingency of relief, and when the arrange- 
ments made for levying the tax lay a larger 
share of the rate on some employers of labour, 
to the comparative relief of others. Both these 
results have occurred under the working of the 
poor law. AIL parties contribute to the relief 
of the poor according to the rateable value of 
the premises which tiiey occupy, whether they 
employ labour or not ; and the parochial system, 
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•wliicli origmally foxmed tlie basis of the whole TahU 11. — ^Tlid following table contains three 

rate levied for the maintenance of the poor of columns. 1. The amount of the population 
.each parish, or, by successive changes, of the , taken at the census in 1841, 1851, 1861, with 
greater part of it, made it possible that the the annual estimated rate of increase ; 2. Tho 
sole owners of parishes should be able to throw' "ontribution, reckoned according to each mem- 
most, and in many cases the whole, of the relief jer of the population, for the maintenance of 
required by such as laboured within the parish, he poor ; and, 3. The price of wheat per impe- 
upon some locality conterminous with it. The ial quarter. In the year 1834, the facts of 
landowners of close parishes contrived to effect he last year of the old poor law are supplied, 
this result by destroying house accommodation Compiled from ^arliammtary Pqperfi.) 
on their estates, or, in case a larger number of 
labourers were employed than could be housed 

in the parish, by forbidding the erection of any Teaxs i>opulation Amormt i- 
new cottages. The poor, being cut off from sstimated Mcord pended in ^ 

house room in the parish where they worked, lady- ^ to tUel imperil 

crowded into the open parishes, and, being ' sSm^ted 

S ed to the vicissitudes of weather in tra- Population 

g to and from their work, being badly 

housed, and forced by mutual competition to pay 14 372 000 51 11 

a, rent disproportionate to their wages, were a± o 

rendered more liable to the attacks of disease, i/Sco’/mn -no t 

and more within the necessity of claiming ' J! 

parochial relief, men this relief was accord^, 15,155,000 ll 

It was not paid by the parish in which the *°°° Tl 

labourer worked, but by that in which he wai 
housed, and thus the poor rate became a tax 

unjust in its incidence, capricious in its amount, ri»oQiAAA a a 

and increased by a system which rendered th. 
agricultural labourer’s calling hazardous an( 

jntealtliy. These aooiualiM and wougs, in s. g* 16,629:000 49 

far as close and open panshes are concerned. " ic oki aaa 

were abolished by an Act of Parliament in ff 

1865, by which the amount of the rate was .1 

equalised over the whole union, instead of being 

as before, determined by the special or adven J ao 

titious necessities of each parish. This reform gQg Jo 


is not only a measure of justice, but, by takiui^ 
away hini^nces to the free circulation of la 
bour, is an advantage of the highest value ' 
the labourer himself 

Table I. — Tho following is the amount whid 
has been collected by rate, and applied to thi 
relief of the poor, since the year 1H8 


14.372.000 

14.664.000 

14.758.000 

14.956.000 

15.155.000 

16.367.000 

15.562.000 
16,911,767 

15.981.000 

16.194.000 

16.410.000 

16.629.000 

16.861.000 
17,076,000 

17.804.000 

17.684.000 

17.766.000 
17,927,609 

18.205.000 

18.402.000 

18.617.000 

18.840.000 

19.043.000 

19.207.000 

19.361.000 


Years 

Sums 

expended on 
Poor 

L 

Tears 

Sums 

expended on 
Poor 

Average 

1748-1750 

£ 

689,971 

1848 

£ 

6,180,764 

1775, 1776 

1,630,800 

1849 

6,792,963 

1783-1786 

2,004,239 

1860 

5,396,022 

1801 

4,017,871 

1861 

1 4,962,704 
4,897,685 

1813 

6,666,100 

1862 

1821 

6,959,249 

1853 

4,939,064 

1831 

6,798,888 

1854 

S, 282,858 

1835 

6,526,418 

1865 

5,890,041 

1839 

4,406,907 

1856 

6,004,244 

1840 

4,676,965 

1857 

5,898,766 

1841 

4,760,929 

1858 

5,878,542 

1842 

4,911,498 

1869 

6,558,689 

1843 

5,208,027 

1860 

6,454,964 

1844 

4,970,093 

1861 

6,778,943 

1845 

6,039,703 

1862 

6,077,922 

1846 

4,954,204 

1863 

6,627,036 


5,298,787 

1864 

6,423,381 


8i0 


1859 

19,578,000 

42 

9 

1860 

19,837,000 

44 

9 

1861 

20,066,224 

65 

10 

1862 

20,228,000 

66 

7 

1863 

20,445,000 

62 

1 


IPanse (Gr. Trautny, a sto^^iny)' In Husic, 
a chpacter denoting silence in a part for a 
certain time, accordmg to the sort of pause 
marked. 

Pavan (Lat. pavo, « jpeacocF), A slow and 
stately dance formerly practised in England, 
but now confined to the Spaniards. It derived 
its name from the motion of the dancers’ 
dresses, which was compared to that of the 
peacock’s tail. 

Pavement (Lat, pavimentum). In Architec- 
ture, a causeway or floor laid with stone, brick, 
or other material for greater convenience of 
walking. [Eoads.] 

Pavla (after Kerre Paw, Professor of 
Botany at Leyden). A genus or siibgenus of 
Sapindaceous deciduous trees, distinguished 
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from thft Horse Chestnut {JEseitlus), to 'vtrHeh 
they are closely related, and which they much 
resemble by their smooth not prickly capsules. 
They are chiefly North American, and are fre- 
quently met with in shrubberies and pleasure 
grounds, the trees being of moderate size, and 
of an ornamental character. 

Pavise (Fr. pavois). A large shield, used 
in the warfare of the middle ages to cover 
assailants advancing to the walls of a fortress. 

Pavo (Lat. a pea-fowl). The name given , 
by Linnaeus to the genus of G-allinaceous birds, i 
of which the splendid Indian peacock {Tavo\ 
indiom, Linn.) is the type. They are charac- I 
terised by a crest of peculiar form, and by the j 
tail coverts of the male extending far beyond ! 
the quills, and being capable of erection into a I 
broad and gorgeous disc. The shining lax and ! 
silky barbs of these feathers, and the eye-like | 
spots which decorate their extremities, are 
&own to everyone. The Indian pea-fowl 
exist wild in the north of India, whence they 
were introduced into Europe by Alexander the 
Great. A distinct species of pea-fowl exists in 
the isle of Java. 

Pavo. In Astronomy, one of the southern 
constellations, added by Bayer. 

Patvl, A catch employed on Shipboard to 
restrain the capstan or windlass from fliying 
round in a reverse direction during any pause 
in the winding, 

Pavn. [Chess.] 

Pawnbroker (Dutch pand, Ger. pfand, Fr. 
pan, a pledge \ Mr. Wedgwood connects it with 
Lat. pannus, wearing apparel being probably 
the first things given in pledge). One who 
advances money at a certain rate of interest 
upon the security of goods deposited in his 
hands ; having power to sell the goods if the 
principal sum, and the interest thereon, be 
not paid within a specified time. The prac- 
tice of advancing money to the poor, either 
with or without interest, seems to have been 
occasionally adopted in ancient times ; but the 
first public establishments of this kind vrere 
founded in Italy, under the name of Monti di 
PietA [Mont db PiixA] Pawnbrokers are 
subject to the stringent provisions of the Act 
39 40 Geo. HI. c. 99 (amended by seveml 

statutes of the present reign), under wMeh 
warrants for searching premises maybe obtained 
by those who suspect that their goods have 
been illegally pawned. 

Pax (Lat). An allegorical divinity among 
the Eomans, worshipped as the goddess of 
peace. She had a celebrated temple at Eome, 
which was built by Vespasian, and was con- 
sumed by fire in the reign of Commodus. 
This term is sometimes applied to ^ a small 
image of Christ, because, in former times, 
kiss which the people gave it before leaving 
church was called the kiss of peace. But the 
common pax, or osculatorium, was metallic 
plate with a crucifix engraved on it. It is 
now disused. (Ducange, Osoulatorium ; Milner, 
Archceologia^ voL xx. p. 634.) 

Paymaster. In the Army, an officer ap- 
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)Ointed to each battalion of a regiment, or 
rigade of artillery, &c. He issues money to 
the captains of companies, troops, and batteries 
for the paympt of their men ; and examines 
and audits their monthly pay lists. He furnishes 
quarterly pay lists to the War Office, where his 
accounts are checked. A paymaster on joining 
has the relative rank of captain, and his pay 
and rank are improved hy length of service. 

Paybiastee. In the Royal Navy, a com- 
missioned officer employed in each ship to pay 
the crew, take charge of the provisions, and con- 
dnet the financial business generally. 

Paymaster of tbe Kousehold. An 
ifficer in the lord steward’s department. This 
ffice has superseded that of the ancient 
‘offerers. It has a salary of 450?. per annum. 

Paymaster-General of tbe Forces. 
This office was formerly extremely lucrative, 
from the interest on the large sum of money 
which, remained for a long time in the posses- 
lion of the paymaster. In 1782 it was deprived 
)f these extraordinary emoluments, and a fixed 
salary substituted. The paymaster is consti- 
tuted by warrant tmder the sign manual ; he is, 
ex officio, a member of the privy council, some- 
times of the cabinet. The office is now usu- 
ally held conjointly with that of the President 
of the Board of Trade, at a salary of 2,000?, a 
year. 

Peace, Xnstloes of. [Justices.] 
Peackwood. A dye-wood extensively used 
in calico printing. It is the produce of Cas- 
alpinia eohimta. 

Peacock Copper-ore. The name given 
hy Cornish miners to massive Copper Pyrites 
when it is covered with a pavonine or iridescent 
tarnish. The most beautiful specimens are 
found iu Cornwall at East Crinnis, and other 
mines in the neighbourhood of St. Austell. 

Peak (this word appears under various 
forms in many Aryan languages, the root 
denoting point^ness : hence the Greek mKp6st 
sharps Treifcrit the fir, from its conical growth or 
from its spines ; Lat. picus, the woodpecker, and 
>ugo or pungo, to pierce ; Span, pico ; Fr. pie ; 
Sng. pike, pick, &c.). The upper point of the 
jafl^ to wldch a fore-and-aft sail is suspended ; 
and, occasionally, the upper posterior corner of 
such sail itself. The peak-halyards are for 
hoisting a flag to the peak. 

Pear Oil. An alcoholic solution of acetate 
of amyl (amylo-acetic ether). It has a flavour 
and odour resembling that of certain fragrant 
pears, and is sold hy confectioners imder the 
above name. 

Pearl. In Printing, the name of a kind of 
type four sizes smaller than that used in this 
work. [Type.] 

Pearl Mica. A mineralogical synonym for 
Margarita. 

Pearl Sinter. A variety of Opal found in 
cavities in volcanic Tufa. [Fioeite.] 

Pearl Spar. The name applied to rhom- 
bohedal crystallisations of Dolomite or magne- 
sian carbonate of lime, when they have curved 
faces and a pearly lustre. When the crystals are 
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not curved, and are coloured "brovra or of a j nels or grains have received the name of Sphe- 
reddish, coloiir owing to the presence of from 6 rulite, from their spherical shape, 
to 10 per cent, of oxide of iron or manganese, Pearl vMte. The subnitrate of bismuth ; 
they are called Brown Spar. formerly used as a cosmetic under the above 

Pearls (Ital. perla, Old High Ger. herala, name, 
a form which suggests a possible afdnity with Peasant Proprietor. In Political Eco- 
Gr. ) 87 )puA\os, h&ryl). Pearls are substances nomy, a person who is himself the owner of 
formed by certain bivalve Molluscs, consist- the soil, and who cultivates it, by his own 
ing of concentric layers of a fine compact nacre, lahbnr, for his own subsistence. This term 
or substance identical with that which lines is employed, by Mr. Mill and others, to de- 
the inside of the shell ; they are sometimes s^ate the social and economical condition of 
found free and detached within the lohes the largest portion of agricultural labourers 
of the mantle, but most commonly adherent to throughout Europe and the New World. Ow- 
the nacreous coat of the shell, which on that ing to the sjstem of subdivision, which has 
account is termed moth&r of pearl. The always prevailed in countries where the civil 
species of bivalve which produces the most code has been the foundation of municipal law, 
valuable pearls 'is the pearl oyster of Ceylon, land is held in small portions. This state of 
Mdeagrvna margaritifera, Lam. A pure pearl things is intensified m a country like Prance, 
is generally spherical, and has a white, or where the subdivision of a deceased person’s 
bluish, or yellowish-wMte colour, with a peeu- estate, among all his lineal descendants, is 
liar lustre and iridescence, and consists of al- compulsory. It must take place, to a greater 
teriiating concentric layers of membrane and or less extent, where the habits or the needs of 
carbonate of hme. When steeped in dilute a community lead the mass of the people to 
muriatic add, the carbonate is decomposed agricultural pursuits. 

with effervescence, and films of membrane Great difference of opinion has been ex- 
remain undissolved, _ to the efffect of the subdivision 

Pearls were in the highest estimation in of the soil. Some writers, as Mr. Mhl, have 
ancient Home, and bore an enormous price, strenuously advocated the system; this author 
(Plin. Mist. Nat lib. ix. c. xxxv.) Their price having even proposed, as a remedy for seve- 
in modern times has very much dedmed, ral acknowledged social inconveniences in this 
partly, no doubt, from changes of manners and country, that future enclosures should be 
fashions, but more, probably, from the admi- always^ effected on the principle that land so 
Table imitations of pearls that may be obtained taken into cultivation should be guaranteed to 
at a very low price. 'When the pearls dwindle permanent occupiers of a peasant character, 
to the size of small shot, they are denominated Others, like the late Mr. M’OuUoch, appear to 
aced! pearls, and are of little value. They are consider that the system prevailing in England, 
mos% sent to China. One of the most re- by which it is all but impossible for the peasant 
markable pearls of which we have any authentic to become a proprietor, is faultless, and that 
account was bought by Tavernier, at Catifa, in the maximum of advantage is obtained by it. 
Arabia, a fishery famous in the days of Pliny, Peastone. [Pisolite.] 
for the enormous sum of 10,000^.! It is pear- Peat (a word of doubtful origin). One of 
shaped, regular, and without blemish. The the varieties of mineral fuel, the least altered 
diameter is 63 inch at the largest part, and from original vegetable structure. Peat and 
the length from two to three inches. It is in turf are accumulations of many kinds of ve- 
the possession of the shah of Persia, getable matter collected round the roots and 

The pearl oyster is fished in various parts stalks of plants, and all in some stage of de- 
of the world, particularly on the west coast composition. Near the surface this substance 
of Ceylon ; at Tutieoreen, in the province of is light coloured and spongy, and the vegetable 
Tinnevelly, on the coast of Coromandel; at the matter is little altered ; deeper, it is brown, 
Bahrein Islands, in the gulf of Persia ; at the dense, and decomposed ; at the 'bottom it is 
Sooloo Islands ; off the coast of Algiers ; off black, and nearly as dense as coal. 

St. Margarita, or Pearl Islands, in the West As a fuel, peat contains both water and ash, 
Indies, and other places on the coast of Co- and is thus in a double sense uneconomical, 
lumbia ; and in the bay of Panama, in the The water cannot be driven off by mere air- 
South Sea. Pearls have sometimes been found drying, for turf that is apparently dry still 
on the Scotch coast, and in various other places; contains 25 per cent, of water. Well dried 
Pearlasb. Impure carbonate of potash, under cover, it retains about 10 per cent, of 
[Potash.] water, but is then wanting in density. 

Peaxlstone. A varietjr of Obsidian of a Turf yields a vast body of inflammable 
pearly lustre, and of various tints of grey, ingredients, and flames very readily ; but it is 
yellow, brown, or red. When felspathic rocks difBcult though not impossible to obtain in- 
havs undergone perfect fusion, those portions tense heat from it. When artificially solidi- 
of the mass which have cooled the slowest, fied, it is very dense. 

frequently contain rounded or spherical nodules By distillation turf yields several ingredients 
of a clear grey colour, which have been com- of considerable importance ar'd value. The 
pared to Pearls, and have caused the name coke thus obtained generally contains rather - 
PoaxlstoaO to be given to the rock. The fcer- an undue proportion of ash. 
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Peat smoke commimicates a peculiar flaronr 
to all the artides vith -which it comes in con- 
tact ; and this flavour is considered a character- 
istic of spirits which have been distilled in 
vessels heated by this kind of fuel, and also of 
malt, corn, and fish which have been dried by 
it. Peat abounds in every part of the world, 
but more especially in the cold moist climates 
of temperate regions. It covers many thousand 
acres in Ireland, in the Highlands and west- 
ern counties of the Lowlands of Scotland, and 
in the western counties of England; but drain- 
age and cultivation are rapidly diminishing the 
extent of all these bogs. 

When peaty matter accumulates on the sides 
of declivities it is generally comparatively dry, 
and is then called MU peat ; but when peat ac- 
cumulates on hollow places, or on flat surfaces, 
it is generally thoroughly saturated with water, 
and is then called peat bog. In most cases 
the principal plant which forms the peaty 
matter is the Sphagnum, palustre or Bog-moss, 
common on all moist peaty surfaces throughout 
Europe, and frequent in many parts of North 
America. This moss continues growing upwards 
from the points of the shoots, while decay is ad- 
vancing in a similar manner from their lower 
extremities, thus forming a thick close mass of 
vegetable matter, whiehrots below as itincreases 
in height* The rotten part is frequently dug 
out and dried, to be used as fuel, or to be mixed 
with dung or lime and rotted into manure. 
The quantity of turf used as fuel in various 
parts of Europe is much greater than is 
generally ima^ned. 

When peaty matter accumulates on a surface 
which abounds in springs, the water sometimes 
oozes out beneath the peat, and between it and 
the natural soil, in such qiiantities as to raise 
up the layer of peat, and float it off to a dis- 
tance; sometimes carrying everything before it, 
and ending by burying under it lands in a state 
of culture. About the middle of the eighteenth 
centuiy, a remarkable irruption of this kind 
took place near Annan in Dumfriesshire ; and 
such eruptions are frequent in Ireland. The 
circumstances favourable to the growth of peat 
are : a soil abounding in springs, a flat surface 
or hollow surrounded by hills, and a moist 
climate. Hence peat bogs are more abundant 
in Ireland, and in the western counties of 
Scotland, than in any other part of the British 
Empire, 

When an accumulation of peat has taken 
place in a level situation, or on a declivity not 
abounding in springs, the matter accumtdated 
is comparatively dry, and is then called jpeaiJ 
moss. One of the most remarkable peat mosses 
in Britain is the Slanders Moss, in Stirlingshire. 
It rests on a flat surface of excellent alluvial 
soil, of which it covers about 4,000 acres. Ghreat 
part of this peat moss, being quite light, has 
been cut into small pieces, and floated oSS. by 
means of a stream of water to tiie sea ; thus 
exposing the natural soil, and rendering it fit 
for culture. This operation was commenced at 
Blair Drummond, towards the end of the last 
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century, by the celebrated Lord Hames, and is 
stiU continued by his son, Mr. Drummond. 

Peat Soil, When peat is in a state of 
decomposition, corn or agricultural crops may 
be grown on it, after it has received additions 
of earthy matter. The process of turning 
living peat into peat soil is greatly facilitated 
by draining, and by laying earth or lime on its 
surface, and afterwards mixing the earthy 
matter with the peat by ploughing or digging. 
The soil is thus benefited by the pressure of 
the earthy compost as weE as by the ingre- 
dients which it adds. A crop of rape may 
then be taken after a dressing of bone dust ; 
and this may be followed by potatoes. In this 
manner every kind of peaty surface may be 
rendered available for agricultural purposes ; 
and accordingly, in Ireland, in Lancashire, and 
in Ayrshire, good crops of corn, potatoes, and 
artificial grasses are produced on the surface of 
peat lands, which consist of a layer of peat from 
five to twenty feet in depth. The plants which 
thrive best on the surface of beds of peat of 
this description are those which extend their 
roots immediately under the surface. Hence 
few trees will thrive in such soils, with the 
exception of the spruce fir, the silver fir, the 
birch, and two or three kinds of willow. 
Peat soil is extensively used in gardening, 
in the culture of such plants as are foimd 
growing on similar soil in a wild state, and 
idso as an ingredient in the artifioial composi- 
tion in which choice exotics are planted. 

J?eat from, woodt or mody peat, is a composi- 
tion of the branches, trunks, and roots of trees, 
■with their leaves, and the shrubs and plants 
whidi have grown up among them, which have 
lain so long in water as to have decayed into 
a mass soft enough to be cut with a spade. 
The colour is a blackish brown, like that of 
mossy peat; and it may be used as manure, 
for fuel, and for the growth of plants. Peat 
of this description is found in some parts of 
Holland, and also in the Vale of Kennett, in 
Berkshire; but is most abundant in North 
America, where it forms the soil in which 
many of the plants and trees of. that country 
thrive with the greatest vigour. Wherever it 
can be found, it is the most suitable of all 
hinds of peat for garden purposes. This kind 
of peat is frequently burnt both in Britain and 
HoEand, for the sake of its ashes, which, from 
the alkali contained in them, are found an 
exceEent manure. 

Sandy peat is mossy peat decayed to an 
earthy state, and naturally mixed with sand 
brought over it, from soil lying above its 
level, or by the overflowings of rivers. It 
is used in gardening for the same purposes as 
peat, and is known as heath soE. 

IPeat^charcoal, which is formed by charring 
the dead layers of peat in proper furnaces, 
is employed as an absorbent of' ammoniacal 
and other gases, and a deodoriser of putrescent 
animal and vegetable matters, and in this state 
it is beneficial as a manure, both for agricul- 
tural and horticultural purposes. In the j)ure 
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state, it is also a useful ingredient in garden Pecora (Lat. cattle). The name given hy. 
composts, linnseus to an order of Mammals correspond- 

' Peats. Peat bog cut out in small square ng with the Buminantia of Cuvier, 
or rectangular pieces, and dried for being used Pecten (Lat. a comb). In Comparative 
as fuel. These pieces are cut with light spades Anatomy, the vascular membrane, in structure 
in the summer season, spread abroad to dry, resembling the choroid, plicated with parallel 
and afterwards carted home and put up m Hds like the teeth of a comb, and extending, 
stacks, or heaps, which are thatched to ex- in the eyes of birds, from the back of the 
elude the rain. These peats are afterwards retina through the vitreous humour to, or near 
used as fuel, not only for domestic purposes, .o, the crystalline lens, where it mostly termi- 
but for burning lime, and for heating kilns for lates in a point. This organ resembles a flat- 
drying corn, &c. To facilitate the drying of ened conical bag, whence it is also termed 
peat, the water is sometimes pressed out of marsupium. 

the square pieces after they are cut, and thrown In Zoology, the name is applied to a genus 
out of the bog, by^ a compressing machine, of bivalve shells. They have a hinge like that 
which also renders the material more compact of the oyster ; but have been removed on 
and durable in the fire. Peats are also some- account of their shell being inequivalve, semi- 
times charred by a smothered eombtiation, so circular, always regularly marked with ribs, 
as to be rendered better adapted to serve as a which radiate from the summit of each valve 
substitute for pit-coal, coke, or charcoal, in to the circumference, and furnished with two 
smelting iron or other metals, in generating angular productions, called tfcrs, which widen 
steam, &o. Attempts have been made to the sides of the hinge. 

separate astringent matter from peat, and to The animal is chiefly remarkable for the 
use it in tanning leather. little dark green shining globule which termi- 

Pebbles (A.-Sax. pabol). A name given nates most of the tentacles of the exterior row 
to roundish nodules and ^odes, especially of of those at the circumference of the mantle, 
silicious minerals, such as Eock-crystal, Agate, These specks are conjectured to be rudimental 
; but commonly and more correctly applied organs of vision, whence Poli was induced to caE 
to small fragments of rocks and minerals which the soft parts of the pecten argus. 
have become rounded and water-worn like the Pectine, Pectic A.cldl, Pectose. Vege- 
shingle forming the beach on a sea-shore, table jelly. A gelatinous principle has long 
Thus, pebbles may be composed of any rock or been recognised as one of the proximate corn- 
mineral ; as, for example, of sandstone, quartz, ponents oi vegetables t it is derived, according to 
limestone, flint, &c. "VVTien. of considerable J?r^my, from the presence of pectose (Q-r. 'jn}Kr6sf 
size, they are called hovUders or houlder-stones. coagulated)^ a substance usually associated 
Pebbles of gold are known by the name of wi& the cellular tissue, and which is insoluble 
nuggets or pepitas. In a technical sense, the in water, alcohol, and ether, but which under 
term. pMds^ among opticians, generally means the influence of acids, aided by a gentle heat, 
the transparent and colourless rock-crystal or becomes converted into a soluble gelatinous 
quartz (pure silica) which is used as a substitute substance, pectins^ represented by the formula 
for glass in spectacles: its extreme hardness C 04 , 

renders it more durable, and less liable tc Pectine is found ready formed in the juices 
become scratched. of ripe fruits, in consequence of the action of 

Pecari. An Artiodaetyle quadruped allied their acids upon the original pectose. It may 
to the hog ; but generically distinguished be obtained from the expressed juice of ripe 
by the absence of the outer toe of the hind pears or apples (after the lime which it con- 
foot, and the^ presence of a peculiar gland, tains has been precipitated by oxalic acid, and 
which exudes its secretion by an orifice situated the albumen by a strong solution of tannin), 
on the back ; whence Cuvier devised the name by means of alcohol, which throws it down in 
Bicotyles (two navels) for the genus. The gelatinous filaments. When pure, it is white, 
incisor and molar teeth resemble those of the neutral, not crystallisable, soluble in water, 
hog, but the canines do not project from the but insoluble in alcohol and in ether: it is pre- 
mouth. The metacarpal and metatarsal bones cipitated by subacetate, but not by neutral 
of their two middle and largest toes are con- acetate of lead. When its aqueous solution is 
fluent, as in the Buininants, with which their long boiled, it loses viscosity, and is changed 
stomach also, divided into three compartments into parapeeUne. 

with csecal appendages, presents a marked Pectine and its modifications are changed 
analogy. _ Two species of pecari are known, into pectic acid by the action of weak alkaline 
both natives of South America ; viz. the col- solutions. Pectic acid is generally obtained 
Iped pecari {picotyles iorquatus) and the white- by boiling the pulp of certain roots, of 
lipped pecari {Dicotyles labiatus, Cuv.). carrots for instance, with a very weak solu- 

Pecbblend or Fitolit>lende. An ore of tion of an alkaline carbonate, and precipitating 
uranium. It is an impure oxide of that metal, by chloride of calcium ; the precipitate, after 
Peck, A measure of capacity containing having been well washed, is decomposed by 
two pllons, or the fourth part of a bushel dEute hydrochloric acid, wHeh leaves the pectic 
The imperial pedc contains 554*55 cubic inches, acid in the form of a jelly, insoluble in cold 
[Mbasubb.] water. 
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Fmnentation ^ — Pectose is al-v^ays' 
associated ■with a suhstance which Pr4my calls 
pectose, having a special action upon it (as j 
diastase has -upon starch), and which he repre- 
sents as the/m^wra^ of the gelatinous products. 
It is obtained by adding to fresh carrot juice, 
alcohol, whicli throws it do'wn in an insoluble 
form, but it retains its characteristic properties. 
It transforms pectine (at a temperature be- 
tween 80® and 90°) into a substance insoluble 
in cold water {jpectosio acid), and subseq[uently 
into pectic acid, as above described. None 
of these pectic compounds exert any rotatory 
action on polarised light. 

There are many Algae, Fuel, and Lichens, 
which abound in a peemiar gelatinising princi- 
ple. One of the most remarkable is the Gelidium 
corn&um, from which an article is prepared 
known commercially as Japan isinglass. It 
is insoluble in cold, but soluble in hot, water, 
and sets into a firm jelly on cooling, even 
when it forms only l-120th part of the weight 
of the water. One part of isinglass (animal 
gelatine) produces a similar jelly with about 
80 parts of water. Unlike animal jelly, it is 
not precipitated by tannic acid. It has been 
proposed to substitute it for the varieties of 
animal gelatine, but it is destitute of nitro- 
gen, having the formula OsiHaiOg^, The 
edible birds’ nests, esteemed as a dehcaey in 
China, are constructed by a species of swallow, 
of the Mocaria Candida^ 
tlPeotliiate (Lat. pectinatus, from pecten, a 
comb). In Botany, a term Applied to that 
form of marginal division in which the seg- 
ments are numerous, narrow, and closely 
placed, so as to resemble the teeth of a comb. 

UPectinlblraiicliiates (Lat. pecten, and 
branchia, gills). The name given by Cuvier to 
his sixth order of Gastropods. It is the most 
extensive division of that class, since it 
includes almost all the spiral univalve shells, 
as well as several which are merely conical. 
The order is thus characterised by Cuvier: 

* The branchise, composed of numerous leaflets 
or fringes, ranged pamllel like the teeth of a 
comb, are afiSxed in two or three lines (according 
to the genera) to the floor of the respiratory 
cavity, which occupies the last whorl of the 
shell, and which communicates outwards by 
a wide aperture between the margin of the 
cloak and the body. Two genera only — Cyclo- 
stoma and Melidna — have, instead of branchiae, 
a vascular network clothing the ceiling of the 
cavity, in all respects the same as that of the 
order; and they are the only ones which re- 
spire the atmosphere, water being the medium 
of respiration to all Gie rest.’ 

All the Peetinibranchiateshave two tentacula 
and two eyes, raised sometimes on pedicles ; a 
mouth in the form of a proboscis, more or less 
lengthened; and separate sexes. The penis of 
the male, attached to the right side of the neck, 
cannot in general be drawn "within the body, 
but is reflected into the branchial cavity ; it is 
sometimes very large. The 'Bahxdina alone has 
the organ concealed, and it comes out through 
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a hole pierced in the right tentaculum; the 
rectum and the oviduct of the female also 
creep along the right side of the branchial 
cavity ; and there is between them and the 
branchise a peculiar organ, composed of cells 
filled with a very viscous fluid, the use of 
which is to form a common envelope for the 
enclosure of the eggs, and which the animal 
deposits with them. The form of that envelope 
is often very complicated and remarkable. 

The tongue is armed with little hooks (or 
curved spinules), and wears down the handeat 
bodies by slow and oft-repeated frictions. 

The grand difference between these animals 
lies in the presence or absence of the canal ^ 
formed by the prolongation of the margin of 
■the branchial ca^vity on the left side, and 
which, passes along a similar canal or sinus 
iu the shell, to enable the animal to breathe 
■without leaving its shell. There is also this 
distinction between the genera, that some want 
the operculum; and the species vary in the 
filaments, fringes, and other ornaments that 
deck the head, the foot, or the cloak. 

Pectolite (Gr. •a’pKrhs, fixed, as being bound 
together, and xi&os, stone). A hydrated silicate 
of lime and soda, which occurs in white or 
greyish spheroidal masses composed of an ag- 
gregation of aeicular crystals, or of delicate 
fibres arranged in a radiated or stellar form. 
It is found in Scotland, on the shore near 
Landelfoot, and at Knockdolian Hill in Ayr- 
shire, at the Eatho qLuarries near Edinburgh, 
and in Skye. 

^Pectorals or Pectoral Fins (Lat. pec- 
toralis, belonging to the breast). The anterior 
and lateral pair of fins, which represent, in 
fishes, the fore legs or anterior members of 
other vertebrate animals. 

Peculation (Lat. peculator, a thief). A 
term of the Eoman Law, rendered in that of 
France by concussion. The embezzlement by 
a public officer of public money. Peculation, 
in the Eoman law, also comprehended offences 
relating to the coin. 

Peculiar. In Ecclesiastical Law, an ex- 
empt jurisdiction, which is not under the or- 
dinary of the diocese, but has one of its own. 
They are : royal, of which the king is ordinary ; 
peculiars of archbishops, bishops, deans, chap- 
ters, prebendaries, and the like ; to which were 
formerly added peculiars of monasteries, the 
jurisdiction over which, by 31 Hen. VIII. c. 
13, was granted to the ordinary within whose 
diocese they were situated, or to such persons 
as the king should appoint. For some purposes 
connected with pluralities and non-residence, 
benefices exempt or peculiar are now made 
subject to the jurisdiction of the archbishop or 
bishop "Within whose diocese "they axe locally 
situated (1 & 2 Viet. e. 106). 

PecuUum (Lat.). In the Eoman Law, the 
properly which a slave might acq[uire indepen- 
dent of the control of Ms master. This pro- 
perty was frequently permitted to accumulate, so 
as to enable the slave to purchase his freedom. 
' The son being, on the principles of the Eoman 
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lav, uiiemai).cipated during the lifetime of his 
father, whatever property he might acquire 
appertained in strictness to the latter ; but, by 
degrees, certain species of property acquired by 
the child obtained the title and character of 
^eouUim. Of these, however, the only one which 
was absolutely the child’s was that which the 
son acqxiired m military service (peculium cas- 
trense), or in public service of any kind, which 
by a legal fiction was regarded as equivalent 
to military. 

Pedag-ogud (Gr. vtu^ay(ay6s'; from vais, 
hoy^ and d7W7<i5, imder). Among the ancient 
Greeks, a slave charged with the personal care 
of a boy &om the earliest age after infancy 
(from the milk, in the loose phrase of Plutarch ; 
from about the age of seven, as it is more 
accurately stated by JSschines) until he be- 
came a youth (fieipdiaoy'), i, e. until the seven- 
teenth or twentieth year. The pedagogue’s 
duty was to attend his charge on aU occasions 
when he left his father’s house ; to the lecture 
rooms of masters, the theatre, &c. (Plato, 
SyTn^os,) He was also intrusted with the duty 
of insfructing and disciplining the child in 
inferior branches of education and ordinary 
manners. He was, consequently, of a very 
superior order of common slaves, and must he 
understood as excepted when Aristotle recom- 
mends that a child should be left to converse 
as little as possible with persons of the 
servile class. ' (JPolitio. vii, 166.) The custom 
of intrusting children to slaves in this manner 
was common in other Grecian states; the 
Komans also employed a slave for similar pur- 
poses, with the title of custos or magist&r, 
Pedal Clavier. On the organ, a row of 
keys intended to bo played on with the feet, 
and which in large instruments actuate a sepa-i 
rate organ, call^ the pedal organ. The in- 
vention of the pedals or foot-keys of the organ 
is attributed to a German named Bernhard, 
who lived in the fifteenth century. It was long, 
however, before their utility and importance 
were aclmowledged by other nations ; and it is 
a singular fact, that though England was the 
first to introduce the organ generally into the 
church, she was the last to adopt this inven- 
tion. Within the last twenty years the use of 
the foot-keys has been much extended, and 
few organs are now built without them. 

Pedal Curves and Surfaces. The 
locus of the feet of perpendiculars let fall from 
a given point o, the origin, upon all the 
tangents of a given curve or upon 

all the tangent planes of a ^ven surfiice, is 
called the pedal of that curve or surface. Erom 
this definition it follows at once that the inverse 
of a pedal is the reciprocal of the primitive. 
The pedal of a curve or surface S being de- 
noted by S„ the pedal of the latter is repre- 
sented by $ 2 , and termed the second pedal of 
the prirmtire, and so on. The curves or sur- 
faces thus obtained are said to form a series 
oi posiUve pedds, in order to distinguish them 
from the series of negative pedals, obtained by 
reversing the above process. Thus the curve 
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or surface S_i, whose first positive pedal 
is the primitive itself, is caEed the first nega- 
tive pedal of the latter, and similarly the 
second negative pedal of S, which is the 
&st negative pedal of S„i, would be repre- 
sented by S- 2 , and so on. Just as is the 
inverse of the reciprocal of S, so S_i is the 
reciprocal of the inverse of S*; in other words, 
the processes of reciprocation and inversion, 
applied consecutively to the primitive lead 
to the first positive or first negative pedal, 
according as the one or the other operation is 
first performed. Although pedal curves were 
studied as early as 1720 by Madaurin, in his 
admirable G-eometria Organica, they do not 
appear to have received any distinctive name 
in England until 1862, when Dr, Salmon, in 
his Analytical Geometry of Three Dimensions, 
proposed to adopt the present English transla- 
tion of the French term courbes podaires. It 
was under the too general title of derived curves 
that the Eev. W. Roberts of Dublii]^ in the 
PhilosopMcal Magazine 184:3, and in Liouville’a 
JowrnaZ 1845, first examined the properties of a 
complete series of pedal curves, and introduced 
the useful and natural distinctions of positive 
and negative pedals. In 1859 Mr. Roberts’ in- 
vestigations were extended to a complete series 
of pedal surfaces by Prof. Hirst, in the Annali 
di Matmatid, t. ii., and in the Quarterli/ 
Journal of Mathematics, voL iii. 

The reciprocals of the several pedals 

S-n S.a, S, S, Sn, 

of any complete series form another series of 
pedals 

S'l, S', S'-.i su, 

whose terms are arranged in contrary order. 
In other words, the recaproeal of the positive 
pedal of S is the negative pedal of S', the re- 
ciprocal of S. This will be at once evident on 
observing that S| is the inverse of S', and con- 
sequently that the reciprocal of S, must he the 
first negative pedal of S'. In the same way the 
inverse of the pedal is the (— pedal of 
the inverse, and, we may add, the —(»— I)*** 
pedal of the reciprocal. By means of these 
relations the equations of negative pedals can 
often be obtained from those of positive ones 
by very simple substitutions. 

With respect to the areas and volumes of 
pedals, several very geneml relations have been 
established, Steiner has shown that if the 
primitive be a closed curve, but in other re- 
spects perfectly arbitrary, the ori^ns of first 
positive pedals of the same area all lie in the 
circumference of a circle, whose centre is the 
origin of the pedal of least area. If the pri- 
mitive he not closed, then the pedal will also be 
unclosed ; but if we consider the area to be re- 
presented bj that of the vector formed by the 
pedal and its extreme radii, it can be shown 
that the locus of the origins of pedals of con- 
stant area is a conic. (Grelle’s Journal, vols. 
xxi. and 1.) Extending Steiner’s results to 
surfaces, Mr. Hirst has shown that the locus 



PEDAL HARMONIES 

of the ongms of first positive pedals of equal 
volume is in general a surface of the third 
order, but that for any dosed primitive surface 
the origins of pedals of equal volume lie on a 
quadric surface (e.g. ellipsoid) whose centre is 
■file origin of the pedal of least volume. (PM. 
Trans. 1863.) 

The pedals of the ellipsoid 

a 0 c 

possess considerable interest, and have accord- 
ingly been most investigated. The first posi- 
tive central pedal is the ■well-known surface of 
elasticity of Fresnel. [Elasticitt, Suuface op.] 
Its equation may be easily obtained from the 
foregoing relations. In fact, the reciprocal of 
the given ellipsoid has the equation 

and the inverse of this, the first pedal of the 
primitive, is obtained by replacing r, y, z, by 

■where + lienee 

+ by^ + Gz^ ». + y® + ^^)^ 

is the equation required. The equation of the 
first negative pedal was first obtained by 
Cayley- {Troo. of Boyal Sog. 1868, and 
di Matematioi 1869.) It is a surface of the tenth 
order, and may be defined as the envelope of 
planes drawn perpendicular to the central radii 
of an ellipsoid through their extremities. ^ The 
inverse of this surface is, according to Hirst’s 
general relations, the second positive pedal of 
the reciprocal ellipsoid ; so that, putting 
<» y £ 1 1 1 
d 

for X, y, z, a, 5, c, respective!;;^ in Cayley’s equa- 
tion, that of the second positive pedal of the 
primitive ellipsoid is at once obtained. With 
respect to the volumes of the first positive 
pedals of the ellipsoid, that of the central pedal 
has been calculated by Tortolini (Ovdld^ Journal 
1844), and Mr. Hirst has shown that from this 
the volumes of all other first pedals may be 
obtained by simple differentiation. 

Pedal Harmonies. In Music, the same 
as Pedal Pousit. 

Pedal Point or Organ Point. In Music, 
a passage in which a certain bass note, usually 
either the dominant or tonic, is held down for 
a long time, while the upper harmony changes 
repeatedly, and the various parts perform 
figured movements. It is so called because 
it is done on the organ by holding do'wn one 
of the pedal keys. 

Pedals (Lat. pedalis, hdonging to a foot). 
In the pianoforte, harp, and organ, are also 
levers or stops to be worked with the feet, and 
intended to modify the tone, or to produce 
mechanical changes in the instrument in order 
to give certain effects desired by the player. 

Pedaliaceae (Pedalium, one of the genera). 
A natural order, of small extent, belonging 
to the perigyttous Exogens of the Bignonial 
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alliance. They are characterised by having a 
bony or capsular fruit, parietal placentse, an 
mygdaloid embryo, and a short ramcle. * They 
are herbaceous tropical plants. Sesamum, one 
•f the genera, yields Gingilie oil; the fresh 
branches of JPedalmm mmex render water or 
n^k mucilaginous, and the genus Martynia 
ields some handsome garden plants, 

Pedalmascbl. A Turkish ofiSlcer, whose 
duty consists in looking after the interests of 
the sultan in cases of legacies. The Ottoman 
treasury receives through this officer a tithe of 
all bequests made to heirs male. 

Pedate. In Botany, a palmate leaf, with 
the two lateral lobes themselves divided into 
smaller segments, the midribs of which do not 
run directly into the common central point ; aS 
in the leaf of JDroGunoulus vzdgaris or Sdle- 

Pedestal (Lat. pes, a foot). In Architec- 
ture, the substructure to a column or a wall. 
The component parts of a pedestal are three ; 
the base, the die, and the cornice. The whole 
height of a pedestal is from one quarter to one 
third of the height of the column, with its en- 
tablature. 

Pedicel (Lat. ;pes). In Botany, one of the 
ultimate ramifications of that part of the in- 
florescence called the pedmcle. Hence the 
term pedudlate^ applied to stalked flowers 
borne on a branched inflorescence. 

Pedicellates (Lat. pes). The name of an 
order of Echinoderms, comprehending those 
which have the vesicular pedicellate organs, 
which are termed feet in this class, bub which 
project from various parts of the surface of the 
body. 

Pedimanes (Lat. pes, and mantis, a hand). 
The name of a family of Marsupial animals, of 
which the opossum {Diddphys) is the type ; 
they are distinguished by the opposable pro- 
perty of the hinder thumb or hallex, the fore 
feet being organise^ like those of ordinary 
IJnguieulate quadrupeds. 

Pediment (Lat. pes). In Architecture, the 
low triangular mass representing the gable of a 
roof, over the front of a building, portico, door, 
window, &c. A pediment is frequently orna- 
mented with sculpture. The heights of pedi- 
ments are seldom more th^n two-ninths of their 
width. According to L’Eveill6, Oomid&rations 
sur les Frontons, 4to. Paris 1 824, the pediment is 
divided into three parts, the tympanum, the 
cornice, and the acroteria. The tympanum is 
the plane face, and is often ornamented ■with 
sculpture ; the cornice is, as its name implies, 
the moulded decoration accompanying the tym- 
panum ; and the acroteria are the small pedes- 
tals usually introduced at the feet and at the 
apex of the pediment, to receive statues or 
groups of sculpture, 

Pedipalps (Lat. pes, and palpo, 1 touch 
softly). A name given to a tribe of pulmonary 
Aiachnidans, comprehending those which have 
the feelers in the form of pincers, or armed 
with a didactyle claw ; as the scorpions. 
Pedlar. [Ha'Wkbes,] 
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S»edotaeteT or Podometer (Or. vavs, the I Pegranite. A hydrated phosphate of alu- 
/oo<, and An instrument for 'mina of an emerald-green or white colour- 

the purpose of registering the numher of paces occurring in thin crusts or very small rhombic 
taken by a man in trayelling or walking, I prisms with the acute lateral edges truncated, at 
whence the distance is ascertained. It is Strigis and Prankenberg in Saxony, 
usually in the form of a watch, and reeeiyes its Peganam (Gr. r-fi'yavov, the herb ri(e). A 
moYement from the motion of the body, so that' small genus of Buiacecs, a species of which, 
it advances one division at each step. The | P. Harmala^ common in the South of Europe, is 
number of divisions may be noted by an index a powerfbd-smelling plant, whose seeds aro used 
or hand, in the same manner as the number of ' in Turkey as a vermifuge, 
vibrations of a watch-balance. Pegasus (Gr. said to have received 

Peduncle (Lat. pes, a foot). In Botany, this name from his appearing first near the 
that part of an infiorescence which proceeds fountains, ‘irfryai, of ocean). In Greek Mytho- 
immediately from the stem, and forms the ! Ic^, the horse which, with Chxysaor (the god 
support of a solitary single flower. Hence j of the golden sword), sprang from the head of 
feduncvlate, applied to stalked solitary flowers, Mbdtjsa, when she was slain by Perseus. This 
as f etiolate is to stalked leaves. A peduncle horse, hy the aid of Athena, Bellebophok 
supporting several flowers at its apex is called caught near the fountain Peirene, and on it 
a sca^e. rode to encounter the CniMiEiiA. According to 

Peduuoulatcs* The name of an order of one version of the myth, the horse, having 
Ciiripeds, ‘comprehending those which have the thrown off* his rider, rose to heaven and lived 
body supported by a flexible tubular stem. afterwards in the palace of Zeus, carrying his 
Pccp^o*«3>ay 'Boys. The weU-khown thunder and lightning. His . connection with 
appellation of certain insurgents who appeared the Muses is confined in the ancient tales to 
in Ireland in 1784. They obtained this name his callii^ forth hy a blow of his hoof the 
from visiting the houses of their antagonists, fountain Hippocbbne (hence called by Persius 
called defenders^ at break of day in search of fons cahallinus) during the contest of the nine 
arms. • Muses with the nine daughters of Pierus on 

Peer (from Lat. par, Pr. pair, egual). This Mount Helicon. A similar origin was assigned 
word still retains its original meaning m the to other wells near Corinth, Troezen, &c. 
language of the common law, as trial by jury is Pegasus. This name denotes, in Astro- 
said to be by the peers, or equals, of the de- nomy, one of the forty-eight constellations of 
fendant. In this sense, the name remains as a Ptolemy, situated in the northern hemi^here. 
relic of feudal institutions, according to which Pegasus. In Zoology, a genus of I^pho- 
fcvery rank of society formed an association for branchiate fishes with large pectoral fins, by 
the purpose of mutual defence and the decision of means of which they are enabled to take short 
disputes ; as the tenants of a lord paramomt or saltatory flights through the air- 
inferior, who met as equals (pares curise) inthe Pegmatite (Gr. anything A 

court over which he presided. Hence, in the variety of granite frequent in veins in true 
French monarchy, the highest vassals of the granite. It is a granular mixture of quartz 
crown formed a rank apart, and were calledpam and felspar, passing into graphic granite, and 
ov peers with reference to each other ; and, the like the other varieties of porphyritlc rock must 
designation became a title of honour. The be regarded rather as a local variety than as 
peers of Prance differed in number at different due to any widely acting cause. It is a name 
periods of the early Prench monarchy, as their given by the French geologists, 
domains became united to the crown ; but ac- Pegmatolite. A mineralogical synonym 
cording to heraldic theory, there were six tern- for Orthoclase. 

poial— the dukes of Burgundy, Aquitaine, and Peine Porte et Dure. In English Law, 
Kormandy, and the counts of Flanders, Toulouse, the Anglo-Norman name for the barbarous 
and Champagne ; and six spiritual— the arch- practice of pressing with weights of iron pri- 
bishop of Eheims, and the bishops of Laon, soners who refused to plead when indicted. 
Beauvais, Noyon, ChMons, and Langres. In [Question.] 

later times new peerages were created, as the Pelagtanlsm. The religious system of 
duchy of Brittany and counties of Artois and Pelagius, a British monk of the fifth century. 
Anjou. At last the title remained as a simple His tenets are thus stated hy a modern writer: 
dignity j and Louis XIV. increased the number ‘ 1. That the sins of our first parents are im- 
of dukes and peers (dues et pairs) until at last puted to themselves alone, and not to their 
they amounted to thirty-seven. They had no posterity ; that we derive no corruption from 
privileges except precedence and a seat in their fate ; that we inherit no depravity from 
the parliaments. On the restoration of Louis our origin, but enter into the world as pure 
XVin. hereditary peerage was established in and imspotted as Adam at his creation. It was 
France on the model of that of England, but a necessary inference from this doctrine that 
was abolished in 1831 ; and the chamber of infant baptism is not a sfgn or seal of the re- 
peers for life was itself abolished in 1848, but mission of sins, but only a mark of admission 
has since been revived as the senate. For the into the kingdom of Christ. 2. That ova own 
history, and privileges of the English peerage, powers are sufficient for our own justification ; 
see PAimiAMENT. that as by onr own free will we nux into sin, 
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so by the' same Yoluntary exercise of our facul- 
ties we are able to repeut and reform, and raise 
ourselves to the highest degree of virtue and 
piety; that we are indeed assisted by that 
external grace of God which has taught us the 
truths of revelation, which opens to us our pro- 
spects, and enlightens our understanding, and 
animates our exertions after holmess ; that the 
internal or immediate operation of the Holy 
Spirit is not necessary either to awaken us to 
religious feeling, or to further us in our pro- 
gress towards holiness ; in short, that man, by 
the unassisted agency of his natural perfection, 
under the guidance of his own free will, is 
enabled to work out his own salvation.’ (Wad- 
dington’s History of the Church.) P^^us 
was condemned by Pope Innocent I. ; but his 
sentence was annulled by his successor Zosi- 
mus- The African bishops protested in the 
council of Carthage, a.d. 418, and appealed to 
the emperor, who issued a rescript deciding on 
the abstruse question of theology. ‘ Thelb 
can he no doubt,’ says Dean Milman, ‘that 
the law was obtained by the influence of the 
African bishops with the emperor or his 
ministers ; there is great likelihood, by the 
personal authority of Augustine with the Count 
Valerius. This appeal to the civil magistrate 
is but another instance that the ecclesiastical 
power has no scruple in employing in its own 
favour those arms of which it deprecates the 
use, the employment of which it treats as impious 
usurpation when put forth against it. By this 
law it became a crime against the state, to be 
visited with civil penalties , to assert that 
Adam was born liable to death. The danger- 
ous horesiarchs were condemned by name, and 
without hearing or trial, to banishment from 
Home.’ Yielding submission to this resermt, 
Zosimns anathematised the doctrine of Pe- 
lagius in a circular letter addressed to all 
the bishops of Christendom. Eighteen bishops 
alone, of those who took this letter into con- 
sideration, refused to condemn their fellow- 
Ohristians unheard, and appealed to a general 
council. Amongst tliese the most eminent was 
Julianus, bishop of Eclana, in Campania, 
the founder of what has been termed Semi- 
Pelagianisni, The opinions of Julianus were 
adopted by the monk Cassianus, who settled at 
Marseilles, and was followed by Vineentius, 
and Faustus bishop of Riez, 

Of Pelagius, Dean Milman says, that he 
‘ came too early for any calm consideration of 
his doctrines, or any attempt to reconcile the 
difficulties which he suggested, with the sacred j 
writings. In his age the religions sentiment i 
was at its height, and to the reli^oua send- ! 
ment that system was true which brought the 
soul most strongly and immediately under 
divine agenqjr. To substitute a law for that 
direct ^en<y, to inte:^se in any way between 
the Spimt of God and the spirit of man, was 
impiety, blasphemy, a degradation of God and 
of His sole sovereignty. This sentiment was 
at its height in "Western Christendom. In no 
part had it grown to a passion so overwhelm- 
Von. IT. 849 
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ing as in Africa ; in no African mind to such 
absorbing euer^ as in that of A-^stine/ 
{History of Latin Christianity, hook ii. chu ii.) 

Felagrosaurus (Gr. ‘iriha.yos, the sea, and 
aaSipos, a lizard). A genus of large extinct 
amphiccelian crocodile, the remains of which 
characterise the upper Jurassic formations. 

^ Pelargonlc j9LCid. A liquid found in the 
oil of Pelargonium roseum. In combination 
with oxide of ethyl it is frequently used as 
the flavouring agent of whisky. 

Pelargouittm (Gr. -ir€Xapy6s, a storJc). A 
very extensive genus of plants, called StorPs 
MU, occurring chiefly in South Africa, and 
belonging to the order GeraniacecB. They 
form, in fact, the Geraniums of our green- 
houses and summer flower gardens, though the 
true Geraniums are somewhat different. Few 
of our garden flowers are more popular than 
these, which now appear in at least four prin- 
cipal subdivisions, known as Show Pelargo- 
niums, in which the two upper petals are 
usually clouded or veined, and dissimilar from 
the three lower ones ; Fancy Pelargoniums, 
a smaller growing race, chiefly with lighter- 
coloured flowers ; French Pelargoniums, in which 
appear brighter tints of colour, often shaded ; 
and Scarlet Pelargoniums, as they are called, 
hut which vary with colours of almost every 
shade, the flowers of which are nearly whole 
coloured, and the stems and leaves more 
succulent. The latter, in their various sub- 
divisions, are much used for decorating sum- 
mer flower gardens or parterres. 

Pole’s Hair. A capillary form of Obsidian, 
from Hawaii. {Descriptive Catalogue of the 
Mock Bpccimms in the Museum of Practical 
Geology, 3rd edition.) 

Peleoanidee (Gr. TreXeK&v). The name of 
a family of swimming birds, of which the pelican 
{PeJeoanus) is the type. 

Peleus. [Paris; Thbtis.] 

Pelican. [PBLi!!CA 2 ai>.a;.j 

Pellcanite. A variety qf CimoKte resulting 
from the decomposition of the felspar in the 
granite of Kiew in Russia. 

Pellom (Gr. TreAicfs, livid). A smoke-blue 
variety of lohte from Bodenmais in Bavaria. 

Pellagra (Lat. pellis, the skin). A disease 
of the skin somewhat resembling elephantiaMs, 
and occasionally producing great constitutional 
derangement. It is endemic in certain dis- 
tricts of Italy, especially in the IVCilanese. 

Pellicle (Lat. pellicula, dim. of pellis). A 
thin membrane. In Chemistry, the term is 
applied to the film of salt or other substances 
which forms upon the surface of solutions 
during evaporation, 

Pellitory (Span, pelitare). The common 
name for one of our wild ;^lants, Paridaria 
officinalis, also known as Pellitory of the ‘Wall. 

Pellitory of Spain. The root of the 
Anaoyolm Pyreihrum. It has a pungent flavour, 
and when chewed promotes the flow of saliva, 
and is often useful in toothache. 

Pells* Cleric of tbe. An officer of the 
Exchequer whose duty it was to make entries 
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on pjj.re'hinent rolls i^pdles). The office was 
abolished in 1834. 

Pelokonite (Gr. ire\Js, ash-colmred^ and 
k6vis, •powdm''). A variety of Ciipreotis Man- 
ganese, found, associated mth ChrysocoUa, in 
Chili. 

Pelops. [TAi;rTAL'us.] 

Pelorla (Gr. nr^Atap, a momt&r). A term 
applied to those flo-wers vhich change from 
their nsual normal irregular form, to one 
which is abnormal in developement as regards 
the particular family to which they belong. In- 
stances occur in the Snapdragon and the Toad- 
flax, which being normally irregular, sport to a 
regular form. The erect-flowered Gloxinias 
of modern times, which have changed from the 
typical deflexed-flowered Gr, sjpedosa, are like- 
wise instances of Peloria. 

Peloaiue (Gr. nre\6s, duahy). A bitter ex- 
tractive matter obtained from the root of the 
Pamra hrava, Cmam^ehs pareira. 

Pelottes de xrelge. The French name 
for the Gueldres Pose, or Snowball-tree, 
sterile-flowered variety of Vibvamum opidm, 
in which the white flowers are collected into 
large round clusters like snowballs. 

Pelta (Lat. a skidd). In Botany, a teim 
used in describing lichens to denote a flat 
shield without any elevated rim, as in the 
genus Tdiidea. 

Peltasta (Gr. veArourr^s). light-armed 
infantry were so named among the Greeks, 
from carrying the or target. 

Peltate (Lat. peltatus, from pelta, a shield). 
In Botany, a leaf or any other organ which is 
flasd to the stalk by the centre or by some 
;^n.t distinctly within, the margin, as in the 
Troymolvm. 

Peltopliorum (Gr. neAro^Spos, shield-bear- 
ing). The name of a genus of Csesalpineous 
JUguminom which yields Brazilletto wood. 
Tms, which is an orange-coloured dye wood 
imported from Jamaica and San Domingo, is 
provided by a tree now caBed Peltophorzem 
lAnmei, but formerly Ctssaljpinia brasilimsis. 
Prom 200 to 400 tons of this wood are annually 
imported, 

^ Peltry (Lat. pellis, a shin). The name 
given to the skins of different kinds of wild 
animals found in high northern latitudes, 
particularly in America*; such as the heaver, 
sable, wolf, bear, &c. ‘When the skins of 
such animals have received no preparation, 
they are termed peltry ; but when the inner 
side has been tanned by an aluminous process, 
they are denominated 

Pelvis (Lat.). The inferior part of the 
abdomen, the bony drcumference of which is 
formed by the two ossa innominata, each com- 
posed of an ilimi, an ischiuTfit and ^uUs^ the 
saorum^ and the os cocoygis. It contains the 
rectum, the^ urinary bladder, and internal 
Qrgans of generation. 

j Pemmioan. A kind of potted meat used 
by Captain Parry in his polar expedition. It is 
prbpajred by drying thin slices of the lean cxf 
meat ovar wood fires, then pounding it, and, 
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lastly, mixing it with about an equal weigh! of 
its own fat. 

PempHigus (Gr. a •gfostide). A 

‘ever attended by almond-shaped vesicular 
eruptions. 

Peneeaceae (Pensea, one of the genera). 
A small natural order of Monochlamydeous 
plants, referred by Lindley to the Khamnal 
alliance. They are shrubs found at the Cape 
of Good Hope, and^ are chiefly remarkable 
for their apetalous 'flowers, their four-celled 
ovary, and their minute or rudimentary 
cotyl^ons. The gum-resin called Sarcocol is 
said to be produced by some of the plants 
of this order, especially by one called Pencea 
saroocolla, now sometimes separated under 
the latter name ; but this statement requires 
confirmation. 

Penal Servitude. In the Law of England, 
a species of punishment of which tho legal 
existence dates from 1868, when, by the Act 
il! & 17 Viet. c. 99, it was substituted in 
vanous cases for transportation. Penal servi- 
tude for four years was reckoned equivalent to 
transportation for seven; and so on in similar 
proportion. The punishment was defined as 
consisting of imprisonment with hard labour 
either in the United Kingdom or in any part 
of the dominions beyond seas (practically, that 
is, the public works at Bermuda and Gibraltar). 
In 1867, by the Act 20 and 21 Viet. c. 3, 
the sentence of transportation was abolished : 
terms of penal servitude of the same length 
being substituted for terms of transportation 
in the eases to which the latter was still appli- 
cable. But it was provided that the sentence 
of penal servitude may be earned into effect 
(in these cases) out of the king^ftm, 

Penalty (Lat. poena, fmmhmmf). Penal- 
ties are of three kinds, says I^ord Coke ; jpesna 
^Guniaria, %><ma corporatiSf and pcena exiln. 
Where anything is prohibited by statute under 
a pecuniary penalty, if the penalty, or part 
of it, be not appointed by the statute to the 
informer, it goes to the crown. Penal statutes 
are to be construed strictly. [Statute.] 

Penance. [Pbkitekcb.] 

Penang; Xiawyers. The name under which 
are imported the stems of iMuoda ac/aUfida^ a 
kind of palm found in the island of Pulo 
Penang. They are converted into walking- 
sticks. ” 

Penates (Lat.). The household gods of the 
ancient Italians, who presided over families, 
and were worshipped in the interior of each 
dwelling. The term is connected with jpcwws, 
a store of food; they were worshipped in 
the penetralia. Penates is, in fact, a generic 
term, including the Lares, with whom they 
are continually mentioned in conjunction. As 
there were puhHc as well as domestic Iisres, 
so there were public Penates, who exerdsed a 
general influence over the destinies of the 
whole Roman people. Thus Tacitus relates, 
that the shrine of Vesta with the Penates 
of the Roman people was consumed, along 
with other temples, in the great fire during 
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reign of Nero. (MMer, EtruseanSf toI. ii. 
p. 90, &G. ; Hartimg, Itdigion der JRomer, &e.) 

]Pencatite. A Turiety of Predazzite or 
Hydrodolomite, found on Vesu'viun, and at Pre- 
d^o in the Southern Tyrol. 

Pencil (Lat. peniculus, penioillns). In 
Geometry, a term of modem origin, applied i 
in the first instance to a system of i^ht lines 
(rays) dxa'wn through the same point. When 
all the lines are in the same plane, the system 
is called a plane pmiM of raye^ and the point 
its centre, A series of pl^es through the same 
line is in a similar manner termed a pencil of 
planes having that line for aseie. Again, in 
spherical geometry, a series of great ciedes 
through the same point is called a pencil. The 
term is also applied to any system of curves 
of the order which intersect in the same 
points; the latter are called fmdor 
mmted and constitute the hose of the 

penenl cf curves of the order. These funda- 
mental points cannot) of course, all he chosen 

arbitrarily; in fact, 1 sufiBce, in 

general, to determine the remainder, since all 
curves passing through these points inter- 
sect in 

n (»~8) , _ («-!) (n~2) 

2 2 

other fixed points, which together with the 
chosen ones r^e up the total number n* of in- 
tersectiktns of two carves of the n^ order. If 
UssO and Ys*0 represwtthe eq[uations of any 
two curves of the n^ order, then IT + A. V«0, 
where X is a variable parameter, will represent 
the pencil whose base consists of the inter- 
sections of IT and Y. Each curve of the pencil 
is determined by means of a single point in the 
plane through which it is required to pass. 
If a, c . . . denote the points forming the base 
of the pencil, and 1, 2, 3, &c.. .. points in the 
plane -rach serve to individualise the several 
curves, then the pencil may be represented by 
the symbol {abc [1,2,8, Thus 

(a5 c d) [1, 2, 3, 4,] represents a pencil of four 
eonics which intersect each other in the points 
a,5,c,d, and pass respectively through the 
points 1, 2, 3, 4. This notation was pro- 
posed by De Jbnqui&ires, in his Essai sur la 
QhUraMon des Oourbes Giomifrig^, Paris 
1858-— a work well worthy of pemsal. The 
tangents to the several curves of the pencil at 
any one of the fundamental points constitute a 
pencil of rays to which, according to the gene- 
ral definition, the pen(^ of carves is said to be 
homographic. By anhamumie ratio of four 

curves of the pencil is meant the anhaxmonic 
ratio of such a pendl of four tangents. Two 
pencils of corvee^ theorefoie, of the orders m and 
» respectively, wiU he homographic when the 
coxienpotiduig pencQs of tangents ate so. It 
can ioriher be easily shown that two such 
homographie pencils w carves generate, by the 
intersection of their correiroon&ig dements, a 
curve of the order pasang through 

the »*+«* f^damental pointa And con- 
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versely, any curve whatever may be generated 
by means of two pencils of curves of lower 
orders. A conic^ for instance, is generated 
by the intersection of corresponding rays of 
two homographic pencils of rays. For further 
details on this interesting and important sub- 
ject, the reader may consult the memoirs of 
Chasles, Steiner, De Jonquils, Oremona and 
others in the more recent continental and 
English journals. We add here only, that the 
system of surfaces passing through the same 
ftmdamental (non-plane) oterve is also called a 
peneU of surfaces, and that the homo^phy of 
two or more such pencils is susceptible of a 
definition similar to the one above given. 

Pencil, Barmonlci [HAUMorriG Pbnghi 
OF Eaxs.] 

I Pencil of XlglKt. In Optics, a bundle of 
rays or streams of light, which may be either 
convergent, divergent, or parallel. 

Pendant (Lat. pendeo, I hang). In Gothic 
Architecture, an ornamented poly^nal piece of 
stone or timber han^g down from the vault 
or roof of a building. Of stone pendants some 
fine examples may be seen in the chapd of 
Henry YTl. at Westminster. In ancient writers 
the springers of arches, whidi rest on shafts or 
corbds, are called pendanU. Two companion 
pictures also are cnUloSi pendants, 

Bmnusrc, Along narrow fiag borne at the 
mainmast-head of a ship of war to denote that 
she is commissioned. Among signals, the pen- 
dant is a triangular fls^ of greater length than 
width. 

Pendentlwe. In Architecture, the portion 
of a vault between the arches of a dome, lettered 

a in the diagram, by which 

it win be seen that it falls 

at its superior part into 

a circle, inscribed in the 

^uare formed on the plan of the four arches. 

Hence it is obvious that a dome may be formed 

by means of pendentives over any Fegu^ 

polyspon. The pendentives of the Moorish 

arumectore of the Alhambra are cited as 

models of the employment of this kind of 

decoration. 

PaBdnlum (Lat pendulus, hanging). Any 
body vibrating, tinder the action of gravity, 
around one of its points (the point of suspension) 
which xemams fixed. Earti particle of such 
a body obviously remains on the surface of a 
sphere whose centre is the point of suspen- 
sion, and the line joixiing the point to the 
centre of sn^ension describes a cone. On 
this account such a pendulum is sometimes 
called a spheric(d or conical pendukm, to 
distingoish it feom the ordinary one which 
vibrates around a fixed horizontal aseis of 
steepension, and. -where each particle describes 
a cixcle whose plane is perpendicular to that 
axis. The theo :7 of the spherical pendulum 
is far less simple than that of the ordinary 
one, to whidh the following remarks will be 
restricted. The reader will find the theory 
developed in the works of Laplace, Lagrange, 
Poisson, and many other wnters. The passage . 

3 t 2 
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of a pendulum from its greatest elmgation on j 
one side of th.e yertical plane througn the axis 
of suspension to its greatest elongation on the ' 
other side is called an oacillation the angle 
subtended at the centre of the circular arc 
described by each particle during an oscillation 
is termed the amplitude ; the time required to 
perform an oscillation is the principal element 
to be ascertained. 

l^\esim;ple^mdulu>mf with -whose oscillations 
those of every other are compared, is purely 
ideal, and is conceived to consist of a gravitat- 
ing point, attached by a rigid but weightless 
rod to the fixed point of suspension. When 
the amplitude of osdllation is small, the oscil- 
lations are, approximately, isochronous, and 
the time t of oscillation (in seconds) is given 
by the simple formula ; 




where ir=s: 3*14129. 


I is the length of the pendulum (in feet), and g 
the accelerating force of attraction, i.e, the 
velocity (in feet) acquired eveiy second hy a 
freely falling body. From this formula we 
deduce the folio-wing laws: 1. At the same 
distance from the earth’s centre, the times of 
oscillation of two pend^^lums are directly pro- 
portional to the square roots of their lengths ; 
in other words, the number of oscillations 
made hy a pendnlnm in a given time varies 
inversely as the square root of its length. 

2. At different distances from the earth’s 
centre the times of oscillation, of one and the 
same pendulum, areinversel^proportional to the 
square root of the accelerating forces ; in other 
words, the force of gravitation varies directly as 
the square of the number of oscillations per 
second. 

3. The length of the seconds-pendtdum, i.e, 
of the pendulum whose time of oscillation is 
one second, is directly proportional to the 
force of gravitation at the place where it 
oscillates. 

Putting = 1 , the above formula gives g — v% 
whence, from the length of the seconds -pendu- 
lum, we can at once calculate the space ^g 
described, in one second, by a body falling 
freely from a state of rest. Thus, the length of 
the seconds-pendnlum at London being 3*2616 
feet, according to Captain Eater’s experiments, 
we have 

^ 5 '= 1(3*3141 6)® X 3*2616 = 16*1 feet nearly. 

In every compound ‘pmdulim, or heavy body 
oscillating around a fixed horizontal axis of 
sus^pension, there is necessarily a certain point 
at which if all the matter of the pendulum were 
collected the oscillations would be performed 
in exactly the same time. This point is the 
centre of oscillation. It is situated in the 
vertical plane passing through the centre of 
gravity of the pendulum, and at a distance from 
the axis of suspension, which is determined by 
1haf®llowing formula: Let dm he the element 
of the mass of the compound pendulum, r its 
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distance from the axis of rotation, and a tho 
distance of the centre of oscillation from tho 
same axis ; then 

i.e. the distance of the centre of oscillation 
from the axis of suspension is equal to tho 
moment of inertia of the oscillating body 
di-nded by its moment of rotation. This value 
of X is the len^h of the isochronous simple 
pendulum, and is always to be understood by 
he term length of a compound penduhm. 

The centre of oscillation possesses the fol- 
lowing very xemarkablo property, discovered 
by Huygens. The time of oscillation is un- 
altered when the centre of oscillation is made 
the centre of suspension. This property fur- 
nishes an easy practical method of determining 
the centre of oscillation, and thence the length 
of a compound pendulum. [OsciLUiLTroN.] 

The measurement of time by means of the 
pendulum is said to have first suggested 
itself to G-alileo, on observing the isochron- 
ism of the oscillations of a lamp suspended 
from the roof of the cathedral at Pisa. 
Huygens, however, was the first to devise 
mechanism whereby the small isochronous 
oscillations of a body could be sustained 
and registered. This invention — the most 
important that ever was made in reference 
to practical astronomy — dates from the year 
1656. 

Huygens’ researches on the subject of the 
oscillations of the pendulum are contained in 
his admirable work entitled Horologium 
UtoHum. He soon foimd that the oscillations 
in circular arcs of different amplitudes are not 
equal, the -wider requiring rather a longer time 
than the narrower ; and, -with a view to remedy 
this defect, he undertook to investigate the 
nature of the curve in which the osculations 
would he performed in equal times, whatever 
might be the extent of the arc described. The 
curve possessing this remarkable property was 
found to be the cycloid. [Cycloid.] The next 
olgect was to de-rise a means of causing a 
pendulum to vibrate in such a manner that its 
centre of oscillation shall describe the arc of a 
(grdoid. This was also effected by Huygens by 
the following construction, which depends on 
another property of the cycloid, namely, that 
its evolnte is a similar curve : If A C and B 0 
be two semricycloids, or semi- 
cycloidal checks, each equal to 
the half of A Y B, touching 
A B in A and B, and meeting “ 
one another in C ; and if there 
be fixed at C a pendulum P, hanging by a 
thread P 0, ^nal iia length to the* semicycloid ; 
then P, in its oscillations, -will describe the 
cycloidal arc A Y B. NotMug more simple or 
heautififi in point of theory could be conceived 
than this construction ; hut, on attempting to 
reduce it to practice, it was soon found to 
possess no advantage, in consequence of the 
mechanied difficulty of making tbe (grdoidal 
cheeks with the requisite accuiucy, and the 
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impossibility of obtaining a flexible string of 
invariable length. Hnygens himself showed 
that the error of a hundredth of an inch in the 
form of the curve would cause a greater irregu 
larity than a circular vibration of ten or twelve 
degrees. Accordingly, the use of cycloidal 
cheeks was abandoned, and the attention of 
artists directed to the means whereby the os- 
cillations might be confined wthiii very small 
circular arcs', in wdneh case any inequality in 
the lengths of the arcs becomes insensible, j 
In clocks of the best construction the are of 
vibration is very small; and the pendulum is 
jnade very heavy, in order that, by possessing ' 
a great momentum, it may bo less ajSbeted by 
the imperfections of the machinery. 

The oscillations of a pendulum 'depend upon 
its bmgth, and the latter, of course, is affected ■ 
by the temperature of the vibrating body. To 
counteract the effects of variations in tempera- 
ture, cmnjyenmtionj^t «dfj</?«» 2 shavebeen devised; j 
of these the mercurial and gridiron pendulums ’ 
are best known. The principle in all such 
contrivances is the same; it consists in com- 
hining two sxibstanees, whose rates of expansion 
are nnet'inal, in such a manner that the expan- 
sion of the one counteracts that of the other, 
and keeps the centre of oscillation of the com- 
pound body always at the same distance from 
the axis ot^ suspension. In the volume of the 
Oalibict Cifi'hqmUa devoted to the subject of 
meehunies', Captain Katcr has given an excel- 
lent chapter on compensation pendtilums. 

The determination of the earth’s figure and 
of tin* force of gravity, as modified by rotation, 
at its several points, constitutes one of the most 
t'laboratc scientiHeapplieations of the pendulum. 
Oil this subject, houever, wo must content ouiy 
selves with referring the. reader to Airy’s 
‘ Treatise on the Figure of the Earth’ {Enei/. 
Metro.). We must notice, too, with equal 
brevity the ingenious experiment made by 
b^oucault before the Academy of Paris on 
E'chrmry 3, 1851, 1^ which the diurnal rotation 
of the earth was, as it were, rendered visible 
by the rotation of the plane of oscillation of a 
ptuidulum suspended in a peculiar manner from 
a hartl point. The tendency of this plane of 
loscillation is to remain fixed, so that if the 
experiment were made at the north pole of the 
earth, the plane in question would appear to 
rotate with the sun from east to west, and with 
the same angular velocity. If the experiment 
were made at the equator there would be no 
apparent rotation, the pendulum and its plane 
of rotiition being carried bodily with the earth. 
In other latitudes the apparent rotation would 
be of the same character as at the poles, but 
less in velocity. In this case Pomsot has 
shown very clearly, by his theory of the 
composition and resolution of rotations, that 
the apparent velocity of rotation would be 
of the earth multiplied by the 
sine olf the latitude. {Cemptes-Emdus^ vols. 
xxxii. and li.) Upon tria’, the experiment 
is liable to failure from various causes, but 
principtdly from the great difficulty of adjust- 
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ing the suspension so accurately that the vi- 
' brations shall continue to be made in a plane ; 

> for if the pendulum acquires an elliptic mo- 
|tion, however slight, the greater axis of the 
; ellipse, or line of apsides, immediately begins 
to revolve from a cause entirely independent 
, of the rotation of the earth, and the two mo- 
I tions cannot easily be distinguished. {Notias 
of tJic Boyal Astronomical Bociety^^oL xi. p. 199 ; 
Menunrs of Boyal Astronomical Moiety, vol. xx.) 

PenelopS (Gr.). In the Homeric Mytho- 
logy, the wife of Odysseus and the mother 
of Telemachus. [Phaethon.] Parted from 
Odysseus, who accompanies Agamemnon to 
the ^^ojan war [Pahis], she determines to 
remain true to her husband, and repels the 
importunities of a host of suitors by saying 
that she will make her choice as soon as* she 
has finished a robe which she is weaving. 
But the magic web is never ended. During 
the night Penelop^ miweaves aU the work 
of the previous day. Meanwhile Odysseus, 
after the fall of Ilion, is on his way home; 
and although on his retiu*n to Ithaca he finds 
her as lovely and as pure as ever, he is bidden, 
when he seeks an interview with Penelop6, to 
wait until the evening. Further, he is put to a 
test. Penelop^ waits to see whether he will 
know his bridal chamber and the beautiful 
robo.s which his own hands had wrought. 
Then from her hands he receives the how 
which, like the spear of Achilletis, no hands 
but his own can wield, and with it he smites 
the suitors who for twenty years had vainly 
importuned the pure PenelopL 

The web of PenelopS [Hteeubokbajts] re- 
appears in the legend of Iol5, for whom 
Heracles, like Odysseus, weaves a delicate 
web in the bright spring-time of life. It is 
the web of morning clouds which the Dawn 
spreads in the sky for Indra, undone as he 
leaves her for the garish regions of the midday 
sky, but reappearing when his course draws to 
a close-— in other words, when the hour is come 
that Iol5, and Briseis, and <En6n5 shall be 
restored each to the one who has always had 
her love. 

Penestae (Gr, irfyiareti). A name (eon* 
nected with v4yTSf poor) by which were known 
the Thessalian serfs, who answered to the 
Spartan Helots. (Grote’s History of Greece^ 
voL ii. p. 374:.) 

Penetration of Projectiles, [GuNsrEur ; 
Peojectiee.] 

Pengrbawar njambl. The Malay name 
of the down or soft hair-like scales of a species 
of Cibotium, which is collected in the islands of 
the Eastern Archipelago, and used as a styptic. 
Its action seems to be medianieal. 

Penguin. [Afttotodvtes.I 

PenloUlate (Lab. penicillum, a pencil). 
In Zoology, when a part supports one or more 
small bundles of diverging hairs. 

Peniellliwm (Lah penicillum). A genus 
of moulds, chiefly remarkable on account of 
one of its species, P. gtaucum, which is one 
of the coinmonest of moulds, assuming a variety 
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jof foms from its growing on all kinds of sub- 1 
fitauees. It enters largely into the composition I 
both of yeast and of the Vinegar Plant. 

Peninaula (Lat. paeninsula, almost an is- 
land), A portion of land nearly surrounded by 
water ; as Africa, the Morea, California. Such 
land was called by the Greeks a Chersonesus 
{K€p<r6vr}tros) ; thus the long strip of Thrace that 
runs along the Hellespont was termed the Thra- 
cian Chersonesus, the Crimea being known as 
the Tauric Chersonese. The term Peninsula 
is also applied to Spain and Portugal taken 
together ; and the struggle so long maintained 
between these countries, aided by the British, 
and the Prench, at the commencement of the 
present century, is caU.^ the Peninsular War. 

Penlnvariant. [SEMiNVABtAtnj.] 

Penitence or Penance. In the Boman 
Catholic Church, one of the seven sacraments. 
Priestly orders give the power to confer this 
sacrament ; but, as a matter of discipline, this 
power is not exercised 'Srithout authority from 
the ordinary, either general or special, except 
in cases oi necessity. The terms penitence 
and penance are likewise used for the ^ood 
works commanded hy a priest to a penitent 
to he performed in satisfaction for the sins of 
which he absolves him. Puhhc penance, in 
the earlier times of the church, was imposed 
for great offences committed after baptism. 
It consisted in exclusion from the church, soli- 
tude, prayer, and fasting, and the readmission 
was only gradual; the penitent being first al- 
lowed to approach the doors of the church ; then 
to attend at sermons and readings, hut not at 
prayers ; then to pray, kneeling, &e. The time 
of penance varied according to different usages ; 
St. Basil mentions two years for theft, seven 
for sensuality, fifteen for adultery, twenty 
for homicide, and the whole life for apostasy. 
Public penance for secret sins was generally 
remitted about the seventh century; and its 
commutation for the repetition of prayers and 
bestowing of alms began in the next. These 
alms were frequently applied by the penitent to 
the purchase of masses for himself or others. 
Afterwards the usage of pilgrimage as a mode 
of penance became general ; and, finally, induil- 
genees began to be sold in the twelfth century. 

Penltentials. In Ecclesiastical History, 
collections of canons, regulating the penances 
to be imposed for sins, and the method of 
receiving and restoring penitents, Bean 
^li]iQ2Xi(Laiin Christianity, book iii, ch, v.) re- 
gards the ^enitentials as a check on sacerdotal 
power, which, would otherwise have become as 
irresponsible as it was despotic. 

Penitentiary. A prison in which con- 
victed offenders are placed and subjected to 

course of instruction and discipline, with a 
view to their reformation. [Pjbisons.] 

Penitentiary, Orand. An officer of the 
Boman Catholic church, usually a n a i«di -nR l , 
appointed hy the pope to grant absolution in 
casss reserved for the papal authorily, ffispen- 
for marriage, <&:c. In like manner, 
bi^^ appoint penitentiaries to perform the 
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like office in such cases as are reserved fop 
episcopal absolution. Briefs granted hy the 
grand penitentiary are at the present time 
entirely gratuitous, and headed with the words 
JVo JDeo, 

Penitents. A name given in Boman 
Catholic countries to certain religious frater- 
nities, distin^ished by their parti-coloured 
garments. Of these there were a great variety 
in Prance, Spain, Portugal, &c. ; hut the most 
extraordinary were the White Penitents,' a 
body of fanatics who appeared in the north of 
Italy in 1399, clothed in white, and bearing 
crucifixes, xmder the guidance of a priest, con- 
cerning whom many strange stories were told ; 
among others, that he professed to be the 
prophet Elias, and that his mission was to 
announce the immediate destruction of the 
world. The contagion of this outburst of 
religious feeling extended to Tuscany, and 
thence over the whole of Italy ; but it lasted 
ouly a few months. 

^ennatnlarifie (Lat. penna, a fmtTier), 
The name of a family of Polypes, of which the 
sea-pen (J^ewnoMa) is the type. 

Pemiliie. A variety of Chlorite found in 
the Pennine Alps. 

Peunite. A variety of Hydrodolomite or 
carbonate of lime and magnesia, containing 
a small percentage of oxide of nickel. It 
is found in the Shetlands at Haroldswick 
in Unst, and in Swinaness; also at Texas in 
Pennsylvania. 

Pennon (Pr. from Lat. penna, a feather). 
The flag of a knight, in the middle ages, who 
had not attained the dignity of banneret. It 
differed from the banner by being pointed at 
the end. 

Penny (Dutch penninck, Ger. pfennig). 
The twelfth part of a shilling. The penny was 
at first a silver coin. It contained the 240th 
part of the pound, and its weight was about 
twenty-two and a half grains. Till the time 
of Edward I, the English penny was struck 
with a cross so deeply sunk in it that it might, 
on occasion, he easily broken and parted into 
halves, thence called halfpenny; or in four 
parts, thence called fourtkmgs or farthings, 
Edward 1. also reduced the weight of the 
penny to a standard ; ordering that it should 
weigh the twentieth part of an ounce. It after- 
wards suffered successive diminutions, till, in 
the reign of Elizabeth, its value was reduced 
to the sixty-second part of an ounce of silver. 
This proportion is still observed. 

Pennyroyal. One of the species of Iffint, 
called Mentha which has properties 

resembling the other Mints. It has long been 
valued by country people as a domestic remedy 
m certain female complaints. 

Pennyweight. A weight equal to twenty- 
four grains, or the twentieth part of an ounce 
troy. This was the weight of the silver penny 
in the time of Edward I. (PiaanifT.] 

Pens (Lat. penna, SufeaMer), Instruments 
for writing, usually formed of the quills of the 
goose, swan,^ or some other bird. Hotallio 
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pens have long been occasionally employed j 
but it is only of late years that they have 
been extensively iutrodncod. They first began 
to be largely mannfactuxed by Mr- John 
Perry, of London, who succeeded in giving to 
his pens a greater degree of softness and 
elasticity than was possessed by any metallic 
pens previously in use. They speedily obtained 
a very extensive sale, and this success brought 
crowds of rivals into the field ; so that metallic 
pens are now manufactured in vast quantities, 
and of many forms. In the manufacture of 
steel pens the best metal, made from Danne- 
mora or hoop (l) iron, is employed. It is 
laminated into slips about three feet long 
and four inches broad, of a thickness corre- 
sponding to the desired stiffness and flexibility 
of the pens. These slips are subjected to the 
action of a stamping press, somewhat similar to 
that for making buttons. The point destined 
for the nib is next introduced into an appropri- 
ate gauged hole of a little machine, and pressed 
into the semi-cylindrical shape ; where it is also 
pierced with the middle slit, and the lateral 
ones, provided the latter are to be given. The 
pens are now cleaned, by being tossed about 
among each other, in a tin cylinder (about three 
feet long and nine indies in diameter), which 
is suspended at each end upon joints to two 
crunks, formed one on each of two shafts. 
The cylinder, by the rotation of a fly-wheel 
acting upon the crank-shafts, is made to de- 
scribe such revolutions as agitate the pens in 
all directions, and polish them by mutual 
attrition. In the course of four hours several 
thousand pens may be finished upon this 
machine. {^Commercial JCictionaryi lire’s 
Dictionary of Arts, &c.) 

Pension (Lat. pensio, a weighing, hence a 
g}aymcn£). In the Army, an annual reward for 
past service, granted to soldiers after doing 
duty for twenty-one years in the infantry, 
artillery, or engineers, or twenty-four years in 
the cavalry. It may, however, be earned by 
shorter service, if from iH-health, wounds, or 
reduction of force, a soldier be compelled to 
quit the service The amount of pension is 
fixed, according to individual merits, by the 
commissioners for Chelsea Hospital, and varies 
from 3a. 6^. to a day, the lowest rates 
being tjonfined to negroes discharged from 
native regiments serving in the tropics, in- 
f^ensioners are old soldiers to whom homes are 
granted in Chelsea and Kihnamham Hospi- 
tals : they forfeit their ordinary pensions, are fed 
and clothed by government, and have a small 
allowance as pocket money. ^ The out-fensioners 
draw their pensions, and, living where they will, 
enjoy their friends* society and devote their 
time to civil occupations. Many of these men 
acquire fair incomes ; and few are in want of 
empk^yment, as the habits of order and punc- 
tatetMijy «cquired in the army qualify them well 
for situations of trust, as timekeepers, railway 
guards, instructors of volunteers, &c., wlule 
work is provided for a large number by a 
charitable society formed for the purpose of 
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finding employment for them, and by the 
Corps of Commissionnaires. The TTnited King- 
dom is divided into a large number of districts, 
each under a staif officer of pensioners, who 
pays the men within his district, organises 
them’ as a veteran company of enrolled pen- 
sioners, and would command them if they were 
called out for garrison duty. These enroUed 
pensioners are trained for eight days annually, 
receiving good pay. They number about 12,000 
men, and would be a valuable addition to the 
defensive power of the eountiy in time of 
emergency. 

Pensions for wounds are limited to officers, 
and are granted as compensation for injuries 
which, having been sustained in battle, amount 
to, or equal, the loss of a limb or eye. 

Pension to a toidow is a posthumous tribute 
to the worth of a departed officer. The amount 
varies according to the rank or relative rank of 
the officer deceased ; there being also three rates 
attached to each rank; first, for the case of an 
officer slain in battle ; second, for that of one 
dying from iUness contracted in the field; 
tboxd, for one dying under ordinary circum- 
stances. To be eligible for pension, the widow 
mnst have been married a year, her age must . 
not have been more than twenty-five years 
less than her husband’s, and the deceased 
officer must have served ten years on fuU pay. 
A widow is ^sqnaMed by wealthy circum- 
stances or by immoral character. Remarriage 
throws the pension into abeyance ; but it may be 
revived in subsequent widowhood The Secre- 
tary of State for War has power to inter- 
pret the pension warrant, and can dispense 
under special circumstances with any portion 
of the usual requirements. Analogous to the 
widow’s pensions are the compassionate allow- 
ances to children of deceased officers. These 
vary, as in the case of widows, with the 
rank and cause of death of their parent, and 
are tenable to the age of twenty-one, unless the 
orphan be provided for or married earlier. 

If an officer leave neither widow nor children, 
the pension may be granted to his mother or 
sister, if it can be proved that such relative was 
dependent on him. 

pEsrsioiT. In Law, this term has been defined 
a periodical allowance made to anyone without 
an equivalent. Pensions given as matters of* 
political favour only were among the commonest 
instruments of parliamentary government down 
to the latter part of the last century, but may 
be said to have disappeared from our usages. 
The only pensions of this class which are now 
^ven are those payable, under Acts of Parlia- 
ment, to certain ministers of state, &c. on 
retirement after a number of years’ service ; 
and those smaller annual payments, for dis- 
tinguished services, to literary persons and the, 
like, whirii are chargeable on the civil list. 

pensions to ordinary civil servants of the 
crown, which, until recently, were earned by a 
deduction from annual salary, are more com- 
monly styled sicjaerannuatiooi allowances, and 
governed by several Acts of Parliament, 
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4)f fotnis ffom its growing on all kinds of sub- like office in such cases as axo wservecl for 
‘Stances. It enters laagely into the composition episcopal absolution. Briefs granted by the 
both of yeast and of the Vinegar Plant. grand penitentiaiy are at the present time 

Pepijasula (Lat. pseninsnla, akrmt an is- entirely gratuitous, and headed with the words 
land), A portion of land nearly surrounded by Pro J)eo, 

water ; as Africa, the Morea, California. Such Penitents. A name given in Koman 
land was called by the Greeks a Chersonesus Catholic countries to certain religious frater- 
(Xeperrfj^cros); thus the long strip pf Thrace that nities, distinguished by their parti-coloured 
runs along the Hellespont was termed the Thxa- garments. Of these there were a great variety 
clan Chersonesus, the Crimea being known as in France, Spain, Portu^l, &c. j but the most 
the Taurie Chersonese. The term Peninsula mctxaordinary were the "Miite jpenitents,' a 
is also applied to Spain and Portugal taken body of fanatics who appeared in the north of 
together j and the str^gle so long maintained Italy in 1399, clothed in white, and bearing 
between these countries, aided* by the British, crucifixes, under the guidance of a priest, con- 
andthe French, at the commencement of the ceming whom many strange stories were told; 
present century, is called the Peninsular War. among others, that he professed to be the 
Penlnwfluriant. [Seminvabiaito.] prophet Elias, and that his mission was to 

Pendtence or Penance. In the Boman announce the immediate destruction of the 
Catholic Church, one of the seven sacramente, world. The contagion of this outburst of 
Pries% orders give the power to confer this religious feeling extended to Tuscany, and 
^:^ament; bu% ^8 a matter of discipline, this thence over the whole of Italy; but it last^ 
i| not exardsed without authority from only a few months, 
the opdmro either general or special, except Penaatnlarlee (Lat. penna, a f^herX, 
in cases of necessity. The terms ^penitmoe The name of a family of Pwypes, of whidh the 
and Rename are likewise used for the good sea-pen {Pmmtvla) is the type, 
works commanded by a priest to a penftent Pemdne. A variety of Chlorite found in 
to be performed in satisfaction for the sins of the Pennine Alps. 

which he absolves him. Public penance, in Pennite. A variety of Hydrodolomite or 
the earlier times of the church, was imposed carbonate of lime and magnesia, containing 
for great offences committed after baptism, a small percentage of oxide of nickel It 
It consisted in exclusion from the church, soli- is found in the Shetlands at Haroldswick 
tude, Player, and fasting, and the readmission in TJnst, and in Swinaness; also at Texas in 
was only gradual; the penitent being first al- Pennsylvania. 

lowed to approach the doors of the church; then Pennon (Fr. from Lat penna, a feather). 
to attend at sermons and readings, but not at The flag of a knight, in the middle ages, who 
prayers ; then to pray, Imeeling, &e. The time had not attained the dignity of banSret It 
OTpenaiicevari^accQiirdingto differentusages differed from the banner by beirg pmnted at 
^ m^iCus two years for theft, seven the end. 

fifteen for adultery, twenty Penny (Butch penninck, Ger. pfennig), 
for homicide, and the whole Bfe for apostasy. The twelfth part of a shilling. The peanyro 
Public penance for secret sins was generally at first a silver coin. It contained the SiOth 
remitted about the seventh century ; and its part of the pound, and its weight was about 
commutation for the repetition of prayers and twenty-two and a half grains. Till the time 
bestowing of alms began in the next. These of Edward I. the English penny was struck 
alms were frequently applied by the penitent to with a cross so deeply sunk in it that it might, 
purchase of masses for himself or others, on occasion, be easily broken and parted into 
Afterwards the usage of pilgrimage as a mode halves, thence called halfpenny; or in four 
of penance be^me general; and, finally, indul- parts, thence called /o«r<Amos or farthinae. 
genees began to be sold in the twelfth century. Edward I. also reduced the weight of 4e 
Penltentlals. In Ecdesiastical History, penny to a standard ; ordering th5 it should 
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power, wtoch wo^d otherwise have become as Pennyroyal. One of the species of Mint 
irresponsible as it was despotia ^ called Mentha Pule^um, which teis properties 
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|yed for the wal authority, dispen- Pens (Lat penna, a/sai^), iWamr 
&C, In like manner, for writing, usuaUy formed <ff the quilk « 

perform the goose, swan^ swe other bilC ^ 



PENSION 


peiis have long been occasionally employed; 
but it is only of late years that they have 
been extensively introduced. They first began 
to be largely manufactured by Mr. John 
Perry, of London, ■who succeeded in giving to 
his pens a greater degree of softness and 
elasticity than -was possessed by any metallic 
pens previously in use. They speedily obtained 
a very extensive sale, and this success brought 
crowds of rivals into the field ; so that metaUie 
pens are now manufactured in vast qnantities, 
and of many forms. In the manufacture of 
steel pens the best metal, made from Panne- 
mora or hoop (x.) iron, is employed. It is 
laminated into slips about three feet long 
and four inches broad, of a thickness corre- 
sponding to the desired stiffness and flexibility 
of the pens. These slips are subjected to the 
acticm of a stamping press, somewhat similar to 
that for making buttons. The point destined 
for the nib is next introdnced into an appropri- 
ate gauged hole of a little machine, and pressed 
into t£ie semi-cylindrical shape; where it is also 
pierced with the middle slit, and the lateral 
ones, provided the latter arc to be given. The 
pens are now cleaned, by being tossed about 
among each other, in a tin cylinder (about three 
feet long and nine inches in diameter), which 
is suspended at each end upon joints to two 
cranks, formed one on each of two shafts. 
The cylinder, hy the rotation of a fly-wheel 
acting upon the crank-shafts, is made to de- 
scribe such revolutions as agitate the pens in 
all directions, and polish them by mutual 
attrition. In the course of four hours several 
thousand pens may he finished upon this 
machine. (^Cormnercial Dictimari/; Pre’s 
JDictimary of Arta^ See.) 

Pension (Lat. pensio, a weighing^ hence a 
^gmont). In the Army, an annual reward for 
past service, granted to soldiers after doing 
duty for twenty-one years in the infantry, 
artillery, or en^eers, or twenty-four years in 
the cavalry. It may, however, be earned by 
ehorter service, if from iU-h^lth, wounds, or 
reduction of force, a soldier be compelled to 
quit the service The amount of pension is 
fixed, according to individual merits, by the 
commissioners for Chelsea Hospital, and varies 
from 3s. Qd. to 1^. a day, the lowest rates 
being tionfined to negroes discharged from 
native raiments serving in the tropics, 7«- 
p&tmmers sxe soldiers to whom homes are 
granted in CSielsea and Kilmamham Hospi- 
tals: ^ey forfeit their ordinary pensions, are fed 
and clothed by government, and have a small 
aUownnce as pocket money, ^eout-peaisum^s 
draw their pensions, and, Kving where they -will, 
mjcy tiNhr sode^ azsi devote their 

time to Stoy of these men 

in -want of 
cirder and ptinc- 
U arn^ qualh^ them well 
rim^eepers, railway 
guards, df volunteers, &o., while 

work is provided for a large number hy a 
ehariciablo society formed for the purpose 
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finding employment for them, and by the 
Cojps of Commissionnaires. The United King- 
dom is divided into a large number of districts, 
each under a staff ofl&cer of pensioners, who 
pays^ the men -within his district, organises 
them’ as a veteran company of enrolled pen- 
sioners, and would command them if they were 
called out for garrison duty. These enrolled 
pensioners are teamed for eight days annually, 
receiving good pay. They number about 12,000 
men, and would be a valuable addition to the 
defensive power of the country in time of 
emergency. • 

Pensions for woimda are limited to officers, 
and are granted as compensation for injuries 
which, ha-ring been sustained in battle, amount 
to, or equal, the loss of a limb or eye. 

Pension to a widow is a posthumous tribute 
to the worth of a departed officer. The amount 
varies according to the rank or relative rank of 
the officer deceased ; there being also three rates 
attached to each rank : first, for the case of an 
officer slain in battle ; second, for that of one 
dymg from illness contracted in the field; 
third, for one dying under ordinary carcum- 
stances. To be eligible for pension, the widow 
must have been married a year, her age must 
not have been more than twenty-five years 
less than her husband’s, and the deceased 
officer must have served ten years on foil pay. 
A widow is disqualified by wealthy carcum- 
stances or by immoral character. Bemarxiage 
throws the pension into abeyance ; but it may be 
revived in subsequent -widowhooil The Secre- 
tary of State for War has power to inter- 
pret the pension warrant, and can dispense 
under special circumstances with any portion 
of the usual requirements. Analogous to the 
-sridow’s pensions are the compassionate allow- 
ances to children of deceased officers. The^e 
vary, as in the case of widows, -vrith the 
rank and cause of death of their parent, and 
are tenable to the age of twenty-one, -unless the 
orphan he provided for or married earlier. 

If an officer leave neither widow nor children, 
the pension may be granted to his mother or 
rister, if it can be proved that such relative -was 
dependent on him. 

Pbnsiow. In Law, this term has been defined 
a periodical allowance made to anyone -vrithont 
an equivalent. Pensions given as matters of' 
political favour only were among the commonest 
mstruments of parhamentary government do-wn 
to the latter part of the last century, but may 
be said to have disappeared from our usages. 
The only pensions of this class which are now 
given are those payable, under Acts of Parlia- 
ment, to certain ministers of state, &o. on 
retirement after a number of years’ service ; 
and those snaialler annual payments, for dis- 
tingaished sesrrices, to literary persons and the 
like, wlffirik are d^g^ble on the civil list. 
The penmans 4 q ordinary civil servants of the 
erowri, wlarfi, until recently, were earned by a 
di^iM^on from annual salary, are more com- 
monly styled sifjperannmtion allowances^ and 
governed . by several Acts of Parlhiment, 
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of which the last are 20 & 21 Viet. c. 37, 22 1 area of a regular pentagon is l;7204-774 . , . 
Viet. c. 26. Lasti and as a separate class, may ' times that of the square on one of its sides, 
be mentioned the pensions earned by military Pentagraph. [PA^’TAGRA.PH.] 
and naval services. According to ancient _ Pentamerans (Gr. wlvre, and fivp^s, a 
usages, pensioners (as in receipt of public ‘omt). The name of a section of Coleopterouar 
alms) could not sit in the House of Commbns : insects, including those which have five joints 
but this rule has been relaxed in some cases of on the tarsus of each leg. 
late years by statute, as in the case of diplo- Pentameter (Gr. irevrdfierpos, of five mea- 
matie pensions, - or feet). A species of verse consisting of 

Pension, XTaval. An allowance granted five feet or measures (whence the name), and 
to a seaman after long service in the royal which when subjoined to an hexameter verse 
navy. Pormerly the recipient might be either made up an elegiac couplet, 
an in-pensioner, or resident of Greenwich Hoa- The scheme of the pentameter is as follows - 
pital ; or an out-pensioner, receiving an allow- 1 | j | _ | 

ance and remaini^ mth InS friends. The he observed, that the csesural pause 

freedom of the latter life so :^ch to re- third foot must always terminate a word ; 

commend, It, as compared ^th the corrupt ^ general rule, the last word of the 

monaaticism of the former, that by a change consist of two syllables, although a 

irnde in L865 the in-pension was prospectively quadrisyllable, especially in proper names, is 
abolished. Other naval pensions are those for goj^etimes admitted 

granted to coromissioned and wrant ^lie first Greek elegiac ■mfiters were CslUnns 
ofi*^ J jjgood|Se:^ce pensiws, which are Tyrtseus, who were followed by Idimner- 
certain officers;^ and pen- Theognis, and Solon, in thwr own country; 

oonS.to'Ae widows of commissioned and and by OataOlue, PTopertins,TibiJlns.iiiid<>Ai 
wai^trfBcers. Certain mall pensions are ThsTsristyoftbenies sung by these 

granted by the Trinity Honse to deserving aiff6i,dnt writers pro4se the capacity of this 
sailors of the mercantile marine. Navd pen- measnre for adaptation to every snbjech whether 
sions, like pensions, are paid hy the moumM, as the term s?e«-«i wonld imply; or 

militiOT staff offlesM ff pensioners, and gene- g,, strains of Tyrtmns 

trilythepenfflonsof thenavyfoi;^ tternles JnaOaUinna; or eroBo, like those of Piopertins, 
of army pensions, the lords of the admiralty and Ovid; or historical and Wtho- 

YSf logi'al. of ‘he last. The hexa- 

01 State for war. ^ ^ meter and pentameter distich is described in 

ye^oniUT, mo €^d, of Honaad, as foUovring lines of Schiller 
This title was given to the prune mmister of , „ f 

the stetes of the province of fCoUand, who pro- ' 

posed the measures to be discussed in the as- . j j -l .-t , -i. ^ 

s«anbiy of the states, transacted business with render^ by Coleridge, who was long con- 
fot^ adnisters, and fnlfilled other important “ hhe original author 

fimctiona., His term of service was five years. lu the hexameter rises the fonntain's silvery oolmnn : 
and he was capable of re-election. lu the peutameter aye fsOliag in melody 

Penslonert Literally, one who receives a Every page of Ovid’s Hero'ides, or Tristia, iUu»* 

g ension or allowance. At the universities of trates the manner in which the hexameter 
ambridge and Dubb’n, this term is applied to breaks and falls back in the pentameter; in- 
those students who live at their own expense, deed, the secret genius of the metre appears to 
i. 6. without any support from the foundations consist in this play. 

of the respective colleges. In this sense it is Besides this peculiarity in the pentameter, 
synonymous with commoner at Oxford. grammarians have pointed out several others, of 

Pentacrlultes (Gr. wevre, five, and Kplvov, which perhaps the most important is the axiom 
lilg). The name of a tribe of Echinoderms, that although either a spondee or dactyl may 
'comprehending those in which the animal con- be nsed at pleasure in the first two^ feet* of the 
sists of an angular, jointed, flexible column, verse, a dactyl should be preferred to a spondee 
fixed at the base, and supporting on its free whenever practicable. [HBXAMBima;,] 
extremity a concave diw or body, terminating PentapoUs (Gr. with five cities). A name 
in five dichotomising, jointed, semi<ylindrical given by ancient Greeks to certain countries 
arms. Most of the species and genera of this which were remarkable for having five distin- 
tribe are extinct. guished cities : thus there was the PentapoHs 

Pentagon (Gr. ir^vTdr^oivos). In elemen- of Libya, Italy, and Asia Minor ; but tbe most 
■tai^ Geometry, a plane figure having five celebrated was the Pentapolis Cyrenaica, of 
corners and five sides. A r^vlar pentagon is which the five cities were Berenice;, ArsinoS, 
equiangular and equilateral. The inscription Ptolemais, Cyrene, and Apollonian 
oi a r^ular pentagon in a direle is one oi the Peutaptera (Gr. ir^vre, five, and trrepdy, 
isArf Euclid’s fourth book, and is made to a wing). P. gl^a is a large smooth- bark^ 
“H, upon the golden sediion of a line ; thati) tree, conjmon in the teak forests of Pegu, and 
ppen its division into two segments such yields an excellent dark-coloured timber^ used 
LxactaSQgle under the smaller and the for mast-pieces, spars^ and other '^pbtdMKng 
square on the greater, purposes. In Canara, the olWa a 



PENTASTEMON 

Hnd of lime 'by calcining the bark and -wood, j 
^hieh they pr^ifer to ordmary cane for chewing 
with their betel-nut. 

Pentastemon (G-r. ‘K’ivre, and o'r'fj/jLoay, a 
stamen), A popular genus of garden perennials 
belonging to the ScrophvlariaceeB. The flowers 
are tubular, borne in clustered panicles, and 
Yarious in colour. 

Peaatateiicbi (Gr. ‘irevrdTevxos, from vhre^ 
and reOxoSj «« instrument, hence a hook). A 
name giyen to denote collectively the five books 
commonly known as the books of Moses : viz. 
Genesis, Ezodus, Leviticus, Numbers, and 
Deuteronomy. 1. The book of Genesis (Gr. a 
creation) gives an account of the creation of 
‘the world and of man ; of the antediluvian 
patriarchs, and of the flood; and the history of 
the Jewish patriarchs, Abraham, Isaac, and 
Jacob, down to Joseph. 2. The book of 
Exodics (Gr. a going out) narrates the 

fortunes of the descendants of Abraham after 
their migration to Egypt ; the birth of Moses, 
and his endeavours to emancipate the Jewish 
nation from Egyptian bondage; their escape 
from Egypt ; their journey through the wilder- 
ness ; and the delivery of the law to Moses. 3. 
The book of Leviticus consists chiefly of the 
law* and ordinances of the Jewish priesthood, 
as to the different kinds of sacrifices to be 
offered up; the duties of masters towards 
their slaves; regtilations as to marriage, &c. 
I^Lhvitbs.] 4. The book of Numbers (so called 
from its giving an account of the numbering 
of the people) contains besides, an enumeration 
of many civil and ceremonial ordinances ; and 
embraces a period of tliirty-eight years, chiefly 
relating to the captivity and the wilderness. 
5. The book of Leuteremomy (Gr. dehrepos, 
second, and v6fios, law) contains chiefly (as 
the term implies) a condensed summary of 
the laws and ordinances delivered in the 
three preceding books. On the date and au- 
thorship of these books there is sdll much 
differeswse of ' (Pinion- ' Bishop Oc^enso (Pmfor 
md Book of Joskm otiticaUy examined) 
maintains that no part of them was thrown 
into the form in which! we have the books, 
before the time of Saul or David, and that the 
book of Deuteronomy was written in or about 
the time of Josiah. Opinions differing more 
or less from those of Dr. Colenso, are advanced 
by Dean Milman, History of the Jews, Ewald, 
GescMohte des Vdlkes Israel, Hengstenberg On 
the Bemtedmoh, &c.; to which, with almost ah 
’'iririas relating to the literature of the 
mi&Emo&s may be found inthevolum.es 
of me feho'p ti Natal. ’ 

Of the two aa^fent eopies of the Pehtateuch, 
'the one or Phoenirian 

<haaja(!ter^ the the latter was 

'adOiW.’by the Jet^-mfcpyiSi»ce to the former, 

An unstable ozmen 
compound O'f Its formula is S^O^, SO 

Pentatililom (Gr. from rcii/Te, and 
contest), A general appeUation given by the 
4!Jreeks to their five chief bodily exercises ; viz. 
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•unning, leaping, throwing the qnoit or discus,’ 
hnrli:^ the javelin, and wrestling. These five 
exercises were termed Quinguertium hy the 
Komans. 

Pentecontorl. [TumsMB.] 

Pentecost (Gr. ircvnjKOxros, fiftieth). A 
Jewish festival; so called because it was 
)hserved on the fiftieth day after the feast of 
unleavened bread; i. e. the fifteenth of the 
month Nisan, and next day after the feast of 
he Passover. Being celebrated seven weeks 
after the Passover, it also obtained the name of 
the Feast of Weeks. It occurred about the 
eginning of the harvest, and seems to have 
een instituted as an acknowledgement of the 
goodness of God in giving the fruits of the 
sarth. It was also’ cbnsidered in later times 
as commemorating the giving of the law on 
Mount Sinai, according to the construction put 
>n Exod. xix. The narrative of the descent 
•f- the fiery tongues upon the apostles on the 
same day, as given in Acts ii., has caused its 
observance to be continued among Christians.’ 
In England it is known by the name of Whit 
Sunday ; and in Germany hy that of Pfingstm. 

Pentelasmidae (Gr. irdpre, and 
a metal ylate). The family of Pedunculate 
Cirripeds of which the common hamade 
{Pentdasmis) is the type. The principal or- 
gans of the body are protected by five shelly 
plates. 

Pentbeus (Gr.). In the Theban Mythology, 
a son of Agav6, da-ughter of Cadmus. [Eubopa.] 
During his reign, it is said that DiONtsus re- 
turned from his wanderings in Egypt and 
other Eastern countries, bringing with him the 
frenzied orgiastic rites hitherto unknown in the 
Achsean land. Pentheus resisted their introduc- 
tion ; hut the fmy of the women who had been 
fascinated by Dionysus was not to be withstood. 
Having dimbed a pine-tree , to see what the 
women did in their orgies, he was discovered, 
pulled down^ and tojJn in pieces, his mother 
Agav6 beteg the first to liajf Mhds oh her son. 
The tale of Pentheus is one of many which in- 
dicate the resistance made to the changes in 
the old HeUenic worship hy new rites brought 
in from Thrace and other countries. (Grote, 
History of Greece, i. 38-60.) 

Penult or Penultima (Lat. -pa&nh ultima, 
almost last). In Grammar and Prosody, the 
last syllable of a word but one. 

Penumbra (Lat. psene, almost, and umbra, 

adow). An imperfect shadow. In an eclipse 
of the moon, the penumbra of the earth is oc- 
casioned hy the apparent magnitiide of the 
sun’s disc, and covers that portion of space 
beMnd the earth within which a body will he 
illuminated hy ib part only, and not by the 
whole of thb disc of the sun. It is thus dis- 
tinguished feom the vmhra, or perfect shadow, 
whaoh is the conical space within which no 
part of Ae disc of the sun is visible. Let S be 
the Sun, E. the earth, A D the orbit of the moon ; 
and let a Aj a 0, d B, d D, be tangents to S and 
E. As soon as the moon passes the point A, a 
portion of the sun’s disc at a will be intercepted, 
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and tlie visible portion ’will become less and less Peplus (Gr. viirKos). An upper garment 

until the moon readies B, where total darkness anciently worn by the Greek, and especially 
begins. Prom A to B, by the Athenian, females: it was without 
therefore, the moon is in deeves, and fastened by a clasp on the arm 
the penumbra. The urn- m shoulder. The celebrated peplus of Athena 
bra extends from B to C. was carried every year, in the Panathenaie 
"When the moon passes C, processions, from the Ceramicus to the Par- 
it 'will again receive the light from the border thenon, where it was offered to the goddess, 
of the solar disc at a, *and 'mH be in the The antiquity of this kind of ceremony is 
penumbra from 0 to B. The whole penumbra evinced by the passage in the Biad (book vi.) 
ttius forms a cone, of which the apex is at where the Trojan women offer a simijar robe. 
O, and the angle at the apex eqnal to A 0 D. With this robe or peplns ma^ be compared the 
As the obscurity becomes greater in proper- hangings woven by the Je-wish women for the 
tion as more of the solar disc is concealed and Ashera. rPAN-XTHBNiEA ; Pkaxlus.] 
insensibly merges into total shade, it is ex- Fepo (Lat. ; G^r. Jit. ripe — a^ourd). 

tremely diffietdt in eclipses of the moon to In Botany, a one-celled, many-seeded inferior 
determine by observation the exact time at firuit, vri^ parietal placentse, and a pulpy 
which the moon’s limb passes the point B or interior, as the Melon, the Gourd, &c. 

O, and the eclipse bemns or ends. Pepper (Lat. piper, Gr. Wwepi). The Pep- 

solar eclipses ttiose parts of the earth per of commerce consists of the fruits of l^ipcr 
which are covered by the penumbra of th< nigrum, which, as prepared with or without 
fedqn o:^ partially deprived of the sun’i their skin, form respecUvely black and white 
LetE be the moon, and A D part of pepper. Other sorts of Kj^poss<«as|woper tics 
the earth’s orbit. To a spectator on the earth, for which they are valued in medieme. The 
placed between A and B, a part of the sun’s name of Pepper is also given to several other 
disc is concealed, and the sun is partially vegetable products. Thus Bell Pepper, Bird 
eclipsed. The limits are calculated from the Pepper, Bonnet Pepper, and Guinea Pepper, are 
kno'wn magnitudes and positions of the sun various kinds of Capsicum, the fruits of wliich 
and moon, and their respective distances from dried and ground yield Cayenne Pepper : Afri- 
the earth. [EclipsbJ can Pepper and Ethiopian Pepper are yielded 

Penumbba, In Painting, &c., the boun- by Mobzelia ; Jamaica Pepper is the Allspice, 
dary of shade and light where the one blends Eugenia pirrmia ; MaMgwtta Pepper is the 
with the other, the gradation being almost produce of an and Japanese Pepper 

imperceptible ; called also is Xanthoxylon pip&ritum^ [Pimento; Piphk; 

Peonage (Sjpau. peonaje). A peculiar form PrPBEACBjE.] 
of servitude which esdsted in Mexico alter the Pepper-brand.* Another name for Bunt. 
Mexican conquest. The Spaniards constrainec An affection of com plants attributable to the 
the Aztec population to work for certain times presence of a microscopic fimgns, called Tdkiia 
in tKe mines; this service was called mita. caries. The wheat crop oftem suffers much 
The ohligation was abandoned before the War from this parasite, 
of Independence.^ But there stiU remained, it Pepper-dulss. The Xa«rs«e/a 
appears, the contlngenq^ of peonage, confined, an alga which is sometimes eaten in salads, but 
however, to criminals and debtors. As far ai is of inferior quality. 

the latter were concerned, peonage ceasec Pepper-pot. The man-dram, a West Indian 
after the independence of the country was appetising preparation of Capsicum and other 
secured. It is stated, however, that one of the ingredients. 

acts of the new empire has been a revi'val Popperxnliita The common name fcaf 
of peonage, perhaps m its earlier form of £ Mentha piperita, a medicinal herb, which on 
corvee or compulsory labour for public pur- distillation yields the Oil of Peppermint of the 
poses, and the change has excited one of th« shops, [Mentha ; Mint.] This oil and the 
prepnt complaints uttered against the new preparations made from it are larg^ used as 
r^me, as snowing a tendency towards esta aromatic^ carminatives, and stimnWte ; while 
blishing a form of slavery, from its powerful flavour it is often used to 

Peony. [P. 2 EONIA.] cover the taste of nauseous drugs. 

Peperino. ^ An Italian technical name foi Pepslne (Gr. digestion). A peculiar 
a particular kind of volcanic rock, formed by animal principle, contained, but only in very 
the cementing together of vokanic sand an<' minute quantity, in the feastric juice, and which, 

a^es. Many of these curious componne in conjunction with a<^ matter, present 

rocks, possessing valuable propei^esi hbav< in that secretion, confers upon it its solvent or 
been met with in volcanic countries. They digestive powers in regard to certain compo- 
Sdmo^ all form admirable natural cement nents of the food, and more espedally in re- 

Stones, and consist^ for the most part, of the speeb to the nitrogeniferons or pla^ nntri- 

^teria^ of felspar combined with a certain in«^ as fibrin, 

of carbonate of lime. ^ thmr modificatioBSai It is 

, (Gx. ntirhos, a ooimingi }ddos terised by its power of 

mineral, afte [Bennet], and afterwards and 

Sweden. dfesoJvii^ sijeh 
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sotyent power over fatty or amylaceous matters. 
Various means of isolating this principle have 
been suggested, hut none of them very satis- 
factory. Certain preparations represented as 
containing pepsine (such as ^epsine wine, &c.) 
have been supposed to be medicinally useful, 
as promoters of digestion ; but, even if they 
do contain pepsine, their therapeutic ]powers 
are very doubtful. According to Schnudt, by 
neutralising the gastric ^ce (obtained in this ' 
case from a woman suffering under a gastric 
fistula) with chalk, filtering, concentrating it by 
careful evaporation, and then adding alcohol, the 
pepsine is thrown down in white flakes, which 
are soluble in water and weak alcohol, but in- 
soluble in pure alcohol, and which, if heat^ 
above 150°, lose all their peculiar properties. ] 
Peptic. Belatingto digestion. I^YSPEPSii^.] ' 
Perambulator (Lat. ambulo, I walk). A 
machine for measuring distances on roads; also 
called OnoMETEB; and anmieying wheel. Ma- 
chines of various sorts have been constructed for 
this purpose, both in ancient and modern times. 
One is described by Vitruvius, in his work De 
ArcMteoturA, lib. x. c. xiv. The machine com- 
monly employed consists of a wheel, to which 
a sort of double pole is attached, carrying an 
apparatus of clockwork, which is set in motion 
by the revolution of the wheel, aiid shows the 
number of miles, furlongs, &c., passed over 
by an index and dial. The apparatus may he 
drawn along by a person on foot, or by a car- 
riage, to wich it is more usually attached. 
Pcfr the sake of facility in reckoning, the cir- 
cumference of the measuring wheel is made 
equal to an alig^uot part of a mile; usually 
half a pole, or ninety-nine inches. {B^ository 
of Arts, vi. 249.) 

Perception (Lat. perceptio). In Mental 
Philosophy, that power, act or state of the 
mind, which has a conscious reference to ex- 
ternal objects. Various theories of perception 
have arisen am<mg philosophers, differing as 
tbifl reference is supposed to be more or less 
hmuediffito, or as t^e objects to which it ref^s 
are conceived to poss^ an inde|)endent reality 
or not. These theories are designated _hy the 
terms idealism and which latter is sub- 

divided into natural or positive, and relative or 
negative realism. The best known system 
of idealism is that of Bishop Berkeley. 

[lDEAa:<i8M.] 

According to the scheme of negative or 
relative i^suism, aU that we can know of an 
objeefejs the feeling which it excites in our 
miiiaa. The cause of this feeling we necessarily 
judge to be something external to ourselves ; 
but what it is in itself we have, no means of 
knowing. This is ihe view adopted by the 
great imgorify of ^ Kant 

thecay naipfWf idealism is the one 
snj^orted fey uader the name of the 

commonsmse system. This philosopher con- 
ceives the obje(A in perception to be^ in some 
way imTnediately present to our (ionsciousness ; 
its qualities are not merely felt by us, but dis- 
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covered ‘W it. We derive a certain sensation 
from the whiteness or roundness of an object ; 
but it is the object itself and not our minds that 
are white or round. _ This doctrine, which was 
also that of the ancient Stoics, and expressed 
by them in nearly the same words as those 
used by Eeid, is in fact rather a statement than 
an explanation of the problem. (Bain, The 
Semes and the WHl.) 

Percl3i(Lat. perca, Oxt'fripKT]). The Perea 
fiuviatilis, a river fish well known to anglers, 
and of which several allied species are to he 
found throughout all the northern countries of 
Europe ; the family is more widely dispersed. 

Perch (Fr. perdhe, Lat. pertica, a rod). In 
Xmd Measure, the fortieth part of a rood, or 
thirty and a quarter square yards. Perch 
is also sometimes used as a denomination of 
long measure, when it signifies the same thing 
as a rod or pole, being five and a half yajrds, 
or sixteen and a half feet, 

Percbers (Lat. pertica, a rod). The name 
of an order of birds, including the jSteawsom and 
Passeres of Cuvier. [Ihsbssorbs.] 

Pereblorio Acid. When sulphuric acid is 
poured upon chlorate of potash, gaseous oxide 
of chlorine is evolved, and the saline matter 
which remains is a mixture of hisulphate of 
potash and perchlorate of potash ; by washing 
it with cold water the former salt is dissolved, 
hnt the latter remains in the form of a white 
powder. When this is mixed with three times 
its weight of concentrated sulphuric add, and 
heat applied, white vapours rise, which condense 
as a colourless crystalline substance in the re- 
ceiver. By rectification at 230° Fahr. this sub- 
stance yidds pure perchloric add, which is at 
ordinary temperatures a heavy colourless vola- 
tile liquid which does not solidify at— 30° Fahr. 
Perchloric acid readily gives up its oxygen to 
organic substances. Dropped upon charcoal, 
ether, or alcohol, it explodes with intense vio- 
lence. Its formula is tJlO.,,!!©. 

Perooids. (Lat. perc% a perch). The nim^ 
of the tribe of Aeanthopterygian fishes of whitm 
the genus Perca is the type. 

Perousiiioii (lat. pereussio, from percutio, 
Istrihe). In Mechanics, the collision or striking 
of one body against another. The subject has 
been treated by Poinsot, with his customa^ 
ability and clearness, in LiouviUe’s Joumd, t. ii. 
1857. A translation of this memoir will he found 
in the PM. Mag. voL xv. 1858, and many of the 
theorems which it contains are given by Prof* 
Price in his Injimtesmxd CedauZus, vol. iv. 

Pbbcussioh. In Medical language, the 
striking or tapping upon any part of the 
surface of the body, with a view of ascertain- 
ing the condition of the subjacent parts by the 
sound so prodneed. It is a iraluable mode 
of exploration in some diseases of the chest. 
Attention was Ibrst called to this mode of dia- 
gnosis. in i761, by Dr. Avenbrugger, of Vienna ; 
his ■work was translated into French in 1808, 
by Ooirvisart, and the subject was further 
illustrated in 1818 by the celebrated work of 
l^aennec on AusewMaMon,, 



PERCUSSION CAP PERFECTIBILITY 

ThoTigli lihe great value of this mode of ex- sessions or assizes where a defendant has been 
ploration consists in its application to cases of allowed to put off trial as matter of indulgence * 
chest affection, it is also of much assistance in and so forth. * 

abdominal disease, and more especially when Perennials (Lat. perennis, lasting throug'k- 
tumours are present. It not only assists us to out the year). In Botany, those plants whose 
define their extent, but by affording a criterion roots remain alive more years than two, but 
of their relative position with the intestines, it whose stems flower and perish annually. Gar- 
often enables us more accurately to determine deners generally call them herbaceous plants, 
the exact organ or structure involved. They differ from annuals and biennials not only 

Percussion Cap. The composition now in the time of their duration, but also in this 
used for the service caps consists of — that the two former ^rish as soon as they have 

Fulminate of mercury » . 6 parts flowered, the act of reproduction exhausting 

Chlorate of potash . . 6 „ them vital energies. Notwithstanding this 

Antimony . . . , 4 ,, tinction, it is not at all times easy to say 

This is pressed into the caps, and afterwards y^®ther a plant is a perennial or not ; as, for 
varnished to render it waterproof. The var- me Agave uwanccwa, commonly 

nish is not mixed with the composition. [Cap. called the .American Aloe. This plant is her- 

Pbboxtssion.] ' baceous,_and lives for many years; but when it 

Percussion, Centre of. That point in a it dies: so that in one respect it is 

solid body revolving on an axis at which, if an whole hfe being r^arded as only 

were applied sufficient to resist th< season of gro'^h ; m anotb^ respect it is 
rotation of the system, no motion would b ^ype^eimiaL Such perennials are called by 
communicated to the axis ; or, which is the J-'andolle monocarpw* 
same thing, if the axis were not fixed the sys- Perennlliranclilates (I^t. perennis, 
tern would acquire no tendency to r6volv< jJ^^anchia, The name of that 

- -4. 4.i...x‘^ ' -:„4. mi- 


through the shock applied at that point. The 
centre of percussion is in the straight line pass 
ing through the centre of gravity perpendicnlar 
to the axis ; and its distance mom the axis ii 
expressed by the formula 


J ir^dm^Jr Am, 
\ is the element of ma 


where dmie 
distance at dm from the axis. 


and r the 
Poinsot, in his 


investigation on Percussion, defines this centre and 


division of Batrachian reptiles including the 
species which preserve the external braiichise 
or branchial apertures throughout life ; as the 
Siren, Proteus, and Menopome. 

Pereskla (after N. F. Pciroskius). A genus 
of the Cactus family, distinguished from others 
by its fully developed leaves, and bard wo^y 
stems. P. aonleata is called the Barbados 
Gooseberry, its yellow fruits being edible 


somewhat differently. 

Percussion of Plulds. [£[tdboz)Y 27A- 

'M10S.J 

Perousstou Puse. In Artillery, a fuse 
which is prepared to act by the shock of the 
discharge, but put in action by the second shock 
on striking the object. 


■ tasted, and used in the West 


Indies for making preserves, Another species^ 
P. M(o, hears handsome rose-coloured flowers 
and its leaves are eaten as salad in Panama. * 
Perfect Cadence. In Muac. [OAnaiToil 
Perfect Zfumber. In Arithmetlo». a num- 
ber equal to the sum of all its divisors*. ^Tlkus 
6 is a perfect number, for its divisors are 1. 2 

OT./1 Q. 1 L O I O _ fi 


Percylite.^ A chloride of lead and copper and 3 ; and 1 + 2 + 3 «« 6. In like manner 28 
occurring in minute sky-blue cubes at La Sonora is a perfect number, for its divisors are 12 4 
in Mexico ; and named after Dr, J ohn Percy. 7, 14 ; the sum of which = 28. In general every 
Perdiac (Gr. andLat.). The genus of Galli- number of the form 2»-^ (2"-l), the* latti 
naceous birds to which the partridges belong, factor being a prime, is a perfect number, the 
Many species are known. ^ - sum of its divisors being equal to the number 

Peregrine Falcon (Lat. peregrinus, tvan- itself. Perfect numbers arc oprxised to t'j-rtr- 
dering, from the manner of its flight). A j:>er/eot ones, which latter are divided into two 
species of lon^-tailed falcons, much used for classes, abundant and d^fickni, according as 
sport in the middle ages. The changes which the sum of the divisors exceeds or is exceeded 
the young of the Peregrine Falcon, like that of by the number itself. 

most Raptorial birds, undergoes, have caused Perfect Tense. That form of the verb 
much confusion as to the nomenclature of the marked in English by the auxiliary have which 
genus. Thus the Stone Falcon designates an action finished at the time when 

forms only one phase of the developemefit of the we speak of it. 

Peregrine Falcon. PerfeoUblUtp (Lat. perfectus, part of 

^ Peremptory (Lat. peremptorius, from per- perficio, I complete). The capability of ’ ar- 
imo, / off). In Law, certain proceedings riving at perfection. This word, which is 
are so called which are of a final and arbitral entirely modern, and scarcely as yet 

answer but obedience : in our language on classical authoritv 

smm as a f&renvptory challenge to jurymen, is commmily used in reasoning on the mvall 
cause assigned; a ^er&mgtofy man- condition of mankind. The theory 
® finest mandamus has indeftnite perfeoiaHIity of tbA 
vmAsrtrnM ,'vri^tit su£8rient cause; a which constitute® the basis of 
to try at the next] iysteins,vis i^haps novtiaaes iSf 



PERFECTINO 

loped as in the Preface to the Tableau Bisto- 
rique de VBntmdemmt Hwmain of Condorcet. 

Perfecting*. In Printing, taking the im- 
pression from the second form of a sheet, called 
also the reiieration or ret. 

Perfoliate (Lat. per, through, and folium, a 
leaf). In Botany, vhen the bases of two oppo- 
site leaves are so imited that the stem appears 
to pass through the substance of the leaf itself. 

Perfume (Fr. parfum, Lat. fumus, smoke), 
A term used to denote the volatile efauvia from 
any body affecting the organ of smelling, or the 
substance emitting those effluvia. Perfumes 
were in general use among the ancients {Quart. 
Rev, vol. xxiii.); and in France, G-ermany, 
Spain, and Portugal, and, though not to so 
considerable an extent, in England, they are 
regarded almost as necessaries. In general 
they are made of musk, ambergris, civet, 
rose and cedar woods, orange flowers, jasmines, 
jonquils, tuberoses, and other odoriferous 
flowers. Aromatic drugs, such as storax, 
frankincense, benzoin, cloves, &c. &c., enter 
into the composition of a perfume ; and many 
perfumes are composed of aromatic herbs or 
leaves, as lavender, ^ marjoram, sage,_ thyme, 
&c. &c. (See the article ‘Perfumery’ in tire’s 
Diet, of Arts ^o.) [Odours or Fi^wnas.] 

Pergameneoiis (Lat. pergamena, ^aroh- 
ment). In Entomology, when a part consists 
of a thin, tough, semitransparent substance 
somewhat resembling parchment. 

Pergula (Lat.). In Ancient Architecture, 
probably a kind of booth or small house, so 
constructed that those who -passed by might 
easily look into it^ and hence used by those 
who wished to attract notice, as painters, 
teachers of philosophy and grammar, dec. By 
Winckelman it is thought to be an arbour in a 
garden, or a terrace overhanging a garden. 

Pergunnali (Hind, pargana). In British 
India, the designation of a district comprising 
several villages, and forming a subdivisioh of 
a silliah. 

'P%rimgraa. A laj^e canoe used in the Pa- 
cific, and composed of the trunks of two trees. 

Periantl^ (Or. wepl, around, and &p9os, a 
fiowtr). In litany, a calyx and corolla, the 
limits of which are undefined, so that the parts 
cannot be satisfactorily distinguished from each 
olher ; as in many Monocotyledonous plants, 
e.g. the Tulip. 

Perlboloa (Gr. from irepf, around, and 
iSdXXw, / OQ£t). In Acchitecture, a court or 
entd^Suie of a temple surrounded by a wall. 
J& k peribolos at Palmyra, the temple is sip- 
rounded by a wall with two rows of interior 
columns, each side of which is from ssven 
hundred to hundred feet long, (Wood, 
Ruins of MmyrU.y 

Pea^carditis (€Nr. wepl, aM Ka.pZla, the 
heart). Inflammation of the pericardium. 

pOTioardium (Gr. irepuedp^ios). The mem- 
branous sac which surrounds the heart 

Pericarp (Gtr. vepl, and Kopvfs, fruit). In 
Botany, every part of a ripe fruit on the oiiter 
side of the placenta. 
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PERIHELION 

Perlolieetial (Gr. rrepi, and xalrn, hair). 
In Botany, the leaves situated at the base of 
the setse of mosses. 

Periolase (Gr. T€p(, and K\cf<rts, deavage), 
A native magnesia with from 5 to 8 per cent, 
of protoxide of iron, found at Monte Somma 
near Naples, in ejected masses of white lime- 
stone. It occins in octahedrons and in grains 
of a dark green colour. The name has refer- 
ence to the cleavages at the angles. ** 

Pericllne (Gr. ir^pMXiviis, slo^ng on, aR 
A variety of ALhite or Soda-Felspar 
.n which a portion of the soda is replaced by 
potash. It is- found at St. Gotthard in Swit- 
zerland in large distinct crystals; at Zoblitz 
in Saxony, and in the Tyrol. 

Pericope (Gr. ^tpiKoir^, a section, from 
Klvra, I out). A word used by theologians to 
signify a passage of the Bible extracted for 
the purpose of reading in the communion 
service and other portions of the ritual; or 
as a text for a sermon or homily. 

Pericranium (Gr. irepiKpdvios, passing 
round the cranium, or sTcull), The membrane 
of the hones of the skull. 

Peridiola (Gr. -rrepidiw, I bind round). The 
membrane by which the sporules of AJ^ceous 
plants are immediately covered. 

Peridlum (Gr. 2 bind roimd). In 

Botany, a term used for the outer coat or 
coats immediately enveloping the sporules, in 
some fungi. 

Peridot (Arab, feridet, a igredous stoney 
A name for Chetsolitb. 

Pcrldrome (Gr. npiboonos, from rrepi, and 
dpSfxos). In’ Architecture, the space in a peri- 
pteral' temple between the walls of the cellaand 
the columns. The term may be applied to any 
gallery of communication round an edifice. 

Perigee (Gr. Treplyeios, from wept, and 777, 
the earth). In Astronomy, that point of the 
moon’s orbit which is nearest to the earth. 
Anciently the term perigee was applied fco the 
orbits of the sun and planets, as well as the 
moon, because they were supposed to circulate 
round the earth. Since the true centre of 
motion has been discovered, the term ^mJmUon 
is used to denote the corresponding points. 

Perigoue (Gr. trnpl, ana ylypofiat, I grem), 
A synonym of the word jperianth; but fre- 
quently applied in the case of those plants in 
which the parts of the flower are all herbaceous 
and not coloured, as in the Bootes. 

Perigynlum (Gr, vepi, and ywf\, afermLe), 
The urceolate body formed in the genus Carea 
by two bracts, which become confluent at 
tibieir edges, and enclose the pistil, leaving 
a passage for the stigmas at their apex. The 
term is also used occasionally to denote the 
organ commonly called the disc, 

Perigyuuns (Gr. irepf, and yvvii). In 
Botany, a term applied to stamens or petals 
which originate from the sides of a calyx. 

Perfbelion (Gr. wepf, and the sunt). 
Tn Astronomy, the point in the orbit of a 
planet or comet which is nearest the sun. It 
is the extremity of the major axis of the 



PEBILLA 


PERIPATETICS 


(yrHt nearest to that focus in rirhich the sun l 
is placed ; and its position, or longitude, is one 
of the elenxents by which the orbit is deter- 
mined. [PnANET.] 

Perllla. The name of a genus of Lahiata, 
chiefly interesting from its containing a species, 
P. nankinmsis, with dee^ purple leaves, which 
is much xised in the planting of modern summer 
flower gardens, leaf-colour being largely em- 
ployed to produce pictorial effects. 

PerUympb (a word coined fc<mi Gfr. vepi, 
and Lat. lympha, water). The fluid between 
the membranous and osseous labyrinth of the 
ear, or that in whicdi the membranous labyrinth 
is suspended. 

Perimeter (Gr. irepijxerpos, from vepi, and 
fju&rpott, measure). In Gk>ometry, the circuit 
(XT boundary of any plane figure. In round 
figures it is equivalent to drcumference or 
periphery; but the term is more frequently 
aj^ed to figures bounded by straight Imes. 

Period (Gn vepio^). In Astronomy and 
Chronology, this word denotes an interval of 
time at the end of which the same phenomenon 
again tahes place. The period,^ or periodic time, 
of a planet is the time in which it performs a 
revolntion in its orbit. For chronological 


Periodicals. In Literature, strictly, pnb- 
lications continued in numbers, appearing at 
r^ular intervals. But papers appearing at tm- 
oertain intervals (especially in Germany) are 
often comprehend^ under this general name. 
The first periodical in the character of a review 
was the Journal des Savans, begun in 1663. 

PerlCBCl (Gr. vcplozKot, f^m vep4 and ohcieo, 
I dwdl). In Geography, those inhabitants of 
the globe who live under the same parallel of 
latitude, but on opposite meridians ; that is, in 
places which have the same latitude, but differ 
in longitude by 180®. They have their spring, 
summer, winter, and autumn in the same 
months of the year ; but when it is noon with 
the one it is midnight with the other. 

In Greek history, the Perioeci were the free- 
men or citizens of the hundred townships of 
I^conia, as distinguished from the ruling class 
of Spartan citizens. [SrAnTrA.TJB.] 

Pcrloatetim (Gr, nepiSareopf from and 
dareoy, a bone). The membrane which invests 
the bones. It is of a flbroxts texture, and 
vascular. 

Perlostraetim (Gr. rrept, and icrrpoKoy, a 
shdt). The layer of animal substance, or 
eutide, which covers the outer surface of 


periods, see Oyolu. The term is also used in 
Arithmetic, to denote the recurrence of a series 
of digits or numbers in the same order as in 
circulating decimal fractions. 

I^KioD. In Erhetoric, strictly a sentence so 
framed that the grammatical construction will 
not admit a dose, and the meaning remains 
suspended, until the end of it. A sentence in 
^tiiidi the sense would permit of a stop b^efore 
its completion is, in this sense, not a period. 
The Greek and Latin languages were mudi 
more periodic than most mwlem tongues ; i. e. 
they admitted of the construction of sentences 
so that a single grammatical connection should 
run through a great series of words, while a 
similar series, in a modern language, would be 
so arranged as to form several distinct gram- 
matical wholes. 

Period, The Julian. [JuLLaN Pekiop,] 

Periodic jELcldl. An acid analogous in 
composition to the peroMorio, consisting of 1 
atom of iodine, 7 of oxygen, and 1 of water 
(lOyHO). 

Periodic Function. In Mathematics, 
a function whose values recur as the value 
of the independent continuously increases. 
The difference between two successive values 
of the independent variable corresponding to 
eml values of the function is called ^eperiod. 
The trigonometrical functions are periodic, 
their period being 27r. Exponential itoctions 
also possess the property of periodidiy, but 
thei r pe riod is imaginary, being equal to 
2jr -v/ — 1. Elliptic functions, since they include 
1$oth trigonometrical and exponential ones, 
doubly periodic. The term periodic is 
^^g ed to oroflnary and to continued fractions, 
,to senes, in a manner which will 
tj referring to the respec- 


shells, and which the French conchologists 
term drap marin. 

Periotic Bones (Gr. rrepi, and oZr, &r6s, the 
ear). The bones which surround the internal 
ear, or labyrinth. That which immediately in- 
vests it is the petrosal or ear-capsule : this is 
surrounded by^e exoccipital, paroccipital, ali- 
sphenold, mastoid, basiocdpitaf, tyr^nic, and 
sqnamos^, or by some of them. The cavity 
which they form for the ear-capsnle is the oto- 
cram : it is serially homologous with the orbit, 

Perlpatettos. A name given to that 
school of ancient philosophers which derived 
its origin from Aristotle, who instructed titei 
in a veplvaros, or covered walk, of the Ly- 
ceum at Athens. The immediate successors 
of Aristotle in the peripatetic doctrine were 
Theophrastus, Eudemus the Ehodian (from 
whom is derived the title of the Eudemian 
Ethics), Liceearchus of Messana, Aristoxenus 
of Tarentum, and Strato of Lampsacus ; among 
the later Peripatetics are preserved the names 
of Glycon of Troas, Hieronymus of Bhodes, &c. 
It would be unreasonable to exj>ect that so 
elaborate a system as that of Aristotle should 
have received any important addition to its 
leading doctrines at the hands of bis followers. 
They contented themselves either with defend- 
ing and inteiyreting their masters doctrines, 
or with applying his method to the explanation 
of natural philosophy. Under their hands his 
system seems to have degenerated into a species 
of empirical materialism, a scheme as widely 
at variance with his genuine doctrines as was 
the dry scholastic formalism which in the 
dark ages also passed for Ms philosophy. (For 
notices of the later Peripatetics, see Cicero, 
Acad. Qmsi,, and 3)e Mn&m, c, v. ; Lactant. 
Pe Zrd Pdi c. X. ; Pktareh, Be &fc,) 

The Perip^ietic school produced no msii of 
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ijoto after its great founder, ’wHch is at- from the dipteral, in wMch two rows of columns 
tributahle to the current of free speculation surrounded the eella. 

being shackled by the authority of Aristotle, ]Perl8. In the Persian Mythology, a class of 
whose dogmas it was content to illustrate with- imaginary beings closely allied to the elves or 
ont daring ever to impugn them ; and in this fairies of more northern latitudes, supposed to 
respect its spirit was remarkably contrasted be the descendants of the fallen angels, and 
with the scepticism of the new Academy, excluded from Paradise till they have made 
(;Bitter’s RUtory of Andmf JPhilosophy.hodk. atonement for their sins. This notion is illus- 
ix. ch. i.) [Abi8TDTblia.k Philosophy.] trated in Moore’s poem of ‘ Paradise and the 

SPOTlpetela (Gr. a sudden revminffj. Ac- Peri,’ in Zalla Roohh, [Faibibs.] 
cording to Anstotle {Roet, ii. 1), a condition or Perlsoii (Gr. vepiaKios, from vepi^ and <r*cie£, 
circumstance of the drama, being a change of shadow), A name applied by geographers to 
fortune from happiness to misery, or the re- the inhabitants within the arctic and antarctic 
verse, which takes place in the situation of the circles, because, as the sun at certain times 
principal personage. [Catastrophe ; Drama.] of tiie year does not set to them in the course 
VeriplLery (Grr.7rept<(*ep€ia, a circumference), of his diurnal revolution, their shadows de- 
In Geometry, the contour or boundary of a scribe an entire circumference, 
closed figure ; oidinarily it is synonymous with Perlsperm (Gr. irepi, and avipfia, seed). 
perimeter, and, in the case of the circle, with In Botany, a term used by some to denote the 
circumference. testa or skin of a seed, and by others the al- 

Pertpbrasis (Gr.). In Rhetoric, the use bumen of a seed, 
of several words to express the sense of one, or Perlssodactyla (Gr. irepiacrtls^ odd, and 
of a more involved and prolix form of ex- ^AiarvXos, finger). An order of hoofed Gyren- 
pression to convey a meaning which might be cephalate mammalia with functional toes on the 
adequately denoted by a shorter phrase. hind foot, of uneven number, as one or three, 

Perlplanetam. In Astronomy, the part and which have a simple stomach and an enorm- 
of the orbit of a satellite in which the satel- ous or complex eseenm. The order has existed 
lite approaches nearest to its primary. Thus Brom the Eocene period to the present day. It 
at peiisatnmium the satellites of Saturn are comprises the following genera, the fossil forms 
nearest Saturn. [PEBiaEB.] being marked in italics, and those with the 

Pariplns (Gr. vepivKovs, from wept, and fyjacal diphyodont dentition with an asterisk. 
ir\iu,lsaU), A circumnavigation. The word Rhinoceros, Aosrotherium, Hyrax, Masnothe- 
is used only as the title of some jEragmenta rium, Bysterotherium, Tapirns, Barlarm, 
which remain to ns of narratives of voyages of tygorvm, * Coryphodon, Lophiodon, 
the classical ancients. The Fenpkts of Hanno ndophus, *Miolophm, * HyroGotheritm, Ste- 
is a Greek translation (real or supposititious) rcognathus, (?) * AnohUopits, * Lophiotkerium, 
of an inscription said to ha^e been erected at Tapirulus, lAstriodon, * JPcdcBotherium, Bropa^ 
Carthage in memory of a voyage along the Imotherium, Faloplotheriwn, * AmhitTierivm, 
western coast of Africa, respecting which much *Hipparion, Equus, Macrauchenia. 
discussion has arisen among modern geogra- Peristaltic (Gr. TepurraXrucSs, compress- 
phers. The date of this voyage is uncertain, ing). A term applied to the peculiar motion 
but generally fixed by conjecture at 400 or 500 of the intestines, by which their contents are 
years before Christ. I^e Periphts of Scg^lax, gradually propelled from one end of the canal 
whi^ is supposed to belong to the age of to the 

Au^istus, contains a succinct account of some Peristerila (Ghr. Trepurrepd, a jgigam). A 
journeys along the coasts of Europe and Asia, variety of Albite firom Bathurst m Canada ; 
Two works bearing the same title pass under so called from the resemblance of its iridescent 
the name of Arrian, who wrote in the second play of colours to the hues of a pigeon’s neck, 
century after Christ ; the first contains a de- Peristome (Gr. ‘irspl, and ardpa, a moutK). 
scription of the Enxine, the second of the The fringe of teeth seen round the edge of 
Erythrsean Sea (Persian Gulf). (Sir G. Lewis, the cup in the capsule of a Moss, when the lid 
Astronomy of the Aneients, 454, 504.) is broken off. The teeth of which it is com- 

The work sometimes spoken of as the Periphts posed are various in number and character, 
of C<wnas, is the Topographia Christiana of a Peristomes (Gr. Trepf, and (rrSpa, a mouth), 

merchant who in the twne of Justinian received The name of a family of Pectinibranchiate 
the name of Indicopleustes, from his voyages in Gastropods, including those spedes in which 
the East. Some account of his gec^r^hical the shells have the margin of the aperture or 
theories may be found in Gibbcm, Roman mouth unbroken and continuous. 
Jg^p*ra,<h.xlvii; and Lecky, Rise Perlstyllum (Gr. v^piariiKMv, from vepi, 

of MaMiMeMsm in i. 293 &c. and ardXos, a emmm). In Architecture, a 

P%!* |^**>n"**y »* y (^- In- court, square, or cloister, with columns on three 

^^elungs. ptouMONiA.] sides. In peristyHa with columns on each of 

Peripteral, (Gr, irephn-epos). In Architec- the four sides, the range towards the south is 
ture, a buEding surrounded with a wing, aisle, fteqnently higher than the rest. This species 
or passage. Th&wondiper^tercd denoted those was called a Rhodian peristylinm. 

Greek temples in which the cella is surrounded Peritoneeum (Gr. vepirdpaiov, from irepi- 
% a single row of columns, to distinguish them vsCyw, / stretch roup,d). The membrane which 
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envelopes the aMominal viscera, and lines tlie i 
cavity of tlie alsdomen. Hence also ’peritonitis^ 
or inflammation of the peritoneal membrane. 

' Perl'^ootalnuL (Gr. ir€piTp<Jx*op', from repC, 
and Tpe'xw, I run). In Mechanics, a wheel or 
circular frame of wood, flxed upon a cylinder 
or axle, round which a rope is wound. The 
wheel and cylinder being movable about a 
common axis, a power apphed to the wheel will 
raise a weight attached to the rope with so 
much the greater advantage as the drcum- 
ferenee of ^e wheel is ^eater than that of the 
cylinder. This mechamcal power is called the 
axis in peritrocMo ; the windlass and capstan 
axe constructed on the same principle. 

IPertwiiikle (Pr, pervenche). The common 
name for Vinca, a genua of Apocynaceous plants, 
comprising but few species. V. major, minor, 
and herbaoea, axe amongst the more interesting 
^ l^rdy pereunials adapted for rockworh. 

In Zoology, the lAttorina 
Lamaxdk:, a shell which is found on 


Permanganic Acid, called axso Hyper* 
manganic Acid. A compound of two atoms 
of manganese with seven atoms of oxygen. It 
has been obtained in carmine red acicular crys- 
tals. Its salts are of a fine red or purple hue. 

Permian. This name was given by Sir 
Roderick Murchison, and has been accepted by 
most geologists in various parts of the world, 
as a convenient designation for rocks forming 
the uppermost of the great palaeozoic series, 
and appearing, in England, to pass by almost 
insensible gr^ations into the beds of the new 
red sandstone belonging to the mesozoic or 
secondary period. 

Russia, in that part of eastern Europe which 
contained the ancient kingdom of Perm, af- 
forded to Sir Roderick Murchison large and 
well-worked fossiliferous rocks, having definite 
mineral characters, which enabled him to draw 
a line of demarcation not so dear elsewhere, 
but suffident to serve as a useful guide when 
once identified. 


the- shores cf aUthe northern coasts of Europe. 
Much variation easts amongst the individu^ 
of the species, as ‘to the relative developement 
of the spire, and of the lip, and in the thick- 
ness of the shell. 

Perjury (Lat. pequritim). In Law, tin. 
taking of a wilful false oath or aflfirmatiou, by 
a witness lawfully required to depose the troth 
in a matter of some consequence to the point in 
question. A false oath, therefore, taken before 
no court, or before a court incompetent to try 
the issue in <juestion, does not constitute the 
offenee of pe:^ury at common law. But many 
Stafectes provide that a false oath or declaration 
made>“<m some spedfied occasions or for some 
paxtictdax purposes shall be considered to be 
perjury, and punishable accordingly. Pequiy 
is a misdemeanour at common law, and by 
several statutes punishable by fine and im- 
prisonment, and by penal servitude for a term 
not exceeding seven years. 

PerKunos. One of the chief divinities of 
ancient Prussia, who, together with RikoUos 
and Potrimpos, formed the Trinity of the 
Slavonic nations. He was r^arded as the god 
of the elements; and his worship extended 
to Russia, Poland^ and Bohemia. (Grimm's 
Deutsche Mythologie.) 

Perlite. A miueralogical synonym for 
Pearl-stone, 

Permanent Axes. At any point of a 
body, permanent axes are the axes around each 
of which, if the body be caused to rotate, the 
centrifugal forces thus generated will either 
be in equilibrium or have a simple resultant 
passing through that point. They coindde 
witit the principal axes at the point. ’When the 
latte® point itself coincides with the centre of 
^vity, the centrifugal forces will also balance 
each as to effects of translation, and thus 
^.x©tsstion-ams will remain unchanged during 

Wl^te. Sulphate of baryta, 
It is not, like white 


The Permian series includes in England, (1) 
ihe magnesian limestone, which directiy under- 
lies the new red sandstone, to which it is gene- 
rally though not always unconformable, and (2) 
a series of sandstones, called thelowernew red 
sandstone, passing into the coal measures ; and 
often containing fossil vegetation of the coal 
period. 

In Germany there is a series of beds of the 
same ^e, but in which the magnesian lime- 
stone is represented by some peculiar mag- 
nesian deposits much more shaly than in 
Engknd, and these overlie a remarkable bi- 
traii^ous shale, containing numerous fossil re- 
mains of fishes, and much copper ore, worked 
at Mansfeld in Thuringia. Below this is a 
sandstone not unlike that of Ikgland. 

The Russian representatives of t^s® beds 
occupy a tract measuring seven hundred 
m one direction by four hundred in another, 
in a trough of carboniferous limestone. They 
are fossiliferous, including rocks and fossils 
identical with those of our own magnesian 
limestone and the German bituminous schist. 
They also contain curious remains of reptiles 
like some that have been found near Bristol. 

Besides rej)tiles and fishes, the rocks of this 
period contain numerous shells and corals, 
which are characteristic and peculiar. [MAg- 
NEsiAisr Limbsxonb ; Kupfbb Schiefbu.] 

remit (Lat. permitto, I allow). An order 
or written permission from an officer of the 
customs, authorising the removal of goods, 
Subject to excise duties, firam one place ta 
another. 

Permutants (Lat. permntantes, part, of 
permuto, I change). In Algebra, functions 
which include commutants and determinants, 
as well as other functions of a like kind, 
To give a simple example : 

denotes a permntant in which the symbol V 
with its simfixes may ropresent any qtmntity 
whatever d^^ndent upon qf 



PERMUTATIONS 

these suffixes, and the signs o£ the successive i 
terms follow the ordinary rule of signs. [E'ui.'b < 
OF SiQ-NS.] If Vi,j,k denote the product aj a^, ; 
the permutant becomes a determinant. Papers < 
on Permntants and Commntants by Professors : 
Sylvester and Cayley will be found in the Cam. i 
and Duh. Math. Jowrnaly vols. vi. and vii. 1 

Permutations (Lat. permutatio, from ; 
muto, I change). In Algebra, the different ar- 
rangements that can be made of a number of 1 
objects by chan^ng their order. Thus a he, l 
hca,cah, aoh,bao,cba, are the six possible 1 
permutations of three letters. The number of < 
different permutations that can be made of n 1 
different letters is equal to the product of the < 
first n numerals 1, 2, 3, . . n. This number, < 
which is always even, is often expressed by the ^ 
symbol «|. When the objects, or letters, are ( 
not all different, the number of distinct permu- ‘ 
tations is, of course, diminished. If there are * 
y), of one kind, of another, 'p^oi a third, and ^ 
so on, the number of permutations can be ^ 

easily shown to be ] 

Thus from the Word eeclesiasticcd, which con- 
tains 14 letters, two of which are a, two e, 
two I, two 2 , two s, and three c, 

14| 

' 2| 2f2f2j ~2f^ =464068600 different words, 

pronounceable and unpronounceable, could be 
formed. For another application of this for- 
mula, see Multinomial Theorum. 

In many algebraical enquiries, as for instance 
in the theory of determinants, it is of im- 
portance to examine more closely the mode in 
which any permutation of a group of symbols 
may be obtained from the primitive arrange- 
ment. Cramer, in the appendix to his AnaJgse 
des Lignes Courbes, divides the permutations of 
a given set of symbols into two equally 
nujmerous olasses ; those pf the one class con- 
tain an odd and those of the other an even 
number of displacsTnents \ it being understood 
that any two symbols in a permutation give 
rise to a displacement if their order of sequence 
is the opposite of that of the same two symbols 
in the primitive arrangement. Thus, taking 
the first six numerals in their natural order 
as a primitive arrangement, the permutation 
251463 would contain six displacements, viz. 
(2, 1), (6, 1), (6, 4), (5, 3), (4, 3) and (6, 3), 
but 241563 only five ; so that the two permuta- 
tions would belong to opposite classes. Moery 
interchange of two ^'mools changes the class of 
the permutatim. Thus A ^ B A 0 and A A B 
^ 0 are necessarily ’ p€t*mutations of opposite 
two symbols 
natoral order, and A B, 0, 
any symbols. For, neglecting the 

displahemW)? 2 HEising from the symbols in A 
and 0 as being common to both permutations, 
the first will contain (i3— jSj) + additional 
displacements if, of the ^ symbols m B, i8, are 
greater thap g, and greater than h] and. 

VoL. II. 865 


PEROWSKITE 

the second will contain 1 + (i8 — jSg) + Now the 
difference between these numbers of displace- 
ments is 2 which is necessarily 

^ odd number; From this it follows that 
in whatever way one permutation may be ob- 
tained from another by repeated interchanges of 
two symbols, the number of such interchanges 
must be constantly even or constantly odd. 

A oycUcal permutation of any group of sym- 
bols is obtained by replacing each symbol by 
the next following one, and the last hythe 
first ; thus 5 c as is a cyclical permutation of 
abed. The formation of a cyclical permuta- 
tion of n symbols requires at least n—\ inter- 
chauges of two symbols, and may always be 
effected with this number. Any permiitation 
whatever may he regarded as composed of one 
or more cyclical permutations of groups of , 
symbols taken from the primitive or any other 
arrangement. Thus in obtaining 416263 from 
the primitive arrangement, 1 has been changed 
to 4, 4 to 2, and 2 to the starting symbol 1 ; 
again, 3 has been changed to 6, and 6 to 3 ; and 
lastly, 5 has been left unchanged. Counting 
the last as one, therefore, 416263 may be said 
to consist of three eydical permutations of 
three, two, and one symbols respectively. The 
minimum number of interchanges required, 
therefore, in the formation of this permutation 
j&rom the primitive is equal to (3— l)-f-(2— 1) 
•+•(1 — 1) or (3 + 2 + 1)— 3 or 6—8, i.e. to the 
difference between the total number of symbols and 
the number of cyclical permutations. This law 
is general, and was first discovered by Cauchy. 
{Jour, de Vfflcole Folytechnique. cah. 17.) 

Pernambuco' Wood# The wood of Cfes- 
alpinia echinata. 

Pernancy (Nor. Fr. pemer). In Taw, the 
taking or receiving of rents, profits, &g. 

Pernio. [Chilblain.] 

Peronea.1 IliSascles (Q-r. repbvrj, thefbula). 
Musdes arising ffom the flbula> and concerned 
in the movements of the foot. 

Peronospora (Cr. veplrr), a pin, and awapd, 
seed). The genus of microscopic fungi to which 
belongs the minute mould or fungus which is 
geuOTaEy believed to cause the potato disease. 
The Peronospora, observes Mr. Berkeley, are 
most active agents in the destruction of vege- 
tables, and it is to the ravages of P. infestans 
that the potato murrain is due. The same 
plant has been called Botrytis infestans. In 
these fungi, the mycelium creeps amongst the 
loose tissues of living leaves^ and rapidly causes 
their destruction. 

Peroration (Lat. peroratio). The con- 
cluding part of an oration, in which either the 
arguments of the speech are recapitulated, or 
an appeal made to the sentiments or passions* 
of the audience; 

PerowslEine. A mineralogieal e^onym 
• for Tetraphyline. 

Perotrsklte ox Peroffskite. A litanate. 
, of lime, found in cubes of an iron-black colour 
L in chlorite slate at Aehmatowsk in the Ural, and 
5 at Schelingen in the Kaiserstuhl. Named after 
L. count von Perowski. 

3K 
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PERPETUITY 


Peroxide. TLe higliest degree of oxidise- rat diminution, one of two things is necessary— 
ment of which a metal or other substance is dther that it be maintained by an exterior force 
susceptible without becoming an acid. in which case it would cease to be what we 

Peimendioalar (Lat, perpendiculiim, a inderstand by a perpetual motion), or that the 
In Eortiflcation, a line drawn resistance of the air and friction be annihilated, 
perpendicularly fcom the point of bisection of which is physically impossible. The motion 
the exterior side, towards the place. cannot be perpetuated till these retarding forces 

PBBPBNDicPXAn. In Geometry, a straight are compensated, and they can only be corn- 
line is said to he perpendicular to another pensated by an exterior force ; for the force 
straight line when the adjacent angles formed communicated to any body cannot be greater 
by their intersection are equal, and, conse- than the generating force, and this is only 
quently each is a right angle. A straight line sufficient to continue the same quantity of 
M perpendicular to a curve at a given point motion when there is no resistance. To find 
wh^ a is perpendicular to the tangent to the the perpetual motion is therefore a proposition 
curve at that point. In this case the perpen- equivalent to this : to find a force (either an 
dicular is usually called a normcO. to the curve, attractive force, like that of gravitation or mag- 
rEToBMAi.] A straight line is perpendicular to netism ; or an elastic force, that of a spring for 
, a plane vdien it is at right angles with every example) greater than itself, 
straight Kne in the plane passing through the But it may be argued that by some arrange- 
pmiKfe of intersectiou. A plane is perpendicular ment or combination of mechanical contrivances 
%&ph£n© when any straight line in the first, a force may be gained equal to that which is lost 
whl^^' perp^^chlar to the common inter- in overcoming firiction and atmospheric resist- 
two planes, is also perpendicular auce. This notion at first mention appears 
to the second plane. plausible, and is in fact , that by which most 

Perpendt Stone. In Architecture, a stone speculators have been led astray. It is, how-- 
that goes through the walls, and is dressed on ever, entirely erroneous ; for by no multiplica- 
both sides as a common piece of ashlar. The tion offerees or powers by mechanical agents can 
Trench term ;^urpaigne is used to express the the quantity of motion be increased. Whatever 
heading course of the bond j but in England, is gained in power in lost in time ; the quantity 
it seSs to have been restricted to stones of motion transmitted by the machine remains 
appearing in the two faces of the walls, with a unaltered. 

dressed fee© on either side under the name of Although the perpetual motion has been de- 
perpendt stone. monstrated again and again to he impossible on 

, Perpetual Motion. In Mechanics, a anyknownprincipkofmechanicsjprojectorshave 
machine which, when set in motion, would con not thereby been deterred from the pursuit. In 
tinueto inove for ever, or at least until de- 1776 the Academy of Sciences at Paris resolved 
stroyed by the feiction of its parts, without the not to consider or admit into their Memoirs any 
aid of afiy exterior cause. The ^scovexy of future proposal for the discovery of the perpe- 
the perpetual motion has always been a cele- tual motion ; yet such appears to be the seduc- 
brated problem in mechanics, on which many tive nature of the subject, that innumeerahle 
ingenious, though in general ill-instructed, per schemes, designs, and projects for accompKsh- 
sons have consumed their time ; but all th< iug it have since been put forward ; and there 
labour bestowed on it has proved abortive. In are instances of men of no common attain- 
fact, the impossibility of its existence has been ments and reputation, and well versed moreover 
so fully demonstrate from the known laws 0 “ in the principles of mechanical science, who have 


matter and of the conservation of force, that ii 
is rather an insult than a praise to say of any- 
one that he has occupied himself with the 
research. Nevertheless, the pursuit of the chi- 
mera has been the cause of many useful 
inventions. 

In speaking of the perpetual motion, it is to he 
understood that from among the forces by which 
motion may be produced we are to exclude not 
only air and water, but other natural agents, 
as heat, atmoSplieric changes, &c. The only 
admissible agents are the inertia of matter and 
its attaraefcive forces, which may all beoonsidared 
of the same kind as gravitation. 

It is an admitted principle in philosophy thai 
action and Sreaction are eqdal ; and that when 
is communicated from one body to 
t^e first loses just as much as is gained 
But every moving body is cou- 
by two Jussive forces, the 
and motion. In order, 
Q<mrinujed. with- 


been deceived by the ingenious frauds of char- 
latans and impostors into a belief of its actual 
Recovery. (Montucla, Hist des Math, tome 
iii. p. 813; Bejp&rtory of Arts, vols. vii. and 
xiv. ; London Journal of Arts, May 1827 ; Airy, 
Trans, of the Cambridge BUI, Soo. vol. iri. part 
ii. ; Roppe, IVunder der Mechanic, 1832 ; and 
various papers in the earlier volumes of the 
Memoir es de T Acadbmie des Sciences, and the 
Bhdoso^Mcal Transactions^ 

Ferpetulty (Lat. perpstmtas). In the 
Doctrine of Annuities, the sum of money which 
will purchase a certain annuity to continue ibr 
ever. Thus, money being worth 4 per cent, the 
value of a perpetual annuity of 100^. will be 
2 , 100 ?. 

PEBFri'L'tuTT^ In Law, the continuance of 
ptoperty in a given conrse of devuiut^ fer 
evur Or for a period beyond reascttiable linrits. 
The policy of Englirii law has alwayw been 
strongly opposed to this, and the pesss^t rules 
on the su^^ict -ks^Fe been n 



PEKPETIT WALL PEESEPHONfi 

loBg course of Judicial decisions. The suhjecfc whace they are produced, though not at firsC 
is highly technical, and admits of distinctions relished hy strangers. They contain a large 
too subtle for full explanation in a short com- quantity of buttery or marrow-like pulp, which 
pass ; hut the general rule may he stated to he, is eaten with spice, lime-juice, or pepper and 
that a future or executory interest in ]^roperty salt. They also yidd oil. The seeds are used 
musi he so given as to vest absolutely in some for marking hnen, as they leave an indelible 
person 'within the period of a life or lives in black stain. 

being and '^enty-one years afterwards; and Persectttlons(Lat. persecutio, fromseqnor, 
any gift which hy ;po$sihility might not vest I follow). The name by which several periods 
within this period will be wholly void even in the history of the Christian church are distin- 
though in event it may in fiict fall within the guished. The persecutions which occurred in 
limit. Thus, if a legacy is given to one for the first centuries of the Christian era, originated 
life with remainder to . such of his children as in the desire of the G-entile nations to suppress 
attain the age of twenty-two yearsj the gift to the Christian faith. On the accession of Oon- 
the children will he void even if they all attain stantine to the throne of the Western world, 
the age of twenly-two years in the lifetime of these persecutions ceased ; and the subsequent 
their parent; and many gifts are invalidated history of the church is disfigured by persecu- 
on similar grounds. The rule does not apply tions raised by the more powerful against the 
to limitations of real property preceded hy an weaker of the Christian sects, 
estate tail ; for, as the tenant in tail has the In his History of ’RatioTudism in Emojoe 
power of acquiring the absolute fee simple and (i. 360, ii. 97, &c.), Mr. Lecky asserts thatper- 
discharging the subsequent limitations, the secution is the logical and necessary result of 
remoteness of the event on which they may have the doctrine of exclusive salvation, and that the 
been intended to arise will not affect their man who ‘with realising earnestness! believes 
validity; and gifts for charitable purposes this doctrine ‘will habitually place the dog- 
(which, however, are subject to peculiar restric- matic above the moral element of religion ; he 
tions of their own) are also excepted from the will Justify, or at least very slightly condemn, 
rule. With respect to contingent remainders in pious frauds or other immoral acts that snp- 
an entail, there is usually said to be a further port his doctrines, . . . and he will, above ah, 
restriction, embodied in the maxim that no re- manifest a constant tendency to persecution.* 
mainder can be given to an unborn child followed Persepliond. In Greek IVtythology, a 

by a remainder to any of the issue of such unborn daughter of Zeus and DsaciiTfiB : hut the name 
child ; but whether this restriction is mer^y occurs in many forms, as Persephassa, Perse- 
an example of the rule against perpetuities, phatta, &c,, the first part of the word rea;ppear- 
or an independent rule, is a point as yet hardly ing in Perseus. The story of her abduction by 
settled. (Williams On Beal Bro^&rty, p. 1^54.) Hades or Polydegmon, while she was playing 
Attempts to accumulate the income of property in the fields of Enna, of the woeful wanderings 
for the benefit of a future owner have been fur- of D&m&t6r in search of her daughter, and of 
ther restrained by the Thellusson Act (89 & 40 her sojourn in the house of Keleos atEleusis, is 
Geo, III, c. 98), which forbids the accumulation told in the beautiful Homeric hymn to H^metlr, 
of income for any longer period than the life of which relates how Hades was compelled to part 
the settlor, or twenty-one years Zombis death, with PersephonS for six months of each year, 
or the minority of some person who if of full and how she is compelled to return to him by 
age would be entitled to the income in question, having eaten the pomegranate seed. 

The Act does not apply to provision for paying Thw l^end, which is not noticed in the 
debts or raising portions. Perpetual settle- Mad os Otfyssey, was localised in many other 
ments of estates have been in some cases, su<h places besides the Sicilian Enna; but the story 
as those of Blenheim and Strathfieldsaye,estab- resolves itself spontaneously into mythical 
lished by Act of Parliament, usually as a re- phrases which told of the change of seasons, 
ward for great public services. The abduction of Persephone grew out of ex- 

Perpeyn Wall. A pier, buttress, or other pressions which spoke of the departure ^ of 
support, prqiecting from a vertical wall to receive summer. Her abode in Hades is the hiding 
the thruat of a beam, or of a roof, &c. ; this would of the earth’s treasures in ch^rless Nifelheim, 
be built in perpendt ashlar. the land of theNifiungs or children of the mist 

Perplffnan Wood. A French name for the [NbpbdbiA], during the slumber of the beautiful 
yroo^ of Cdtis au&hralis. maiden (for Persephoni^ is* especially called 

Perry (Lat. pimm, a $sar). A fermented Korl, the yijrl) round whom is coiled the serpent 
liquor made frmn pears, in the same manner as Fafnir. Her return is the reawakening of 
cider from apples. The. best fitted for this fair maiden, who can be roused by the 
pro4nein^peJ3^ase esee§di|i^y harsh and tart; touch of one brave knight alone, the invincible 
but is pleasant wholesome, Sigukdr, or Chrysaor, or Perseus. 

Agenusof ISutw-ace®, The mystical theories of the Orphics did 
Avo'cada or AUigafcorPear. This some violence to this simple tale. Hepresent- 
tree,P, which is common in the West ing Pexsephon^ as the all-pervading goddess 

Indies and tropical America, grows to a mode- who produces and destroys everything, they 
rate size, and bears large pear-shaped fruits, identified her with Isis,^ Ehea, G4, Hecatl, 
which are highly esteemed in the countries Pandora, and other mythical beings, and made 
867 Sit 2 



PERSEUS 

her the mother o£ Diontsos, Zagkeos, and 
laechus. [Bacchus.] 

Peraeus (Gr. ' destroyer). In Greek 
Mythology, the son of the plden shower and 
of Dana^, daughter of Acrisios, king of Argos. 
The main substance of the myths of Perseus, 
although the incidents vary in dijfferent versions, 
is as follows. 

Before his birth, the Delphian oracle had 
announced that if Dana& had a son, he would 
be the slayer of his grandfather Acrisios, who 
accordingly shut up Dana^ in a strong tower. 
But Zeus entered in the form of a golden 
shower, and I)ana&, becoming the mother of 
Perseus, was with the infant thrown into the 
sea in a chest, which the winds carried to the 
island of Seriphos. There they were found by 
Dictys, and brought before the king Poly dectes, 
who, failing to win the love of Dana^, treated 
her with great cruelty, and to punish her sent 
Perseus to bring the head of the mortal gorgon. 
[MBnuSA. 3 . To enable him to do this, Athena 
gaVe Perseus a mirror by means of which he 
might slay the gorgon without looking on her 
face, which, if seen, would turn him into stone. 
Hermes also gave him the sword of Apollo 
Chrysaor [Pegasus], while from the ocean 
nymphs, to whom he had compelled the Graiee 
to guide him, he received the winged sandals, 
and the helmet of Hades, which rendered the 
wearer invisible. Thus armed, he entered the 
gorgon land in the far west, slew Medusa, and 
putting her head in a bag, likewise given to 
him by the n^phs, escaped from her sisters, 
who pursued mm as he hastened to the gardens 
of the Hvpbebobbans. From this peaceful re- 
gion he wandered on into .^Ethiopia (the brilliant 
land), and there rescued Andromeda from the 
sea-monster, and married her in spite of Phi- 
neus, before whom he unveiled the fatal head of 
the gorgon. But there was more work yet 
to be done by the head of Medusa, which had 
turned Atlas into a mountain. With Andro- 
meda Perseus returned to Seriphos, and there 
at a banquet displayed the ^rgon’s face 
before Polydectes, who with his supporters 
was turned into stone. Perseus then made 
Dictys king, and giving the sandals and hel- 
met to Hermes, surrendered the gorgon’s head 
to Athena, who placed it on her s As 

Perseus approached Argos from Seriphos, 
Acrisios, remembering the Pythian warning, 
fled to Larissa, whither Perseus followed him, 
to persuade him to return. There in some 
games Perseus accidentally killed Acrisios, and, 
in grief for what he had done, gave up Argos to 
his kinsman Megapenthes, and received from 
him the throne of Tiiyns, where he die^ 

This dynastic legend of the Perseldae the 
men of Acgos regarded as a history essentially 
distinct from the dynastic legends of Athens 
jskd Thebes. In reality, aU three are different 
'V^^ons of the same tale. Like Theseus, the 
Attica, and CEdipUs, tbe hero of Thebes, 
is a destroyer, both purposely and 
‘ slaughter of Medusa and 
'the deateuction of 


PERSIAN WHEEL 
the Mwotauh by Theseus and of the Sphinx 
by CEdipus; and as he unwittingly slays 
Acrisios, so Theseus unknowingly causes the 
death of JUgeus, and CEdipus kills Laios, not 
knowing him to be his father. The name 
Perseus, again, has the same force vdth that of 
Apollo, the slayer of the serpent Python and if 
his labours are forced on biTu by the cowardly 
Polydectes (a name which recalls that of Poly- 
degmon, a synonym for Hades), so also was 
Heracles forced to do the bidding of the mean 
Euiystheus, and Apollo was compelled to servo 
as a bondsman in the house of Admetus. If 
Perseus is the son of Dana^ and the golden 
shower, so is Theseus the child of .ffithra, the 
pure air, and Phoebus springs to life and light 
(Lyk^en^s, the liykt-bom) in Delos, or in 
Obttgia, the morning land. The restoration 
of Dana6 to Argos, after his great toil is done, 
is the restoration of lol^ to Heracles, of Anti- 
gonfe to CEdipus, of Penelop6 to Odysseus. 
Perseus, Heracles, BeBerophon, Kephalos, Odys- 
seus, all journey from the east to the west ; all 
have invincible weapons, which none hut them- 
selves can wield. The golden sandals of Per- 
sons answer to the golden chariot of Helios, 
and the golden armour which hears Achilles like 
abird upon the wing. {Iliad xix. 886.) While 
the faint and neutral character of Dana^ is 
repeated in Leto the mother of Phoebus, in 
Afcm^6 the mother of Heracles, in Hecah^ 
the mother of Paris, and in locast^ (Jocasta) 
the mother and wife of Gldipus, the exposure 
of Perseus on the sea is only one form of the 
ordeal through whidh all the solar heroes have 
to pass in there infancy. 

Pessbus. One of the forty-eight constella- 
tions, situated in the northern hemisphere. 

Perseveranoe (Lat. perseverantia). In 
Theology, the continuance of the elect in a 
state of grace to the end of their lives, w'hich,^ 
according to some theologians, must always bo" 
the case with him who has once been truly 
called into such a state. Since God is repre- 
sented as the image of perfection and immuta- 
bility in Himself, so, it is argued, having once 
begun the preparation of a human being for a 
blessed eternity. He will not leave His work 
unflnished ; but the person concerned must 
necessarily persevere to the end in a state of 
acceptance, under the absolute decree of which 
he was originally elected unto life. 

Persia];! Berries. The berries of the 
WuLmnus infectormSf called in Prance grains 
dS Aingnon. They are used by calico-printers and 
dyers, as a source of a yellow colouring matter; 
which has been called Ehamnine, 

Persian Wheel. In Mechanics, a con- 
trivance for raising water to some height above 
the level of a stream. In the rim of a wheel 
turned by the stream a number of strong pins 
are fixed, from which, buckets are suspended. 
As the wheel turns, the buckets on one side go 
down into the stream, where they are filled, 
and return up full on the other side till they 
reach the top. Here an ohstade is placed in 
such a position that the buefeets; ffihccessively 
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strike against it and are overset, and the 
•water emptied into a trough. As the -water 
can never be raised by this means higher than 
the diameter of the wheel, it is ob-nous that 
this rude machine is capable of only a veiy 
limited application. Sometimes the wheel is 
made to raise the water only to the height of 
the axis. In this case, instead of buckets, the 
spokes are made hollow, and hent into such a 
form that when they dip into tlie water it runs 
into them, and is thus conveyed to a box on the 
axle, whence it is emptied into a cistern. Such 
wheels are in common use on the hanks of the 
Kilo and elsewhere. 

Persistence (Lat. persisto, I continm). 
In Optics, this term signifies the duration of 
the impression of light on the retina after the 
luminous object has disappeared. The per- 
sistence on the human retina is ahoiit one- 
tenth of a second. Thus, if a lighted torch 
is whirled round rapidly, a continuous circle 
of light is seen. A great number of illu- 
sions of the same kind, as the augmentation of 
the apparent volume of a musical chord when 
in ■vibration, the luminous train accompanying 
a falling meteor, &c., are explained by this 
property of vision ; and it has been ingeniously 
applied by Professor 'Wheatstone to measure 
the velocity of electric light. 

Person. [G-ea-MMAr.] 

Personal Xdentity. [Identity, Psb- 

SONAL.] 

Personal Property. According to the 
division recognised by our law, personal pro- 
perty was originally considered to consist of 
goods and chattels (derived from the barbarous 
Latin word catallum\ as distingmshed from 
the ‘ lands, tenements, and hereditaments ’ of 
which real property was composed. [Ebai. 
Property.] The primary division was un- 
doubtedly into things movable and immo- 
vable. In process of time, however, certain 
estates or interests in land grew up whiah 
Werfe unknown to the feudal system, and 
could not conveniently he subjected to its 
rules. Such were leases for years, which, 
being considered as chattels, yet of a real 
nature, were denominated cMUds real. 
Besides chattels real, personal property is 
said to be either in possemon or in action. 
The first class of objects includes everything 
comprehended under goods and chattels, | 
ready money and stock, or such animals as are 
the subjects of property : the second class are 
legally termed choBes or things m action^ and 
are defined to he things to which a man has a 
bare right without any occupation, the posses- 
sion whereof may be recovered by a suit or 
action at law. Of this class, therefore, are all 
debts, a^d the securities for them, unless these 
aitadfct on land, in which case, how- 
Steal property in law, they are 
m equity considered as mere accessories to the 
debts secured. Sums of money due on bond, on 
bills of exchange, and promissory notes, property 
in the funds or in public companies, all fall 
within this comprehensive class, which, ori- 
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ginall;^ so trifling as to be hardly noticed in* 
early jurisprudence, now comprehends by far 
the greater part in value of the movable 
property of our commercial community. The 
subjects of personal property are distinguished 
from real property by being unaffected by the 
feudal rules of tenure, by being alienable by 
methods altogether different, by passing in 
the first instance to the executors when be- 
queathed by will, and by devolving, on their 
owner’s intestacy, not on his heir, but on an 
administrator appointed by the Court of Pro- 
bate, by whom they are distributed amongst 
the next of kin of the deceased. (Williams, 
On Personal Property.) 

tPexsonate (Lat. persona, a mask). In 
Botany, a term applied to that form of mono- 
petrous corolla, in which the limb is unequally 
dmded in a two-lipped manner, the upper lip 
being arched, and the lower prominent and 
pressed against it, as in the Snapdragon. 

Personiftcation or Prosopop^ia (G-r. 
irpo<r»7ro7roita). In Ehetoric and Composition, a 
figure of speech .being a species of Metaphor 
by which inanimate objects, or abstract no- 
tions, are represented as endued with life and 
action: sometimes by being addressed as 
living agents [Apostrophe] ; at other times, 
by being coupled with attributes whidi belong 
only to li-ving agents. 

Perspective (Lat. perspicio, Hook through). 
In the Eine Arts, the art of delineating on a 
given transparent plane or superficies objects 
as they appear to an eye placed at a given 
height and distance. Prom this definition it is 
evident that to delineate the true appearance 
of an object on a plane surface, it is neces- 
sary to know the laws according to which 
the apparent linear dimensions of an object 
increase or decrease ; and they are these gene- 
rally: 1. The visual angle, or the apparent 
magnitude of a line, will be less the greater 
the distance, and the converse,* 2. It ■will be 
less the more obliquely a line is -viewed ; 3. 
The law of diminution wiE be nearly in pro- 
portion to the obliquity and distance conjointly. 
In the following diagram, let the eye of the 



spectator be at I, and let E P G- H be the plane 
on which the appearance of objects is observed. 
This is called the perspective plane, or plane 
of the picture. Kow the appearance of every 
object to he delineated will vary according to 
the plane in which it stands, considered with 
respect to the perspective plane; hence the 
particular situations of object planes are the 
main points for consideration. It is -manifest 
that any plane passing through the eye can 
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only 1)6 seen on theperspectiTe plan© as a line ; j figinr© a cZ E H on the perspective plane, 
for the eye, having neither elevation above nor -which will he the correct perspective appear- 
depression below snch plane, can see no part ance of the ground plane AP H E. Thus, a E 
of its surface, its edge being all that is visible is the perspective of AE, »P of NP, and 
to the eye. Of such planes two are of primary ^ H of PH; and lines that are parallel in the 
importance in perspective ; viz. the hcmeonial ground plane and perpendicular to the per- 
^lam, 0 KPM, parallel to the horizon; and speetive plane are not so in their perspective 
the verthal flane^ QPRH, perpendicular to picture, hut converge to a point % called the 
the last. The first intersects the perspective foint of sights in the perspective plane, because 
plane in the line LK, called the horizontal exactly opposite to the eye, or the point in 
lvne\ and the last in the line QP, called the which a perpendicular from the eye falls on the 
'oertioal Um. Planes not passing through the plane. In the ground plane draw V W paral- 
eye must have a direct or an oblique situation lei to AD ; its perspective vm will be parallel 
relative thereto. If the former, it must be to adin the picture, and adwv will be the 
parallel to the perspective plane, which is perspective of the part AD "WV in the original 
supposed to be placed direoi^ b^ore the eye ; plane. We shall now proceed to a demonstra- 
thus, the plane AH C D is a direct one, and tion of what relates to forming the perspective 
parallel to the perspective plane & E. Of the appearance or picture of the ground plane and 
planes situated obliquely to the eje, the most objects upon it. Let A B C D, in the following 
OfMoaiderable is AEHD, which is caUed the diagram, be a rectilmeal figure on the ground 
grmmd and is parallel to that of the 

ho^koja. Erom the foregoing observations, 
then, it appears that objects in the surfaces of 
the horizontal and vertical planes cannot be 
seen by the eye at I ; and therefore cannot be 
represented on the perspective plane, If 0 B 
be an object in the direct plane, and from the 
extreme points 0 and B the visual rays 0 1, 

B I be drawn to the eye at I, they will pass 
through the perspective plane in the points o 
and and hy joining them the right line o h plane V G- K C, contiguous to and at right 
will be the representation of the line or object angles with the perspective plane Y Z S R. 
0 B on the perspective plane. In like manner B H is the distance of the plane, and H I the 
the representation of OA is o«, and hr and height of the eye at 1. HE is parallel to 
an will he the representation of B R and AN, G- B or C K, and bisects AD and B C in the 
and consequently rhanoi RBAN, &c. &c. points E and E. On the point E raise the 
So all lines parallel to A B or CD in the object perpendicular B M, equal to H I, and draw- 
plane wiE have their perspective lines parallel the lin^ B M, CM, Q-I, and BL Dmw the 
to c 6 and cdia the picture on the perspective visual lines, I A, IB, and I M, whidh is called 
plane ; and however the object plane A C may the prindpal ray, and is peipendictdar to the 
be divided, their representations on the per- perspective plane in the point i. Now fe' is 
speetive plane or planes of the picture wiU evident that the plane I Gr B M intersects the 
divide that in a similar manner. The distance perspective plane in the line A i, and the ray 
of any point B in a direct plane from the hori- B I, being in the said plane G-M, must intersect 
zontal or vertical plane has to the distance of the line k.i in some point h, which is there- 
its perspective from the horizontal or verti- fore the perspective of the point B : hence A h 
cal line an invariable ratio, viz. that of is the perspective of the line AB. Also, as 
the distances of the planes from the eye : the plane I K 0 M intersects the perspective 
hence the forms of objects on the perspec- plane R Z in the line D z, and the ray I C is in 
tive plane, when they are presented in a that plane, and intersects the line i D in the 
direct view, may be drawn with facility. The point c, that point will be the perspective of 
last species of plane whereon it is supposed the point 0, and D o that of the line D 0. 
we may view the natural object is that of the Joining the points be, the line b o wiE be the 
ground itself, as A D H E, above which the perspective of the line B E in the ground 
eye has more or less an elevation; as iP, plane. Let AB equal DC, then BG wiE be 
equal to I Y. This is hence .called the paraEel to AD; and as in this case Ad is 
plane, and its intersection, H E, -with the per- equal to D c, d c wiE be paraEel to A D also, 
speetive plane is caEed the ground line. It is From this it is manifest that aXl right lines, as 
■ more important than aE others, as being the B C m the ground plane, which a/re parallel to 
common table, as it were, on which everything the ground line AD, wUl also he paralld to the 
js placed. In respect to this horizontal plane, sam/e in their representations on the perspective 
vre have seen that the two remote angles plane. It is moreover evident that the repre- 
.tereof, A and D,' are represented by a and d sentaiions Ad, E «, D c, of all lines A B, F E, 
-"^^fei^tpective plane; the other two angles, DO, porpmdimLar to the gromd Um AD, 
in the same plane also, as being converge or tmd to the ponni of s^M i m the 
Jh^elore, by drawing the perspective plme. , If the line AB be c^ed 
lines wiE be formed the out infinitely in ^e direction of V, «u|>- 
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posing the point E to more along that line con- 
tinually, the visual ray B I will keep rising on 
the plane IG-BM towards IM, making the 
angle B I M less and less, till the point B being 
at an infinite distance, the ray I B will coincide 
with IM, and consequently the line Ai will he 
the perspective of AB continued infinitely. 
So D i will be the representation of the line 
I) 0 continued infinitely. Hence the triangle 
AiJ) will, on the perspective plane, be the true 
representation of the plane A B C D carried 
Old infinitely on the plane of the horizon. 
Hence, also, the line YiZ is the perspective 
of the horizon or boundary of the sight at an 
infinite distance ; and therefore all objects on 
the plane of the horizon will, in their repre- 
sentations, be seen to rise from the ground 
line towards the point of sight and lessen in 
appearance as they grow more distant, till at 
last they vanish in the horizontal line Y Z. 
We now come to lines which lie oblique to, 
or make an angle with, the ground line A B, 
or any other parallel to it. Make A L equal to 
AGr or li, and draw Ap to make any angle 
jP A B or jp A D with the base A D, acute or 
obtuse. Then in the horizontal line Y Z take 
iX, equal to Lp, and draw pX and iX; the 
plane IXpA will intersect the perspective 
plane in the line A X. Draw the visual ray 
Ip, which, being in the plane IX p A must 
go through the perspective plane somewhere in 
the line AX, which suppose at r. Then is 
the point r the perspective of p ; and since the 
point p is supposed to pass from A to p, in 
describing the line Ap its perspective r will 
move in the plane AZ from A to r, and 
dei^cribe the line A r, which therefore will be 
the representation of the line Ap. If A p be 
carried out infinitely, and the point p supposed 
to move constantly therein, its representation 
r will appear to move towaards X, till at length 
the^ p being at an infinite ^ distance, r 
arrives at and coincides with X in the horizon- 
t^Jine. AX therefore the representation 
of the line Ap infinitely continued ; and X is 
called the acddentaZ point, to which the repre- 
sentations of all lines parallel to Ap tend. 
Let LPbe taken equal to AL, and iZ equal 
to il; then, joining A P and i Z, the triangles 
A PL and «ZI are eqnal. Then will the 
plane *APZ intersect the perspective plane 
in the line A Z, which will he the representa- 
tion of the line AP carried to an infinite 
distance. But since A L is equal to L P, and 
L P is parallel to A D, therefore A P is the 
diagonal of a square, and contains an angle 
BAP of forty-five degrees with the gronnd 
line A B ; h^noe th^ point of disWoe Z is 
that to yrhich sll r^s to A P tend in 

the itoe, Jjet AM «q^ AB ; 

B a .geornatrioai square, and its 
the representation is 
Av; and johrt c is therefore that in which 
the pepcspective di^onal AZ intersects the 
ray or radial line i B. Make iY equal iZ, 
or e I, and join B Y, and it will he the per- 
spective diagonal of BB (the other diagonal 
871 


of the square A C), infinitely continued, and 
B6 the representation of the diagonal BB, 
determined by the intersection of the lines 
BY and Ai, as before. Thus it is demon- 
strated that AbcD on the, perspective plane 
ASZY is the true picture or perspective 
representation of the original square A B 0 B 
on the ground plane, as required. 

Prom the above principles are deduced the 
common rules of perspective, of which we 
shall give two or three examples. AB C B is 
a ground plane, whereon are seated the objects 
O and O'. The line AB is the plan of the 
plane of the picture, or its intersection with 
the ground plane ; and 0 B Y Z is the plahe 
of the picture, or the perspective plane, as 
we have before called it. It will he observed 
that one of the objects, 0, lies obliquely 
towards the perspective plane, and the other 
is parallel to it or direct. We will fiLcst deal 
with the former. From the station of the eye, 
E, parallel to a e and e b, two of the sides of 
the object, draw the hnes E A and E B, cutting 
the plane of the picture in A and B. Then 
win A be the vanishing point of aU lines 
parallel to a e, as will be B of all lines paxallel 
to eb. E' is the place of the eye at the inter- 
section of the ground plane with the mcture, 
being a perpendicular from AB to E'. If 
HH' be ihe horizontal liii,e, then HE'', eqnal 
to AE', is the place of the eye on the perspec- 
tive plane. From the different points of the 
object aeb draw towards E as a centre the 
visual rays ac,ed,bf, intersecting AB in 
e, d, and /; and from them continue upwards 
indefilnitely the verticals cd, d d', ff, which 
will he the boundaries of the sides ae and 



eb respectively. On the ’plan continue one 
of the sides a e till it intersects the picture in 
h and makes Qh' on the perspective plane 
equal to A ^ on the plan ; and’draw the vertical 
hf V' which will be Ihe line of heights on which 
they are to be set out. Then, if A' p be the 
height of the object 0, lines drawn from h! 
and p to the vanishing point H will intersect 
the verticals in q 'and r and d and In like 
manner, lines drawn from d and r' towards the 
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vanishing point H will give th,e representation 
of the other side. Lines drawn in opposite 
directions at the top of the figure (dotted in 
the diagram) will enable the draughtsman to 
draw diagonals from whose intersection a ver- 
tical may be raised for crowning the object 
with a pyramid or other figure. In respect to 
the object O', which on the plan is a square 
circumscribing a circle, the object being direct 
or parallel to the picture, all those lines pai^- 
lel to it will be horizontal, and the vanishing 
point of the returning sides will be 

found in E' (or in the picture), which, as 
in the former case, is found by a Hne from E 
parallel to those sides intersecting the picture. 
Similarly, a line from E parallel to a? g, inter- 
secting the picture in S, will be the vanishing 
point of all diagonals of a square in that direc- 
tion. The visual rays tending to E, shown at 
g & I, &c., are to be transferr^ to the picture 
by, verticals as before. In this object hhf h" 
wffl be seen to be the line of heights, on 
which hU hdghts are to be set out. The per- 
spective extent of a circle is easily obtained 
by lines bounding its convexity, transferred by 
the visual rays skrn to the pietxrre, which, 
aided by the diameters, will give the form 
required. To give the reader a general notion 
of the common mode of proceeding in perspec- 
tive representations of buildings, we present 
the following diagrams. B is the plan of a 
building to be thrown into perspective, inclined 
to the plane of the picture at any angle vha. 
The vanishing points of all lines parallel to 


chosen so as to afford the most agreeable 
representation of the object ; its height depend- 
ing, of course, on that at wliich the eye would 
most probably be placed, or might be supposed 
to be. The visual rays to the eyes are shown 
by the dotted lines. Having thus prepared 
the geometrical plan and elevation of the 
object, the plane of the picture is set out as 
under ; and the reader must observe that the 




a h are found by a line from the eye parallel 
to a 6, cutting thb picture in V. Similarly, V' 
is found to be the vanishing point of all lines 
parallel to cd. If a b he continued to h, it 
place of the line HH', whereon the 
the different parts of the eleva- 
be ^et according to ^eir several 
Lthe horizontal line is 


whole extent of it horizontally must not take 
in an angle of more than sixty degrees, that 
being as great as the eye can take in without 
turning the head, though in internal views a 
greater extent is generally tolerated. It is to 
he observed that in this diagram the represen- 
tation, for the sake of greater distinctness, is 
doubled in dimensions from the plan. The 
place of H is transferred to the picture, and 
the height carried down from it to the vertical 
lines, whose places have been found by the 
visual rays above mentioned. The vanishing 
points V and V' are transferred to the horizon- 
tal line YV', and the horizontal lines in the 
sides tend thereto. It is obvious that a simi- 
lar process enables the draughtsman to make 
internal representations, the principles on which 
they are conducted being precisely the same. 
It is needless to expatiate on the importance of 
perspective to the painter ; and though Eresnoy 
has advised that ‘the compasses ^ould be 
rather in his eyes than in his hands,’ it is clear 
that without a knowledge of its laws he can 
never hope to succeed. 

That perspective was unknown to the an- 
cients, as some have supposed, is a mistake. 
What has led to such an error has been, per- 
haps, the violation of its rules in basso-rilievo, 
and particularly in the reliefs of the Trajan 
Column, where attention to these rules would 
have been impossible, if not improper. Another 
ground for the supposition is the ignorance of 
perspective displayed in the paintings of Hercu- 
laneum and Pompeii. But such examples are 
no proof. How many painters of our own days, 
some of them even possessing a certain sort 
of reputation, are sadly ignorant upon the 
subject. The truth ,is, that tlie ancients were 
not only eminent for their success in painting 
walls with architectural subjects, but they 
were also known to have acquired the practice 
of ^is branch of the arts in the decorations of 
their theatres. ^ To such a point of perfection' 
was it carri^, if we may rely on Pliny, tbat in 
the decorations of the theatre of Olaudiue 
Pulcher the imitations were so striking that 
the birds attempted to alight on the tHes of 
the roofs.. This probably, .however, is but a- 
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jRgiiratiYe description of the work, and that it 
was so intended; for otherwise it would be 
drawing rather too largely on- onr credulity. 
Vitruvius tells us, in l3ie preface to his 
book, that perspective was well understood at 
a very early period. His words are, * Agathar- 
chus, at the time when AEschylus taught at 
Athens the rules of tragic poetry, was the 
&st who contrived seenerjr, upon which sub- 
ject he left a treatise. This led Democritus 
and Anaxagoras, who wrote thereon, to explain 
how the points of sight and distance ought to 
guide the lines, as in nature, to a centre ; so 
that, by means of pictorial deception, the real 
appearances of buildings appear on the scene, 
which, painted on a flat vertical simface, seem 
neverliieless to advance and recede.’ Neither 
was the practice of perspective confined to the 
representations just mentioned. Its know- 
ledge was considered equally necessary in pic- 
tures. The painter Pamphilus, whose cele- 
brated school of design was at Sicyon, taught 
perspective publicly, and carried his opinions 
on this head to such an extent that he con- 
sidered no perfect painting could be executed 
without a knowledge of geometry. 

The earliest authors on the subject whose 
works have reached us are Bartolomeo Bra- 
mantino of Milan, whose work, Begole di Pro- 
spettiva e Miswre d&lh Antickitk di Ixmbar- 
dia, appeared in 1440 ; and Pietro del Borgo, 
who, as he died in 1443, probably wrote 
earher. Baltazzare Peruzzi, improving on the 
methods of Pietro, whom he had carefuUy 
studied, very considerably advanced the science. 
Guido Ubaldi followed him ; and, publishing 
his work at Pesaro, in 1600, established its 
principles on a basis which left little to be done 
by our countryman Dr. Brook Taylor, the first 
Englishman who wrote scientifically on the 
subject. The works on the subject are in 
every language very abundant; but, in ouf 
own, the work of Thomas Malton, published 
in folio, London 1776, entitled A complete 
Treatise on Perspective, in Theory and Practice, 
on the Principles of Dr. BrooJe Taylor, is the 
most valuable to the student, and should be in 
the hands of everyone who has a desire to be 
thoroughly acquainted with the subject. 

Perspective, Aerial. [ABUXio:.] 

Perspiration (from Lat.perspiro, Ihreathe'). 
The vapour secreted by the ramification of the 
cuticular arteries over the surface of the body. 
In the healthy state it is slightly acid and 
saline. According to Lavoisier and Seguin, 
the greatest amount of perspiration exceeds 
six pounds in the twenty-four hours, and 
the smallest two pounds ; it is at its maximum 
immediately after taking food, and decreases 
during dj^jestaohu WhaWTer quantity of food 
are the variations of the 
‘ the same person, after having 
increased in weight by all the food he has 
taken, returns in twenty-four hours nearly to 
the same weight he was the day before, pro- 
vided he is not growing and has not indulged 
in any excess. 
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The substances perspired are water, carbonic 
acid, saline substances, lactic acid, and some 
organic matter. In certain cases of disease, 
the perspiration is not only greatly modified as 
to quantity, hut often as to quality. The per- 
spiration is secreted by the sudoriferous or 
sweat glands, which are situated in small pita 
in the deep parts of the corium, or in the 
subcutaneous areolar tissue, surrounded by a 
quantity of adipose tissue. Their size varies ; 
they are most numerous on the palm of the 
hand, and their total number is estimated by 
Krause to be 2,381,248 in the human frame. 

Persyxnxnetrlcal. [Matbix.] 

Perthite. A reddish variety of Ortho- 
clase, from Perth in Upper Canada. 

Perturbatloxi (Lat. perturhatio). In As- 
tronomy, the ^ deviation of a celestial body 
from the elliptic orbit which it would describe 
if acted upon by no other attractive force than 
that of the sun, or central body about which it 
revolves. If the planets exercised no attrac- 
tion on each other, the orbit described by each 
of them would be accurately an ellipse, having 
the sun in one of its fod ; and the law of the 
motion would he such that the area described 
by a straight line joining the centre of the sun 
and the planet would describe equal areas in 
equal times. Butin consequence of the universal 
gravitation of matter, every body in the sys- 
tem is more or less affected by the attrac- 
tive influence of all the others, and is conse- 
quently forced to deviate from the path it 
would describe in virtue of the centr^ force 
acting alone. The forces which cause these 
deviations are called the pertarhing forces ; 
and the determination of their effect on each 
orbit is the great problem of physical astro- 
nomy. 

The simplest case of the problem is a system 
in which there are only three bodies— a central 
body and two revolving bodies, disturbing the 
motions of each other. Such, for example, 
would he the case of the sun, the earth, and 
the moon, if all the other planets were con- 
ceived to he annihilated, or at so great a dis- 
tance that their disturbing force was rendered 
insensible. Por the sake of perspicuity, let 
one of the revolving bodies be called the 
disturbed and the other the disturbing body. 
Now it is by no means difficult to obtain a 
general idea of the effects that must he pro- 
duced by the disturbing force. It is easy to 
see, for example, that in certain positions of 
its orbit the motion of the disturbed body 
must be accelerated, and in others retarded ; 
that in one case it may be drawn above, and in 
another depressed below the plane of the orbit 
which it would describe about the central body. 
But a far more difficult problem remains — 
namely, that of determining the ultimate effect 
of the reciprocal action of the revolving bodies 
after an infinite number of revolutions. ’When 
the masses and distances of the bodies are 
supposed to be given, this is a problem of pure 
mathematics; but such is its difficulty, that 
even when restricted to three bodies, its gene- 
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ral solution transcends the power of analysis; ' 
and it is only in a particular case (that, how- 
ever, ■wjhch, is presented hy nature), namely, 
when the mass of the disturbing body is wery 
small in comparison of the central one, that 
mathematieians have succeeded in integrating 
the equations of motion, and determining the 
final results. 

It is easy to conceive that if the problem 
presents great difficulties when only three 
bodies are taken into consideration, these 
difficulties must be infinitely increased when 
it is attempted to investigate the reciprocal 
actions of all the individuals composing the 
solar system. To determine the circumstances 
of the motions of so many bodies projected in 
space and abandoned to their mutual attrac- 
tions, is a problem indeed which far trs.nscends 
the power of any known calculus. Neverthe- 
less, th^ m^e mrcumstances in the peculiar 
tiie -solar systepi which enable 
nf tp for^e the gene^ effect, but; 

to "detcrwse the icasn and dimensions and’ 
portion of an orbit and the place of' the body 
in it, at any given time, past or future, with all 
the precision which astronomical observations 
admitof. These dreiimstances are the following: 
In the first place, by reason of the immensely 
preponderating attraction of the sun, the force 
by which any planet is attracted by another is 
extremely feeble in comparison of that by 
which it is retained in the orbit it would 
describe if there was no other body than 
itself and fhe sun. Hence the deviations from 
timt orbit are small, and the disturbing action 
of each planet admits of being computed 
independentlj of the others. In the second 
place, aH fhe large planets axe confined to a 
zone of a few degrees in breadth, and there- 
fore can exert' only a comparatively feeble 
influence in drawing one another from the 
j)lanes of their orbits. In the third place, the 
system is broken up into subordinate and 
partial systems, which are almost independent 
of one another. Thus, for example, the sun, 
Jupiter, and Saturn form a system, in which 
the two planets exert a very sensible action on 
each other, but are very little affected by the 
infi^uenee of any other body ; and the same is 
the case, though in a less degree, with Venus 
and the earth. By reason of these circum- 
stances, mathematicians have been enabled to 
accomplish what would otherwise have been 
impossible^ and to express the disturbing 
forces of the several bodies of the system by 
algebraic equations, from which the positions 
of all the planets and the principal sat^tes 
are computed for several years to come, and 
reduced into tables for the purposes of naviga- 
tion. 

^ The inequalities produced in the motions of 
planets by their reciprocal actions are 
into two kinds. The first depend 
of the planets, i. e. 
positions with regard to each 
inequalities depending on 
^this" and disappear 


after certain intervals of time, they are 
called ^erioMo inequaUiks. Those of the 
second kind are independent of the relative 
positions of the planets : they are also periodic, 
but their periods are incomparably longer than 
•&ose of first kind ; hence they are called 
secular inequalities, as if their periods were not 
to be reckoned by years, but by centuries. It 
is by the discovery of the periodic nature and 
ultimate compensation of all the inequalities 
of both kinds occasioned by the perturbing 
forces, that the permanent stability of the 
system is demonstrated. 

In order to assure the stability of the plane- 
tary orbits, three^ elements must remain con- 
stent, or be sulgect only to small periodic 
fluetnations. These are: 1. The major axis 
of the orbit, or the planet’s mean distance 
from the sun ; 2. The inclination of its orbit 
to a fixed plane ; and, 3. The eccentricity of the 
orbit. Now, with respect to the major axes, it 
has been demonstrated by Lagrange that they 
are exempted slt^ether from secular inequali- 
ties, and are subj'ect only to petioffical chJuges 
depending on the configurations of the planets. 
They are therefore restored to their former 
values when the planets resume the same 
relative positions; and their mean values, 
and consequently the mean motions which 
depend upon them, remain unalterably the 
same. With regard to the inclinations and 
eccentricities, they are affected both by periodic 
and secular inequalities ; but their secular 
changes are confined within very small limits, 
and ultimately work out a compensation ; and, 
farther, the iudmations and eccentricities of 
the different orbits are connected with each 
other in such a mmmer, that whatever any one 
orbit gains in either of these respects is lost 
among the others. These relations ^ defined 
hy the two following theorems, discovered by 
Lagrange, than which analysis has furnished 
no more remarkable or beautiful results : — 

1. If the mass of every planet be multiplied 
by the square root of the major axis of its 
orbit, and the product by the square of the 
tangent of its inclination to a fixed plane, the 
sum of aU these products will be constantly 
the same under the infl,uence of their mutual 
attraction. 

2. If the mass of each planet he multiplied 
hy the square root of the axis of its orbit, and 
the product by the square of the eccentricity, 
the sum of all such products throughout the 
system is invariable. 

From the periodic nature of the changes 
produced in the three elements mentioned 
above, it follows that the whole effect of the 
perturbing forces is to cause the system to 
oscillate about a mean state; that the in- 
equalities of the planetary motions are all 
compensated in the long run ; and that conse- 
quently the system contains within itself no 
element of destruction, but is calculated to 
endure for ever, imless an external fc^e be 
introduced. These results of theory axe, in a 
^eculative point of view, by fax the most 
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interesting in the whole range of astrononaical 
discoYery. They are not deduced, however, 
from the solution of the general prohlena of 
the motion of bodies mutually attracting each, 
other, but are founded on certain conmtions 
which belong to the individual system ; viz. 1. 
That the eccentricities of the orbits are incon- 
siderable ; 2. That the inclinations to the plane 
of the ecliptic are small ; and, 3. That all the 
planets, primary and secondary, move in the 
same direction. Now these conditions are not 
necessary consequences of gravitation. For 
anything that has been prov^ to the contrary, 
a system might exist under the Newtonian law 
of gravitation in which not one of them would 
be satisfied. Of their final causes, however, we i 
are, and may ever remain, entirely ignorant ; 
but the fact of their existence (for the chances i 
are almost as infinity to one that they are ' 
not accidental) proves clearly enough that the 
primitive impulse which determined the direc- 
tions of the' different motions must have been 
communicated to all the planets and satellites 
by the same mechanical cause. 

The history of the problem of the perturba- 
tions dates from the discovery of universal 
gravitation. Newton himself pointed out the 
general effects which the mutual attractions 
of the planets must have in disturbing the 
motions of each other, and applied his iheoiy 
to the investigation the precession of the 
equinoxes, and the inequalities of the moon. 
The problem of three bodies was solved by 
Clairaut, D’Alembert, and Euler, about the 
middle of the last eentxuy. Euler first pointed 
out the periodic nature of the variations of the 
orbits of Jupiter and Saturn occasioned by 
their mutual perturbations. Laplace remarked 
that on taking account of some of the first 
terms of the analytical developement of the 
expressions of the perturbed orbits, those on 
which the secular inequalities depend are ca- 
pable pf increase only withifi certain limits ; 
and I^grange demonstrated generally that no 
secular inequality, or term proportional to the 
time, can possibly enter into the expression of 
the greater axis of the orbit, or the mean 
motion which depends on it. It may be said 
that the discoveries of these two great mathe- 
maticians completed the theory of gravitation, 
inasmuch as every inequality in the system 
not previously accounted for was by them 
referred to its proximate cause, and its analy- 
tical expression assi^ed. The laboTirs of all 
succeeding mathematicians in the department of 
physical astronomy have been confined to the 
extension and simplification of their themies. 

It may be af^med that the discovery tff 
the planat Neptwe simply by means of a 
searcite - -i^ito the unknown 

of ^ ontstiModing perturbations 
€fver set the seal on 
the theoicy of universal gravitation. 

M. Leverrier is now occnpied upon a com- 
plete investigation into the mntual perturba- 
tions and masses of the different members of 
the solar system. 
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Eor a popular account of this subject, the 
reader may consult Laplace, S^sUme du Monde, 
Sir J. Herschel’s Owtlirm of Astronomy, and 
Airy’s Gravitation. The mathematical theory 
is contained in the MScanique OUeste, and other 
works on physical astronomy- (Playfair, 
OuUines of Nattc^ral Fhilosophy; Woodhouse, 
AstronoTny, Yol.\i. ; Pont^coulant, TMorieAna- 
lyUque du SysUme du Monde ; Dautier, Mssai 
Mistorigm sur le Broblkm des Trois Cor^.) 

Pertussis. [Hoopino- Ootros.] 

Perule (Lat. perula, a little satchel). In 
Botany, the covering of a leaf-bud formed by 
scales. 

Peruvian Balsam. The produce of the 
Myrosjpermwm ^eruif&rum, a tree which grows 
in the warmest parts of South America. It is 
obtained by boiling the twigs in water, and is 
a thick brown liquid, of a fragrant odour, and a 
pungent and bitterish flavour. 

Peruvian Sark:. [Cinchona.] 

Peruvlne. One of the products of the dis- 
tillation of Peruvian Balsam. Its formula is 
CigSioOa. It is a light oily fluid. 

Pestilence (Lat. pestilentia, from pestis, a 
•plague). Any contagious or infectious disease 
which is endemic or epidemic, and mortah 
[PlAGUB.] 

Petals (Gr. iriraXoy, aJeaf)i> In Botany, 
petals are the divisions of the coroUa of a plant. 
Flowers in which the divisions are all united are 
called monopetalom or gamopetalous ; those in 
which they are all separate are polypetahus. 

Petalism (Gr. ve7aKt<rfjL6s, from viraXov). 
In Greek Antiquities, a form of condemnation 
practised at Syracuse, by which persons con- 
sidered dangerous to the state were banished 
for five years, with leave to enj’oy their estates 
and to return after that period. It was, in fact, 
only another form of the Athenian ostracism 
[Ostbaoism] ; hut in the latter the condemnation 
was written on shells and lasted for ten years, 
whereas in petalism leaves were employed, and 
the condemnation lasted only five years. 

Petalite (Gr. ir^reO^ov, a Uaf\ from its 
lameUar structure in one direction). A Swedish 
mineral of a white, greyish, or greenish colour;' 
often with a tinge of red. It is an anhydrous 
silicate of alumina, soda, and lithia ; sometimes 
containing as much as five or six per cent, of 
the latter. 

Petalocerans (Gr. ; ukpas, a horn). 

A tribe of Coleopterous insects, including those 
which have antennae terminated hy a foliated 
mass. 

Petaloldeous (Gr. Wra\o^, and cTSof, like- 
ness). A term applied by botanists to any ojgan, 
not being a petal, the texture and colour of 
wMch reaemcWe those of a petal. 

Pjctarid (Ft.). In Artillery, an engine 
formerly much used for breaking down gates, 
barricades, &c. The petard was formed of gun 
metal, -was bell-shaped, and held from nine to 
twenty pounds of gunpowder. When about to 
be used, it was screwed to a thick plank, and 
suspended before tbe gate to be burst 
Gunpowder in loose bags, being equally emca- 
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cious, is now employed for tlie same purpose; j 
but yexj probably the principle of the petard 
will again be applied to bursting open gates, 
&c. by gun-cotton. 

Petasua (Grr, viracos). A broad-brimmed 
hat used on journeys by the ancient Greeks ; 
hence a petasns with wings attached to it is 
the emblem of Hbemes. 

Petaurist (Or. Tcdravpav, a perching jpole, 
probably from v^ffavpos, the JEolic form of 
/icrewpoj, ow high). The name of a genus of 
Marsupial animals, termed Petaunus by Shaw, 
in which the head is rather short, the ears 
small and hairy ; the skin of the flanks is ex- 
tended between the anterior and posterior 
hmbs, and covered with hair ; and the tail is 
not prehensile. The genus inhabits New South 
Wales. 

PeteclilBe (Ital. petecchia) . Small red spots 
produced by the effusion of drops of hlood in 
the skin) ir^ediately under the cuticle. They 
flea-bites,’ and indicate an 
altered ahd im|)(tire state of Ihe blood, 

P^ter-penod. The pbpulai name of an 
impost, o^erwise termed the fee of 2?o«ae, or, 
in the Anglo-Saxon, Somescot: originally a 
voluntary oifering hy the faithful to the see of 
Eome; afterwards a due levied in various 
amounts from every house or family in a 
country. Peter-penee were paid in Primce, 
Poland, and other realms, hi England this 
tax is recognised by the Norman laws oJ 
William the Conq_ueror. Edward III. dis- 
continued the payment when the popes resided 
at Avignon ; but it was afterwards revived, and 
finally ceased in the rei^ of Henry VIIL 
Petiole (Lat. petiolus, a small foot). In 
Botany, that portion of a leaf which connects 
the lamina with the stem of a plant; thi 
footstalk. 

Petit Treason. In Law, the offence o 
murder by a subordinate in certain cases ; ai 
by a servant of his master, an ecclesiastic o 
his prelate, a wife of her husband. But th- 
distinction between this and ordinary murder 
is now abolished. 

Petit-grain. An essential oil obtained 
from the fruit and leaves of the Seville Orange, 

Petitlo PHnciplt (Lat. a demand of th, 
frinoifle). In Logje, a popular designation 
for a species of vicious reasoning, which con 
sists in tacitly assuming the proposition t< 
be proved as a premiss of the syllogism bj 
which it is to be proved : vulgo, begging tht 
•gi/^tion. 

Petition (Lat. petitio). This word signifieo 
generally a supplication preferred by one person 
to another, who is supposed to be capable of 
granting the re 3 .uest. The right of the British 
subject to petition either house of parliament 
"Or the king, was declared by the Bill of Bights, 
this Antis not considered as having repealed 
IL stat. 1 c. 6, by which it is criminal to 
. the putting the hands of more 

J;o a petition for altera- 
tion# hnleas by consent oJ 
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bhree or more justices, or a majority of the 
prand jury at assizes or sessions, &c. ; and 
■epairing to the king or parliament to deliver 
such petition with above the number of ten 
•ersons is also rendered criminal. 

Pbxition. In Equity Jurisprudence, an 
application in writing addressed to the Lord 
Chancellor or the Master of the Bolls, in 
which certain facts are set forth as the ground 
on which the petitioner rests his prayer for 
order and direction of the court. 

Petition of Xllglit. In Law, one of the 
common law methods of obtaining possession 
or restitution from the crown of real or personal 
property. The proceedings upon a petition of 
right have lately been simpMed and improved 
hy stat. 23 & 24 Viet. c. 34. 

In English History, the Parliamentary de- 
claration, made in the third year of Charles I. 
(3 Ch. I. c. 1), of the liberties of the people, 
and assented to by the crown, is commonly 
termed the Petition of Bight. 

Petiveriaceea (Petiveria, one of the gene- 
ra). A small natural order of monoehlamydeous 
Exogens, belonging to the Sapindal alliance, in 
whiwi they are known by having apetalous 
flowers, and a solitary carpel. They are found 
in the West Indies and tropical America. JPeti- 
veria alUacea, the Guinea-hen weed of the West 
Indies, has a strong garlic-like odour, and is 
excessively acrid ; it is used in warm baths to 
restore motion to paralysed limbs. 

Petong. The Cbinese white copper ; it is 
an alloy of copper and nickel, ^akfonq.] 
Petrels. In Ornithology. [PEocELLARiiB.] 
Petrifla,ctlons (Lat. petra,a«!fone,andfacio, 
J make). A general term by which naturalists 
designate the conversion of vegetable or animal 
materials into a stony substance. The word is 
equivalent to such expressions as orgamsed 
fossUs, organic remains^ &c., which, however, 
are all liable to exception on the ground of not 
distinctly explaining what they are meant to 
define; and though the term ^getrifaGUon is 
itself open to censure on the same score, it does 
not seem that any other word more acceptable 
to the naturalist has hitherto been found to 
supersede it. 

Petrobrusians. The followers of Peter 
de Bruys, who, in the twelfth century, de- 
clsdmed against the vices of the clergy, and 
gained numerous adherents in the South of 
Prance. The exact opinions which he advanced 
are to be collected only from the assertions 
of his adversaries, who, at a time when the 
lower classes throughout Europe were listening 
eagerly to violent oppugners of the dominan4i 
church, did not fail to exaggerate their doc- 
trines to suit their own purposes. Besides 
the vague charge of Manieheism which was 
made against most of these sectarians, the 
im;putations cast upon them refer chiefly to 
their contempt for the ordinances of the church/; 
in which, along with the real abuses of the day, 
the crucifixes, images, and relics, the ignorant; 
multitude may have included the saojaments 
and other rites and ceremonies in indiscriminate 
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abhorrence. A treatise was composed against 
them by St. Bernard. (Faber’s Alhigenses and 
Waldemes ; "Waddington’s Hist, of the Churchy 
ch. xviii. ; Milman’s Latin Christianity, bk. ix. 
ch. viii.) 

Petroleum (G-r. v&rpa., Lat. petra, a roch\ 
oleum, 'Rock oil. A liquid bitumen, found 
in several parts of Europe, in Persia, in the 
"West Indies, and in profuse abundance in the 
United States and^ Canada. These oils vary 
in colour and consistence, and their specific 
gravity ranges between 0-83 and 0*89. ‘When 
subjected to fractional distillation, they may 
be resolved into several hydrocarbons, some of 
them volatilising on exposure to the air, and 
leaving scarcely any residue. They have lately 
become of considerable commercial importance, 
and are used for burning in lamps-, as solvents 
for caoutchouc and gutta-percha, and some- 
times as fuel. 

Petrolin. A substance obtained by dis- 
tilling the petroleum of Rangoon ; analogous 
to paraffin. 

Petrosellnum (G-r. v^Tpoa-iKivov, rock 
parsley). The scientific name of the’ genus 
which contains the Parsley, a plant exten- 
sively cultivated in our gardens for its use 
as a potherb, and also for garnishing, for whidb 
latter purpose varieties with beautifully curled 
Reaves are especially grown. The Parsley 
has always been an object of superstitious 
regard, and in some midland parts of England 
the rustics will not transplant it. According 
to Mr. Jones, this herb was dedicated to Pm- 
surHONli as queen of the dead ; and being thus 
dedicated to funereal rites was afterwards con- 
secrated to St. Peter in his character of suc- 
cessor to Charon. The resemblance of the 
leaves of the common plain-leaved Parsley to 
those of the poisonous Fool’s Parsley (Mthiosa) 
1ms sometimes resulted in serious consequences, 
when the latter have been accidentally substi- 
tuted for the former. Hence it. is bettet and 


Petunia (from petun, the Brazilian name" 
of tobacco). This name, applied to the present 
genus in consequence of its near relation to the 
tobacco plant, represents a popular garden 
fiower of the Solanaceous family, remarkable 
for its large showy funnel-shaped or salver- 
shaped flowers, which, originally white or 
purple, have become varied in the hands of the 
gardener tiU they embrace nearly every shade 
between the two, the colours being either plain, 
or veined in a variety of ways, or sometimes 
striped. They rank amongst what are called 
half-hardy plants, and are great ornaments of 
the summer flower garden. 

Petuntse or Peb-tun-tse. A felspathic 
rock, containing an admixture of quartz, and 
used in China, when mixed with Kaolin, for 
making porcelain. 

Petworth. Marble. A variously coloured 
limestone, occurring in the weald-clay, and com- 
posed of the remains of fresh-water shells. It 
IS also called Susses: marble. 

^ Petzite. ^ A variety of Hessite or Telluric 
silver, in which a part of the silver is replaced 
by gold. It is found in the mines of Nagyag, 
and named after Petz, by whom it was ana- 

Peuoedanine (Gr. vevK^lav6s, Utter). A 
ciystallisable principle existing in the root of 
Hog’s Fennel or Sulphur-wort, ^htRemedanum 
offiunndle of botanists. 

Peucyl (Gr. weiKrj, a fir-tree). A liquid 
obtained by the action of lime upon the hydro- 
chlorate of oil of turpentine, of which oil it 
appears to be an isomeric modification. Its 
formula is CioHg. 

^ Peutingrerlan Map or Table ^er, Peu- 
tinger Tafel ; so called from Conrad Peutinger, 
a native of Augsburg, who was the first to make 
it generally known). The name given to a map 
of the roads of the ancient Roman world, 
written on parchment, and supposed to have 
been constructed about the time of Alexander 


safer to use, for all culinary purposes, only the 
curled-leaved varieties, which are sufficiently 
common. 

Petrosllex (Gr. it^rpov, a rock, and Lat, 
silex, Jlint). A name for Adinole or compact 
impure Felspar, like that forming rock-masses, 
or the base of porphyry. 

Petty Jury. The jury in criminal cases 
who try prisoners against whom a true bill has 
been found by the grand jury. 

Petty Xiarceny. A name applied to the 
crime of stealing goods to the value of twelve 
pence or under, in distinction to grand larceny, 
or the stealing of goods above that value, which 
was formerly punishable with death. The 
'distinction between grand and pettylarceny.and 
the capital punishment of ihe former, were both 
abo»^ in 180T (st^eb. -7 & 8 Gdo, IT. c. 29). 

On Hhipboard, a superior 
class of seamen and artificers. They correspond 
in rank and (mutatis mutandis) in duties to non- 
commissioned officers in the army or foremen 
in civil life. 


Severus, a. n. 226. The original, which is 21 
feet in length, and only about one foot in width, 
is deposited in the imperial library at Vienna ; 
but copies of it are to be found in the 'Ptolm.y of 
Bertius ; in Horne, OrUs JDeUneatio; in Bergier, 
TraiUHistoriquedes Grands Chemins deV Empire 
Romain ; and part of^ it in Murray’s Encyclo- 
pcedia of Geography. Combined with the cele- 
brated Itinerary, which it serves admir- 

ably to illustrate, Ihough it differs in several 
essential particulars, the Peutingerian Table 
may be justly, regarded as one of the most 
valuable bequests of ancient geography to 
modern times. In this table the high road 
which traversed the Roman empire in the 
general direction of east and west is made the 
first meridian, and to this every part is subjected. 
The objects along this line are minutely and 
faithfully exhibited ; but of those lying to the 
north and south of it only some general notion 
can be conveyed. From the novel and peculiar 
construction of the table, every object is of 
course enormously extended in length and 
reduced in breadth. (Mannert’s Introduction 
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to his edit, of the PeuUnfferian Tahle, Leipsic 
1824.) 

Pewter (Old Fr. peutre, Dutch |)eautep, 
speauter: Wedgwood). An alloy of tin with 
lead and antimony frequently bears this name ; 
but the best pewter was formerly made of 12 
parts of tin with 1 of antimony, and a yeiy 
small addition of copper. A fine pewter is 
made, according to Aiken, by fusing together 
100 parts of tin, 8 of antimony, 1 of bismuth, 
and 4 of copper. The use of these additions to 
tin is to harden it and preserve its colour ; and 
a good pewter, when dean and polished, has 
a silvery lustre, and does not readily tarn- 
ish, Common pewter, of which measures and 
pewter pots are made, is an alloy of lead and 


and Jc are different numbers, and all are sup- 
posed to satisfy the relation 

(i,^) + (A,«)=0. 

This bein^ understood, a Pfaffian is defined by 
tile following relation, which may be regarded 
as a reduction-formula : 

(1,2, 3, 4, . . . »t-l,w)=.(l,2) . (3,4, . . . n) 
+ (1, 3) . (4, 5, . . w, 2) + . . (1,«) . 2, 3, . .(%- 1). 

It is important to observe that in the symbols 
for the PfadB&ans of lower order on the right of 
this equation the numbers are written in cyclic 
order. The interchange of any two symbols 
i and in fact, is equivalent to a change of 
sign of the whole Pfaman, e. g. 


Peyer*s Glaads. Small glandular sacculi 
peculiar to the mucous membrane of the small 
mt^tines. When scattered ain^y, they are 
^olU<^na‘, when they are 
ai^^^^gisled into- ^ups, are termed 

or p<ttche$^ from 

the anatomist who described them. [Ao- 

MXWATB QxAKDS,] 

Pezopbapa (Gr. pedestrian, and fdijf, 
mgeon). A genus of extinct columbine birds, 
round by Leguat in the island of Rodriguez 
and termed soUtaire. A few bones have been 
preserved in the Paris and Glasgow collec- 
tions, and some have lately reached this 
country. The flgrae of Leguat indicates a 
Struthious affinity in the bird, but the legs and 
neck were longer, the beak shorter, and the 
wings, though useless in flight, were somewhat 
more developed than in Didus. Cuvier pointed 
out its gallinaegous affinities, and Strididand 
(JDodesi^ Ms i^ndrsd, 114) remarks that the 
short ajtshedbeak, and the defrasive structure 
of the wings, remind us of the cassowary 
rather than the dodo, but the osteological evi- 
dences indicate that it offers many points of 
analogy with the dodo and the pigeons. 

Pfaffiau. A name given by Professor Cay- 
ley to‘ certain functions which occur in the 
solution of the following important problem in 
the theory of differential equations, well known 
as Pfaffs problem. To reduce the differential 
expression, 

Xj dtff^^ + Xj dx^ + 4 , , . Xsxt 

where X^, Xj &c. . . are each given functions 
of the 2^^ variables , a-jn, to the 

form 

+ Yn 

where the Yx, Yj . . . Y«, yj, are 

again functions of the same 2n variables. 

Jacobi and Cayley, both of whom have in- 
vestigated this problem in the pages of Crelle’s 
Journal, adopt the symbol (1, 2, 3, 4, . . . «) to 
denotea Pfaffian, being always an even nnm- 
Such a function consists of a sum of 
. (» — 1) terms,- each of which is a 

-factors dr eonsUtumts, The gene- 
kicmstitnent is («, h), where i 


+(1.4) 

(2.3)? 


(1.2) 

(1.3) 

(1,4 

0 

(2,3) 

(2,4 

(3, 2) 

0 

(3. 4) 

(4,2) 

(4,3) 

0 



(1,2,3, . . . n)« -(2, 1, 3 . . . . «). 

The square of every Pfaffiau is a skew symme- 
trical determinant. For instance, 

(1, 2, 3, 4)"= [(1, 2) (3, 4) + (1, 3) (4, 2) 


0 

( 2 , 1 ) 


[Skew Symmetbicax Detbrjixnant.] 

A recent and very complete investigation of 
PfafTs problem by Clebsch will be found in 
Crelle’s Journal, vols. lx. and Ixi. 1862. 

PbacoUte (Gr. a lentil, and Kldos, 

stone), A hydrated silicate of alumina and 
lime, with a small quantify of soda, potash, 
&C. It is a variety of Chabasite occurring 
in greyish-white or pinkish crystals in cavi- 
ties of amygdaloidal greenstone at the Giant’s 
Causeway ; at Castle Rocks, Magiltig^, Derry ; 
also at Leipa in Bohemia ; and at York 
Island. " 

Pbceaclans (Gr. ^atmces). In the Homeric 
Mythology, the inhabitants of an island called 
Seheria, of which Alkinoos, the husband of 
Aret^ and father of NausieaA, is the king. 
Odysseus, cast on the shore of this island, is 
foimd by NansicaA, who guides him to her 
father’s house, where he is hospitably enter- 
teined; but although XausicaA is offered to him 
in marriage, he says that he must go home to 
PenblopI), whom he had left twenty years ago j 
and accordingly^ the Phaeacian ships convey 
him from Sc^erla to Ithaca. Much learning 
has been employed to identify Seheria with 
the island of Oorcyra or Corfu; yet it is but 
lost labo^ to seek in earthly geography for 
the beautiful doud land where the toiling sun 
r^ts for a while before he hastens to his set- 
ting in the far west. 

Pli8Biictg;ams (Gr. ipalvot, to show, and 
yrfittos, rmrriag^. One of the two priptipal 
groups into which plants are divided ; Phaeno- 
gams being those which produce manifiMj; 
flowers, and Crtptogaais those which do not. 
The s^e distinctions are expressed by the 
tetm.% flower^ phenU wa&.fiovjsrle^s ^tomis,. 



PSAETHON 

Pliaethon (Gr. This word, mean- ' 

ing literally glittering^ was at first, like Lykios, 
Pelios, and Phoebus, merely a name for the 
shining sun, as Endymiok was an epithet for 
the sun at his setting ; and as long as this was 
■^e case, there could manifestly be no personi- 
fication of these names. But in the measure 
in which their real meaning was forgotten, 
the temptation to give to each name its own 
embodiment became more and more powerful. 
The process of disintegration in this myth is 
first shown in the Odyssey, xxiii. 246, where 
Phaethon is the name of one of the horses of the 
sun ; it is next seen as the name of a son of 
Kephalos (the head of the sun), his mother 
being either Eos, the morning, or H^mera, the 
day. In another vennon, Phaethon is a son of 
Helios, the sun, and Clymen^, and in fact a mere 
image of his father’s splendour. The disasters 
caused by the excessive heat of the sun might, 
therefore, be attributed to him as to one less 
capable of guiding the fiery horses. Such a being 
must necessarily lack the strength, though not 
the spirit, of his father ; and that wliich would be 
the calm consciousness of power m the parpt, 
would become a rash ambition in the child; 
and thus would be furnished the groundwork 
of the legend of Phaethon, who may be wounded 
and slain, although his father can suffer no 
hurt. Hence the tale ran that Phaethon, 
having through the aid of Clymen^ obtained 
possession of the chariot of tlie sun for one day, 
lost command of the horses, who, approaching 
too near the earth, scorched it up ; that Zeus, 
to arrest the mischief, smote Phaethon with a 
thunderbolt and hurled him from the chariot, 
and that this evil befell him because, contrary 
to his express promise, he touched the horses 
with has whip. 

The whole of this myth reappears in the 
legends of AchiUeus and Odysseus. Of the 
former the image or secondary is Patrodus, the 
son pit Menoeal^ ; of the latter, Telemadhus, 
Mr; Grrote has remarked {Bistory of Greece^ 
ii. 238) that * Patrodus has no substantive 
position ; he is the attached friend and second of 
AchiUeus, and nothing else.’ Hence he can do 
nothing until he is expressly sent forth by 
AchiUeus ; and when he is sent forth, the 
MruMiDOKS stream after him like a pack of 
wolves. Bnt as Helios warned Phaethon not 
to whip the horses, so AchiUeus strictly charges 
Patrodus not to drive his chariot in any other 
path than that which he is hidden keep. The 
injunction is in each case disobeyed, and Patro- 
dns is consequently slain by Hector, as Phaethon 
was smitten by the thunderbolt of Zeus. 

Of Tdemaehus, the son of Odysseus and 
PeneIop4> Mr. Orottf r^piarfcs that he stands to 
his father of dependence 

as that;. to AdnUeus. Like 

.enlv oh the bidding of 
hm he is wounded, while 
bdysseus susto® no hurt, in the battle with the 
suitors. His very name suggests a comparison 
With the myths of Temsphus and TKLBPiw^sa. 
|HilX.IAl>BS.] 
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Pbageclsenilo (Gr. <pa’yi^(uva,ixom tpdyeiv, U 
eat), A term applied to ulcers which rapidly cor- 
rode and destroy the parts which they attack. 

Pbaleenopsls (G-r. tpdAatpu, a moth ; iSjpis, 
ajppearanoe). One of the finer genera of the 
order of Orchidaceous plants. P. amabUis, the 
Indian Butterfly plant, with its large spreading 
dead-white flowers, is very handsome, as are also 
some closely allied plants bearing other specific 
names. P. sumatrana Luddemanniana, 
recently introduced, with very diflEerent flowers, 
spotted and barred with chocolate or pixrple, 
are also prized for their blossoms; while in 
P. Schilleriana, which has beautiful spreading 
pinkish flowers, the leaves are also handsomely 
mottled with grey, thns having both leaves and 
flowers ornamental. They are aU natives of the 
Indian Archipelago. 

Pbalanger (Gr. <pd\ay^ a phalanx). The 
name of a genus of Marsupial animals, in- 
cluding those in which the second and third 
toes of each hind foot are united together as 
far as the last phalanx in a common cutaneous 
sheath, and which have a hinder thumb, but 
no lateral cutaneous parachute. 

Pbalanges (Gr. <}><i\ayyes, battalions). In 
Anatomy, the small bones of the fingers and 
toes. 

Phaiakoes. In Botany, a term applied to 
bundles of stamens, i.e. when stamens are col- 
lected into tufts or groups, as in Hypericum 
and many other plants. 

Pbalanglum or Shepberd Spider. The 
name of a g6nus of Arachnidans, including 
those in which all the legs are very long and 
slender; the tarsi sometimes consisting of more 
than fifty joints. 

Pbalanx (Gr. ^d\ay^). The close order of 
battle, in which the heavy-armed troops of a 
Grecian army were usually drawn up. There 
were several different arrangements of the 
phalanx peculiar to dififerent states; but the 
most celebrated was that invented by Philip 
of Macedon.^ The men stood dose together, 
sometimes with their shields locked, in ranks 
of several men in depth, displaying in front a 
row of long-extended spears, or rather a wall 
of spear-points. The phalanx, whose charge 
was irresistible in a smooth plain by a lighter 
body, was found to be overmatched by the 
combined strength and activity of the Roman 
legion, which was able to take advantage of 
any inequality of ground, and charge in flank 
and rear ; and when once an accident offered 
an opening in, the unwieldy mass of the enemy, 
their confusion was inevitable, and rally hope- 
less.^ Por a detailed account of the various 
modifications of the phalanx, see Dr. Smith’s 
IHotionary of Greeh and Boman Antiquities, s.v. 
‘Exerdtus.’ 

Pbalaris (Gr.). The genus of grasses to 
whieh belongs the plant yielding the Canary- 
seeds of the shops, so much used for feeding 
small cage-birds. This is the P. canariensis of 
botanists, and with its close ovate panicles and 
broad keeled glumes is rather ornamental in 
character. 



PHALAEIS, EPISTLES OF 
Phalaxis» Bpistles of. These letters, 
ascribed to Phalaris, tyrant of Agrigentum in 
Sicily, are now known chiefly as the subject of 
the controyersy between Bentley and Boyle, 
the latter asserting their genuineness, the 
former denying it on evidence which is over- 
whelming in its quantity and force. These 
epistles are first mentioned by Stobseus, who 
evidently did not share the suspicions openly 
avowed by Photius. Such forgeries betray 
themselves chiefly by their glaring anachron- 
isms; but in this case the disguise is so poor 
as to imply a gross credulity on the part of 
those who were deceived by it. 

Pbalarope. The name of a wading bird, 
with the toes provided with scolloped mem- 
branes. The common British species is the 
grey one (Phalaro^us lohatus). 

Plialerse {Lat. ; Gr. ^cixapa). In Boman 
Military Aiitimdties, varions kinds of ornaments 
•#^4" sef vcWIelh ciaefly’ but not exclnsively 
equipment of horse soldiers; 
it wa» MSO ap^ied to thefeonl^etsof the horses 
themselves, feee the third and twenty-second 
M4moires of M. le Beau on the Boman Legion, 
in M&m. de VAcad, des Inscr, vols. xxviii. and 
xxxix.) 

Pballus (Gr. tpaWSs). The emblem of the 
generative power in nature, carried in solemn 
procession in the Bacchic orgies. The worship 
of the Phallus seems to have been universal. 
It was inveterate among the Jews, the Phallus 
being the same as the wooden Ashera, set up 
in me temple itself, and translated in the 
authorised English version hy the word grove, 
for which the women axe represented as weaving 
bangings. The Ashera was placed on the 
stone ^tar of Baal ; hence it is always stated 
that the Ashera is hewn down, while the altar 
on which it stands is overthrown. Among the* 
Hindus the emblem so worshipped is called the 
Linga. [Mtstebies ; Yonl] 

Phallus. In Botany, the name of a genus 
of Eungi of which P. impudicus is one of the 
most disgusting on account both of its appear- 
ance and its smell. 

PHanerogamous. [PniSKOGAMS.] 

Phaneroneurans (Gr. (pav^pSs, manifest, 
and vevpov, a nerve), A name applied by 
Eulolphi to all those animals in which the 
nerves are distinctly eliminated. 

Phaneros (Gr. open). A term 

applied by some odontologists to the teeth, 
wMch were erroneously described as exposed 
dead parts or products, exhaled from the sub- 
stance of formative bulbs. 

Pbantascope. The name given hy Pro- 
fessor Locke, of the United States, to an ap- 
paratus for enabling persons to converge the 
optical axis of the eyes, or to look cross-eyed, 
and thereby observe certain phenomena of bin- 
'^Q|ar vision. It consists of a flat base-board, 
npnght rod at one end bearing two 
which may be clamped at any 
of a retort stand. The upper 
screen or having a 
sHt of an inch .wide and 
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about three inches long, so that both eyes may 
be applied to it at once, the middle of the 
aperture being directly over the centre of the 
base-board. The lower socket bears a move- 
able screen of pasteboard or thin wood, having 
an opening of about three inches long, and an 
inch wide, and so adjusted that its centre is in 
the same straight line with the centre of the 
set in the upper card and the centre of the 
base-board. This screen has an index marked 
across its middle. In experimenting with the 
apparatus the observer places an object on the 
base-board, looks downward through the slit in 
the upper screen, and slides the lower up or 
down till the required adjustment is attained. 
For example, let the letter A be written^ twice 
on the hase-board, about two and a half inches 
(the width between the eyes) apart, and in the 
Hne of the axis of the apertures of the screens ; 
and suppose the lower screen to he close down 
to the base-board. On gradually raising this 
screen, and keeping the eyes directed to the 
index and not to the letters, each letter will 
separate and appear double, So that four letters 
will be seen. As the screen is raised, the two 
internal images gradually approach and become 
optically superimposed, or coalesce into one, so 
that there are only three letters visible, and 
the middle or superimposed figure is the 
phantom or image where there is really no 
object. On ceasing to look at the index, and 
dire’eting the eyes on the base-board itself, the 
phantom figure instantly vanishes. 

PUantasmagroria (Gr. tpdi/racrfxa, an ap- 
pearance). An optical apparatus, hy means of 
which the images of objects can be magnified or 
diminished at pleasure, and motion given to 
them by which a strong iUnsion is produced. 
The apparatus is, in fact, nothing more than a 
magic lantern, in which the images aa:© received 
on a transparent screen, and the sliders <m. 
which the figures are drawn rendered per- 
fectly opaque, except in the figimes themselves ; 
so that all light is excluded, excepting that 
which is transmitted through the image. The 
lantern, mounted on wheels, is made to recede 
from or approach to the screen, by which the 
enlargement or diminution of the image is 
effected ; and in order to preserve distinctness 
in the picture, the tube in the side of the 
lantern which carries the lens is, by a particular 
mechanism, drawn out or pushed in, so as to 
increase or diminish the distance between the 
lens and the slider, as the lantern approaches 
to nr recedes from the screen. The phantasma- 
goria affords a very popular exhibition in lec- 
ture rooms. [Magic Lanteeit.] 

Pbarbltls. A genus of Convolviilace<B to 
which is now referred the very handsome 
flower garden annual commonly called Convol- 
wdus mayor, along with some other species 
formerly referred vdth it to the genus Ipomoegi 
The common sort, formerly Ipomm pwrpu/)^ 
is now Known as P. hispida. ^ > 

Pbarlse^# A sect among the Jews,, who04 
name is derived from pharos, a. Sel^ew word 
signifying separated or s^ ape^,. thej^ 
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separated themselves from the rest of the nation, 
and pretended to the distinction of peculiar 
holiness. The time of their origin is not ac- 
curately determined. They are not mentioned 
in the Old Testament, hut are thought by some 
to be the same as the Assideans of the books 
of Maccabees. They are referred to by Jose- 
phus as a considerable sect, n. o. 110. Though 
their rivals the SADDtrCTES numbered amongst 
themselves some men of the highest rank, and 
those who affected to be conversant -with the 
manners and philosophy, of the Greeks and 
Bomans, the Pharisees embraced a greater 
proportion of the upper classes, and were sup- 
ported by the admiration of the people and the 
national feeling in favour of the opinions and 
habits of their ancestors. Besides being strict 
interpreters ofthe written law, their sect snper- 
indneed upon it what they called the traditions 
of the elders, and asserted that Moses delivered 
an oral law as a supplement to that of the 
Scriptures. They are frequently reproached 
in the Gospels with so explaining the latter 
hy the former, as in effect frequently to destroy 
the validity of the written law. They also ob- 
served many outward ceremonies with a studied 
ostentation which gained for them the venera- 
tion of the multitude. They maintained, in 
opposition to the Sadducees, the popular doc- 
trine of the resurrection, with which they 
mingled some wild notions touching the trans- 
migration of souls. 

PbarmaooUte ^Gr. <l><lp(iaKov, ^oisovif and 
xWoj, stone). Native arseniate of hme. It 
generally occurs in delicate silky fibres or stel- 
lated groups of acicular crystals, or in botry- 
oidal, globular and stalactitic forms. It is of a 
white or greyish colour, but has often a super- 
ficial tinge of red or violet, owing to arsenate of 
cobalt. It is found, amongst other places, at 
Andreasberg in the Harz, and at Joachimsthal 
in Bohemia. 

Pluunnaeology (Gr. <pi()fMiK0v, a medicine, 
and x6yos). The history of the properties arid 
uses of drugs- 

Pharmacopoeia (Gr. ^apfjMKoiroCLa). A 
book containing directions for the prepara- 
tion of medicines. Previous to the year 1863, 
three Pharmacopceias were extant in Great 
Britain, viz. those of the Colleges of Physi- 
cians of London, Edinburgh, and Dublin. In 
1863 a British Pharmacopoeia was compiled 
by the Medical Council of the kingdom, and 
sanctioned as a substitute for its prede- 
cessor. 

Pbarmacoslderite (Gr. ^dppMtov, and 
ffityipoSfiron). Native arseniate of iron* [Cubb- 

OBB,] 

Pltarmaoy (Gr. 4}Up/iAice^'Tthe me of medi- 
cines). The branch <ff know^eiige wMch relates 
to the mefiical aud chemical bSstbiy '6f the dif- 
the Medicii; to the 

them,Hheir efifwts, and 
composition. ' , 

Pharos. Prcmerly the name 'of an island 
at the month of the harbour of 'Alexandria, on 
Which a lighthouse was ertetod.;. whence it 

Von. II. 881 
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came to be applied as a common name for all 
lighthouses. [Lighthouse.] 

Pharyngrogrnatht (Gr. ^dpvy^, the throat, 
&ndLyvddos, the jaw). An order of fishes in which 
the endoskfdelon is ossified; the exoskeleton 
in some as cycloid, in others as ctenoid, scales; 
the inferior pharyngeal bones coalesced; swim- 
bladder without duct. The Saiirypike and 
Wrasse form examples of this order. 

Pharyngotoxny (Gr. <}>dpvy^, and refivaj, Z 
cztt). The operation of making an external 
opening into the windpipe, necessary in certain 
eases of suffocation. 

Pharynx (Gr. (pdpvyZ). The back part of 
the mouth ; it is somewhat funnel-^aped, 
attached to the fauces behind the larynx, and 
terminating in the oesophagns. 

Phascclarctos (Gr. (pdcsccKos, a pouch, and 
dpKTos, a hear). The name of a genus of Mar- 
supial animals, of which the koala is the type : 
its dentition is like that of the kangaroo rats ; 
hut it has no tail, and has short hind legs. 

Phasoolome (Gr. ^dcKoaXos, and jivs, a 
mouse). The name of a Marsupial quadruped 
commonly called the wombat, which has the 
teeth of a Eodent animal, with the exception 
of an additional true molar on both sides the 
jaws. Three living species are known, the Phus- 
colomys womhatits, the P. platyrrhinm, and the 
P. ratifrons. In latter pliocene tertiary times, 
a species flourished in Australia as large as an 
ox, the P. gigas. 

Phascolotberlum (Gb, ^dffwoKos, a pouch, 
and B'f\p^ov,'’a beast). A genus of small mar- 
supial insectivorous Mammalia, of which the 
solitary species Phasooloiherium Bmhlandi, 
was discovered in the oolitic strata of Stoiies- 
field, Oxfordshire. The inward inflection of 
the angle of the jaw indicates the marsiipial 
dharacter of this species. The dental for- 
mula was : — 


Pbase (Gt, tpdris, appearance). In Astro- 
nomy, this word denotes the different appear- 
ances of the moon or planets, according as a 
greater or smaller portion of the hemisphere 
illuminated by the sun is visible to the ob- 
server. The phases of the moon sometimes 
denote in particular the new moon, the full 
moon, and the quarters, these being the prin- 
cipal phases. In the case of the most distant 
planets the phases are not snfiB.eiently decided 
to be visible in our instruments. 

Phase. In Natural Philosophy, the parti- 
cular state, at any given instant, of a pheno- 
menon which undergoes a periodic change, or 
increases to a given point, and then diminishes 
in a regular gj^ation. Thus we speak of the 
phase of a tide, phase of an eclipse, &c. 

ybaseolus (Gr. <}>a<rdio\os, or (pdcrrjXos, a 
Mdneg bean). A^nus of Legiminosm, mostly of 
climbing habit, the leaves usually with thin 
largish leaflets, and the flowers remarkable for 
the keel terminating in a twisted point. _ There 
are numerous species, natives of hot climates, 
3L 
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and many of them Tiaye long been cultivated as ' £ 
food for man. 

The common French orKidnejrBean, or Hari- 
cot, JP. 'mUganB, of uncertain origin, though pro- 
bably Asiatic, is the most generally cultivated 
an Europe and other temperate climates. The 
earliest notice we have of Kidney Beans is that 
given by IPliny, who says the pod is to be eaten 
with the seed. Several kinds appear to have 
beenknownto Gcrardein 1690. Some aretermed 
vmners, from having twining stems six or eight 
feet high; others are dwarf and bushy. Of 
some of these, again, the young ^eenpods, of 
others the seeds, are eaten ; while in a third 
division both pod and seed may be used until 
nearly arrived at maturity. In this countY 
the green pods in a young state are most valued, 
and when properly dressed they are highly 
esteemed as a wholesome and excellent vege- 
£ahle. On the Continent the ripe seeds, under 
fte name of UaHcoUt are much used hy cooks 
itt'&e c€»lnpo»1ion of a dish so called, as weU 
as for soups and stews ; and in Homan Catholi< 
countries they form the greater part of th< 
food of the people during Lent. When veiy 
young, the green pods are frequently preserved 
as a pickle by themselves ; they also form an 
ingre^ent in mixed picTdes. 

The Scarlet Hunner Bean, P. wtdtiflorus, 
native of Mexico, is usually considered to he 
half-hardy annual, although in reality it m 
tender perennial, having tuberous roots, whid 
may be taken up and preserved di^g winte: 
for planting in spring. The plant is of twmini. 
habit, and if supported will climb to the heigh' 
of eight or ten feet. The pods are pendulous 
n<^ quite solongas’those of the common Kidne; 
Bean, but broader,’ rougher, andmoresucculen" 
As a eulmary vegetable, the Scarlet Bunner ’ 
much esteemed, particularly in the garden 
the cottager. The young green pods are dressec 
in the same way as those of the Kidney Bean. 
The roots are narcotic and poisonous, 

P. hmatus is so generally cultivated in he 
climates, that it is diifficult to ascertain iti 
origin. The species is too tender for growth ii 
European climates. In general aspect it is much 
like the common French Bean; but the po" 
is flat, short, broad, and somewhat crescent 
shaped. P. Max, with P. Mungo, is much 
cultivated in India and some parts of Afric£ 
and has narrow, hairy, nearly cylindrical podf 
P. Caraealla, believed to be a native of Braadl^ 
is often grown under the name of Oaracol m 
the gardens of South America and Southern 
Europe, and sometimes in those of India 
for its large showy and sweet-scented flowers 
|;ViGBr4..] 

Phas i anideB (Gr. ^atnmf6s, a 
The name of the family of Gallinaceous birds o 
which the genus Fh^anus is the type. The 
pheasant is a native of warmer and drier cli- 
mpites than England, as the linnaean specifii 
{jFhd^wius colohwii) implies. Cuvier, 
^S|ll^,the story that it was brought from 
the Phasis hy the AnGoaq^Auri 
difl^sedovi 


ill temperate Europe. It is consequently a 
latter of difficulty to preserve the species in 
lis coimtry ; and were it not for the assistance 
hich the common fowl affords in hatching the 
iggs of the pheasant, the breed would probably 
oon become extinct ; for altho^h the female 
irodnees a* great many eggs in the artificial 
)reserves of the wealthy sportsman, yet she 
loon forsakes the task of incubation, when dis- ■ 
.urbed, as is too often the case, by the male. 

When roused, the pheasant -will not unfre- 
qnently perch upon the first tree, and seems 
more intent upon the dogs than the approach 
of the sportsman : they hetray themselves like- 
wise by their habit of crowing or making a 
chuckling noise when they perch. Foxes de- 
stroy many pheasants ; and as these are com- 
monly females engaged in incubation, the ten- 
dency to diminution of the race from this cans© 
is increased. But the chief loss of the pheasant- 
hreeder is caused by the mortality of the young 
birds, about the time of changing their nestling 
feathers, produced by the developement of groat 
numbers of a peculiar species of Entozoon 
{Byngwmm trachedis) in the windpipe. This 
aecnmnlation occasions a dijBficnlty of breathing ; 
and the convulsive attempt to gasp the air, or 
expel the worms, has occasioned the name of 
the gauges to he given to this disease. 

The best remedy is a [preventive treatment, 
by due attention m keeping the young phea- 
sants clean, and by administering plenty and 
variety of food, I^en the disease is far ad- 
vanced, the best remedy is to make the birds 
breathe air strongly impregnated -with fumes of 
tobacco, carefully watching its effect. 

The male pheasant is distinguished, like most 
Qcdlvnacea, by its superiority in size and by its 
brilliancy of plumage from the female ; and the 
dependency of this mfference on the g^erative 
function is proved by the remarkable instaaaces 
of assumption on the part of the female of more 
or less of the male livery, consequent upon the 
abrogation of that function in her either by age 
or by injury or disease of the female organs. 
The food of the pheasant varies according to 
the season ; in winter it consists chiefly of grain 
and seeds ; in spring and summer of insects 
and nutritive bulbous roots, as that of the crow- 
foot {Bammcuhis btdhosua). 

The pure breed of Fhasianus coloMcua is 
distinguished by the absence of the white ring 
round the neck, and the reddish copper tint of 
the croup. Amother species, from China, with 
a white ring round the neck, and a greener 
cast of colour, especially upon the croup, has 
also been imported and turned wild. It seems 
to have produced a prolific race of hybrids with 
the common pheasant. 

China produces several other species, whic^ 
are remarkable for their superb and brilliant 
plumage; as the golden pheasant (Ph, 
Amherst’s pheasant {Ph. Amheretn) ; both of 
which have a gorgeous ruff round the neck, 
and the latter is remarkable for its exceedingly 
long tail. A like appendage characterises tilie 
magnificent Beeves’s pheasant (PA. JReemu)^ 
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The silver pheasant (PA nycthemmis) from 
China^ and the PTumanuos Uneatus from the 
mountains of Thibet, approach nearer in their 
carriage to the common fowl. Other species of 
pheasant (e. Phasianus ignicoUis) have been 
recently received from Japan. 

Pbeasant. [Pha-sianidje:.] 

Pl&elditia (Grr.). A name given in later times 
to the Spartan Syssytia.. It was probably a 
corruption of ^iXlna, love-feasts, a word answer- 
ing to the Cretan IraipeJot, from which they 
differed in this, that each head of a family con- 
tributed a certain portion at his own cost, or 
on failure was excluded from the public tables. 
The various dishes of these meals were pre- 
scribed by law, and consisted chiefly of the 
Spartan black broth and pork. 

Pbenaklstosoope (Gr. <p€vaKLffiJi6s, illicsion ; 
trKorrdaf, I view), A philosophical toy, which 
illustrates the principle of the ^ersistmoe of 
impressions on the retina of the eye in a very 
ingenious manner. It is thus described by Sir 
P. Brewster {JEncy. Brit, art. ' Optics ’)• 

‘This instrument was, we believe, originally 
invented by Pr. Eoget, and improved by M. 
Plateau, at Brussels, and by Mr. Paraday. It 
consists of a circular disc from six to twelve 
inches in diameter, with rectilinear apertures 
on its margin in the direction of its radii. A 
series of figures, of a rider, for example, leaping 
a fence, is drawn on the circumference of a 
circle, parallel to the rim of the disc. 
figure represents the rider and horse standing 
before the fence ; and the last figure represents 
them standing over the fence, when the leap is 
completed. Between' these two figures there 
are several others, representing the rider and 
the horse in various parts of the leap. The 
observer then stands in front of a looking glass, 
with the disc in his left hand, attached to a 
handle, and by a piece of simple mechanism he 
wlurls it rapidly round, looking at its image in 
the glass through the notches in its margin. 
He is then surprised to see the horse and his 
rider actually' leaping the fence, as if they were 
alive, and returning and leaping again as the 
disc revolves. If we look over the margin of 
the disc at the reflected picture on the face of 
the disc, aU the figures are effaced, and entirely 
invisible j hut when we look through the 
notches, we only see the figure of the horse and 
rider at the instant the notch or aperture 
passes the eye, so that the picture instan- 
taneously formed on the retina is not oblite- 
rated by preceding or subsequent impressions. 
Hence the eye receives in succession the pictures 
of the horse and rider in aU the attitudes of the 
leap, which are blended as it were into one 
action. The apparent velomty with which the 
horse and ridar advance (supposing the disc 
always^ have the. ^laneveloeily') depends on 
betweentiie number of apertures 
in €€ the disc, axtd the number of 

figures; the horse and rider.’ 

PbenfUkite (Gr. a deceiver). The 

rhomhohedral Emerald of Mohs. A silicate of 
^cina, composed of fifty-five per cent, of silica, 
883 
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and foriy-fiye glucina. It, occurs in colourless 
or bright wine-yellow crystals, inclining to red, 
at Katherinenburgin Siberia, in mica-slate, and 
also north of Miask; at Tramont in Alsace, 
and Durango in Mexico. The name has 
reference to the resemblance to Quartz, for 
which this mineral may be mistaken. 

Phene. One of the chemical synonyms of 
the hydrocarbon usually called benzole, O.aHe. 
It has also been called hydride of phenyl, 
and is in that case represented by the formula 
CijjHg, H, [Bmsrzox..] 

Phenecto (Gr, <poiyi^, ;purple). The purple 
powder which is pyecipitated when sulphuric 
solution of indigo is diluted with water. It 
appears to be a hydrate of indigo. 

Plienglte. [Muscovite.] 

Phengrltes iMCarble. [Mauble.] 
PhenicAold. Carbolic acid. Phenol. The 
hydrated oxide of phenyl, A product obtained 
chiefly from coal-tar ; hence the name, from 
falvoo, I show. A synonym of OAUBonio Acm. 

Phenomenon (Gr. (paivSfiepov, part, of 
^alvofiai, I appear). In Natural Philosophy, 
this term is usually applied to those appearances 
which are produced by the action of me differ- 
ent forces upon matter. Thus the fall of a 
stone to the earth, the motion of a planet in 
its orbit, a flash, of lightning, the explosion of 
gun cotton, and the combustion of fuel are all 
natural phenomena. 

Phenyl. A radical hydrocarbon =Ci 2 H 5 . 
Phlg^Uan SKarhle (so called from having 
been discovered near the site of Phigalia, a 
town of Arcadia). The name given to a series 
of sculptures in alto rilievo, now deposited in 
the British Museum, where they form part of 
the collection known by the name of the Mgin 
Marbles. They originally formed the ftinge 
round the interior of the ceUa of the tem]^e 
dedicated to Apollo Epikouros, or the Pro- 
tector. They represent the combat of the 
Centaurs and the Lapithae, and that of the 
Greeks and Amazons, resembling both in de- 
sign and execution the decorations on the 
Parthenon. As the temple is said to have 
been built by Ictinus, it is not improbable that 
these sculptures were designed by Phidias. 
"PABTHBiTOXi Etaisr Maebles.] 
Plilladelpbacetae (Philad^phus, one of 
the genera). A natural order of epigynous 
Exogens, belonging to the Grossal aUiance. 
They consist of shrnhs, with deciduous leaves, 
and indude PhiladsVphws and JDeutzia, two of 
the most ornamental genera of hardy flowering 
shrubs, the former of which is called Mock 
Orange or Syringa- The group is particularly 
marked hy its valvate calyx, indefinite sta- 
mens, and capsular fruit with axile placentae 
and disunited styles. The leaves of Phil- 
addphvA ooronaHvs cucumbers, and 

its flowers yield an oil which has been used for 
adulterating oil of jasmine, 

, Plitlanflivopliilsm. A name given in 
Germany to the system of education on natural 
principles, as it is termed, which was pro? 
moted by Basedow and his friends in the last 
3n 2 
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Century, and mainly founded on the notions of 
Locke and Uonssean. An institution for the 
purposes of education, founded under the pro- 
tection* of the duke of Dessau in 1774, was the I 
first so-called Philanthropin. It was dissolved ! 
in 1793 ; and of the different institutions after- ‘ 
wards founded, only one, it is said, has con- ' 
tinned to maintain itself. But the labours of | 
the Philantliropinists have no doubt infiuenced 
largely the modem system of education* 

. Pbileslaceee (Philesia, one of the genera). 
A small natural order of monocotyledons, I 
referred hy Lindley^ to his class of Dictyogens. 
Their chief distinctive characters reside in their 
trimerous symmetry, their consolidated carpels, 
and their parietal placentse. It comprises 
La^agtria rosea^ one of the handsomest of 
greenhouse dimlaers, with a hexapetaloid pe- 
rianth; and JPhUesia huxifoliay the Pepino of 
Chili, a stiff dwarf shrub, with small hox-like 
leayess, and showy three-petaled flowers. [La- 

*. mamtev or ^beir. [Kilt.] 

, PmUpplo. The title of several orations of 
Demosthenes against Philip kin^ of Macedon, 
the spirit and animosity of which has caused 
the name to be transferred to similar composi- 
tions by other orators. Thus Cicero gave this 
name to the orations which drove Mark Antony 
from Borne and compelled the senate to pro- 
secute the war against him after the murder 
of Julius Caesar. 

pmuipBlte. A Ume-Harmotome found in 
white translucent crystals near the Q-iantfs 
Causeway, and in minute flesh-coloured cry- 
stals in amygdaloid at Magee Island, London- 
derry, at Vesuvius, &e. It was uamed after 
Wiliam. PhllEp the mineralogist. 

The name PhUUpsltB is applied hy some 
Preneh authors to Purple Copper. 

Pblllyrea (Gr, The name of a 

genus of evei^een shrubs, belonging to the 
order Oleacea, introduced from the region of the 
Mediterranean, and much tised for planting in 
shrubberies. There are two or three species 
and several varieties, all of close bushy habit^ 
and with neat persistent foliage. Along with 
yews and hollies, they were formerly much 
employed as subjects for the topiary art. 

Pblllyrln. A hitter crystalline principle 
contained in the PhUlgrea latifolia. 

. Pblloctetes (Gr, In the 

Pomeric Mythology, Philoetet^ is mentioned 
as a son of Poeas, who, when on his way to 
Troy with the Achaeans, was left at Lemnos, 
because he had been bitten by a snake, and 
Was suffering from the wound. But round this 
name has gathered a large amount of floating 
legend, for which the mere silence of the 
extant Homeric poems cannot prove a post- 
Homerie origin. To the remarks already made 
cm this point under Pauis, must be added the 
^ution rendered necessary by the loss of many 
imswiiant poems -belonging to the Homeric 
Poets,] These incomplete 
that Philoctetes was bitten by a 
Ohrys^ tire. golden, and 
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near the temple of Athena [MtisnsuvA], the 
dawn^goddess. The wound ciiuscd ^ievous 
pain, and the hero remained in Lemnos, inactive, 
like Achilleus at Troy, and Meleagros in 
Calydon, until Odysseus came to summon him 
to Hion, which could not he taken except by 
the invincible arrows bequeathed to him by 
Heracles. With these weapons he slow Paris. 
After the fall of Troy, he journeyed, like the 
other heroes, to Hesperian or western lands, 
and was finally slain by Bhodians on the coast 
of Italy. 

The incident of the snake-bite on the foot is 
repeated in the legend of Eurydic6 [Obpuexjs] ; 
while the snake, the serpent of the night, 
reappears in other myths as the snakes who 
attack Heracles in his cradle, as Python slain 
by Apollo, and Fafnir slain by Sigurdr. Phi- 
loctetes, like Odysseus, fights, it is trufe, with 
poisoned arrows — a custom for which among 
the historical Greeks there is no evidence; 
but they are the arrows of Heracles and other 
solar heroes, all of which are invincible and 
never miss their mark, and cannot be shot by 
any biit their owners. The idea of the poison 
was the result of the same confusion which 
turned Areas and Callisto into bears [Bishis, 
THE Seven], and Ltcaon and his sons into 
wolves : the word 7ov, which like lolfe, locast^, 
&c. had expressed the violet colours of dawn, 
being confused with i6s, an arrow, and hence 
poison, as shooting like a dart. 

Pliilology (Gr. I love, and Xciyos, 

speech, discourse). This word appears to have 
been used by the ancient writers to designate 
the whole circle of the sciences, considered, not 
with respect to their respective subject-matters, 
but to the language in which they were con- 
veyed. A philologist was one who studied or 
taught the elegance of diction, as applicable 
to every branch of human learning; nor capt 
the meaning of the designation be very accu- 
rately distinguished from that^ of the ypaju/ia- 
Ti,K6s, or grammarian; while sometimes the 
term philology was usurped in a wider sense, 
so as to comprehend learning in general. 
After the revival of letters, the word was in- 
troduced into modern European languages, 
hut in a much more restricted signification. 
It then comprehended grammatical criticism 
and etymology, and some branches of archaeo- 
logy; and as these studies were almost con- 
fined to the ancient languages, and other relics 
of classical antiquity, which alone were then 
studied in a scientific manner, the only philo- 
logists were the learned investigators of the 
Greek and Latin idioms and literature. Com- 
mentaries on ancient authors, et 3 rmolcgical 
works, and glossaries of their language, gram- • 
mars, &c. were then the class of writings - 
usually denominated philological ; and although 
^e field of philolo^, considered in this senses 
is now more extensive, as the modem European 
and non-European languages have also become 
the subjects of accurate investigation, it is 
with ibis general meaning that the word 
has chiefly been used by English writers. .It, 
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is defined by Johnson, criticism, grammatical 
learning. In this popular sens© philology 
may be said to embrace, 1. Etymology, or the 
science of the origin of words ; 2. (Grammar, 
or the science of the construction of language 
in general and of individual languages ; 3. l3l- 
terary criticism, or the investigation of merits 
and demerits in style and diction. 

Of ^te years, however, a new and very 
extensive province has been added tp the 
domain of pliilology; viz. the science of lan- 
guage in^ a more general sense, considered 
philosophically with respect to the light it 
throws on the nature of the human intellect 
and progress of human knowledge; and his- 
torically, with reference to the connection 
between different tongues, and the connection 
thus indicated between different nations and 
races. In this sense the term ^ comprehends, 

1. Phowlogy, or the knowledge'of the soimds 
of the human voice ; which appears to include 
orthography, or the system to be adopted 
when we endeavour to render, by our own 
alphabet, the sounds of a foreign language; 

2. Etymology, 3. Ideology, or the science of the 
modification of language by grammatical forms, 
according to the various points of view from 
which men contemplate the ideas which words 
are meant to express. 

Classical FhUology . — ^By German writers the 
use of the word philology .is still not uncom- 
monly restricted to this branch of study. The 
earliest commentators, lexicographers, and 
grammarians, whose works wo possess, flou- 
rished in Greece and Eome at various periods 
between the Christian era and the fall of the 
Eoman empire. During the middle ages the 
knowledge of the classical languages, or of the 
works written in them, ceased to be cultivated 
as a science. Classical philology was rerived 
about the end of the fourteenth and the be- 
ginning of the fifteenth century, chiefly by the 
labours of various learned Greeks expelled 
from their own country. In the fifteenth cen- 
tury, Italy was pecniiarly animated with a 
zeal for classical literature. In the following 
age, the cultivation of this study passed chiefly 
into the hands of the French, Dutch, and Ger- 
mans, Under the industrious writers of Hol- 
land and Germany it assumed a new form. 
Less elegant, and pursued in a less poetical 
spirit than it had been among the Italians, It 
became a vast and laborious science, exacting 
the severest industry, and no common ingenuity. 
During the sixteenth and seventeenth centuries, 
philologists may be said to have been chiefly 
occupied in collecting the materials of know- 
ledge ; the task of criticism, and of separating 
the true from the fals^e in classical idiom and 
diction^ began with the Seventeenth ; and the 
earlS^ "ifetme in this' d^artment of study is 
thefd-ost illustrious ; that, namely, 
df 'Ei&rd Since his time, we have 

had many distinguished classical scholars in our 
own country, especially in the present century, 
which has produced the works of Parr, Person, 
and Elmsley ; but Qermany still remains the 
885 


true nursery of classical research; afid th® 
school of Wolf, Heyne, Hermann, and Niebuhr, 
in that country, has laid down canons of en- 
quiiy as to the genuineness and authority of 
some of the earliest works in the ancient lan- 
guages, which have imparted a new character 
to classical criticism in general. [Gbammab, 
Gompakativb; Language.] 

PltUoIoiryf Biblical. The art of criticising 
the languages and dialects of the Hebrew and 
Hebrseo-Greek writers in order to elucidate the 
meaning of the writings of the Old and New 
Testaments. The Hebbew Language, closely 
akin to the Phceiiician, received some modi- 
fications, owing to the sojourn of the Israelites 
m E^pt. How old the book of Job may be, 
is still a subject of controversy among critics, 
some of whom suppose that it was originally 
written in Arabic and afterwards translated, 
while others trace it to a remote period of 
Hebreco literature; but whatever be the date 
of that book, the Pentateuch must ever be 
considered the basis of the Hebrew as a fixed 
written language. The institution of the schools 
of the prophets, under the Judges, no doubt 
tended to give the polish and poetic character 
seen in the writings of the age of David and 
Solomon ; but the Hebrew language remained 
essentially the same down to the conquest of 
Palestine, first by Shalmaneser (who intro- 
duced an Aramaean population in place of the 
expelled ten tribes) ; and secondly by Nebu- 
chadnezzar, who (b.o. 588) took Jerusalem and 
transported the chief members of the two re- 
maining tribes, according to a still prevalent 
Eastern custom, into his own territories. The 
Jews, however, during their captivity at Baby- 
lon, not only acquired new habits, but re- 
ceived many additions to their language, both 
of words and idioms ; and henceforward they 
spoke a dialect usually known as the Hebreso^ 
Aramaic, bearing nearly the same analogy to 
the Hebrew that the modern Italian bears to 
the Latin. In the later historical writers 
traces may be discovered of this corruption. 
The prophecies of Haggai, Zechariah, and Ma- 
lachi, also, though very pure, present a few 
instances of Chaldeism ; but the new dialect 
is most of all perceptible in the Targums and 
other commentaries by which alone the Berip- 
tures could be made intelligible to the com- 
mon people. Schultens, Kosenmiiller, the elder 
Michaelis, Bishops Louth, Horsley, and Co- 
lenso, Geseniiis, Ewald, and Professor Lee 
have endeavoured to elucidate the history of 
the Hebrew langjuage ; and the best editions of 
the Hebrew Scriptures are by Kenuicott and 
De Eossi. After the cessation of Hebrew 
prophecy on the death of Malachi, about 400 
years b.c., the Aramsean dialect prevailed more 
or less, owing to the adherence of the Jews 
to their national language, down to the cap- 
ture of Jerusalem by Titus. The conquests 
of Alexander, however, had an undoubted in- 
fluence over the learned castes, who gradually 
became acquainted with the Greek language ; 
and accordingly (b.c. 280) Ptolemy Phil- 
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adeltos inyited five Jewisfi scribes to Alex- inductive pbSlosopby (as opposed to all deductive 
andria for tbe purpose of translating the Pen- systems) which Lord Bacon is held, perhaps 
tateuch into Greek. Some years afterwards not altogether correctly, to have introduced, 
the other books of the Old Testament were But whether he first enunciated the principle, 
translated by different hands ; but the name or whether Socrates acted upon it when he 
SitPTaA.G-mT is a misnomer; and the story insisted that ethics alone furnished a real basis 
connected with it (resting wholly on the or science, inductive philosophy may be de- 
very questionable authority of Plutarch and scribed as a system which receives no evidence 
Diodorus Siculus) is unworthy of credit, hut that of fact, and owns no authority hut 
The work, however, is written in good Mace- that which is derived from experience. AH 
donian Greek (koiv^ StiiXeKTos), with a few subjects, therefore, it regards as open questions; 
Hebrew admixtures ; and hence the Septuagint and all prejudices or prepossessions which may 
should he studied in connection with the New interfere with a dispassionate analysis it utterly 
Testament, which presents similar features. In disclaims. This process of rejection, which 
the time of Christ the Aramaic (as the Gospels Lord Bacon held to he an indispensable condi- 
fumish abundant proof) was the vulgar Ian- tion for the attainment of truth (i. e. the truth 
guage of Palestine; and even Galilee had a ot the purification of the inieUeot; 

separate though cognate dialect. (Luke xxii. and to it we owe all those results of modern 
69 ; Acts ii. 7.) At this time the Greek Ian- science, which, while enormously extending the 
,guag6, so far as the regions west of Palestine empire of man, establish continually on a firmer 
concerned, was the great medium of com- footing the dominion of an unbroken law, ad- 
idltiiiSeation'. H^oe the Gospels and other mitting no interruptions and excluding alto- 
Christian hooka were written in this lan^a^e ; gether any ideas of arbitrary interference, 
and thus arose those peculiarities of Action, [Logic.] 

B!!ehrew expressions, &c., which mark the Many valuable histories of philosophy have 
Hellenistic writings of the New Testament, appeared of late years, especially in Germany. 
This, indeed, constitutes the science of Biblical The most celebrated are those of Bmcker, 
philology ; and in this work the labours of Tennemann, and Bitter. A sketch of the 
wetstein, MiU^ Grieshaeh, and more recently histo:^ of philosophy, written by the late 
of Sdiolz, Laehmann, and Tisohendorf, have Mr. Dugald Stewart, originally prefixed to 
been employed in producing a sound text feom the Bnc^olo^adia JBntannica, is now printed 
the examination of the best MSS. in a separate volume, 

3PMlo8oplLer*s Stone. [Axchemy.] :Plillter (Gr. <l>l\rpov). A drug or prepara- 

l^bllosoplilo Candle. An inflamed jet of tion supposed by the ancients to have the power 

of exciting love. Notiung certain is known 
'iPbUoaopmo'Wool. Oxide of zinc formed respecting the composition of these potions; 
4uriag the combustion of the metal, when i but their operation was so violent that many 
4flGa!l» abGut m white flocks in the air. It has persons lost ^eir lives and their reason by 
hlso been called mMl dlmm and pympholix. their means. The Thessalian philters were in 
Philosophy (Or, and o-o^fa, the highest celebrity, (Jnv. vi. 610.) 

idsdom). In common acceptation, a general PhUydraceao (Philydrum, one of the 
term, signifying the sum total of systematic genera). A small group of petaloid monoco- 
humau knowle^e. It is commonly divided tyledons, nearly allied to the Xyridacees^ differ- 
- into three grand departments ; metaphysics, ^ chiefly in wanting an outer perianth, in the 
physics, and ethics. If we include in the first inner perianth being two-leaved, in having 
logic, this may he regarded as a complete three stamens, two of which are abortive, and' 
distribution of science, properly so called. The in the large embryo lying in the axis of the 
first has for its object those truths which go albumen. They are natives of New Holland, 
beyond mere experience ; as the nature of Cochin China, and China, 
being, of God, of the soul, &e., as they are in Pbllyra (Gr. ^fnXiipa). In Mythology, one 
themselves, or as they are apprehended by us. of the Oceanides, and mother of the Sitaux 
[Metaphysics.] The second relates to objects Cheiron. 

as they are in nature, as subject to the relation Plilebltia (Gr. a min\ Inflammation 

of cause and effect The third contemplates of a vein. 

human actions as they ought to be, not merely Pblebollte (Gr. 4>x4\lf, and Xidos, a stone), 
as they are ; and takes^ account of the ideas of A venous calculus, commonly called vdn- 
duty, freedom, responsibility, and the like — of nes. Very small concretions have sometimes 

all, in short, which constitutes the distinction been found in certain veins, varying in size 
between an action and an event. from a pin’s head to that of a pea. They con- 

This word was first used by the Pythagoreans, sist chiefly of carbonate and phosphate of lime 
and adopted, from them by Socrates, who consi- and animal matter. 

Pblebotomy (Gr. ^\€fioTOjx(a). The ope- 
ration of opening a vein for the purpose of 
taking away blood. 

PlUegrethon (Gr. bu/ming). The 

name c>f one of the rivers of Hapes, commonly 
called Pyriphlegethon. [Cocytus.] 


aerep. nimseu a lover or seexer or wisdom only; 
, ia distinction from a sophist, or one who con- 



Mmbelf to be in the possession or exercise 

iency of modern thought is more 
to that system of 
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Pblegrmaslee (Gr. <(>\eyfiaaia) ftom 4>x4yoi, 
I burn). Inflammatory diseases. The term 
phl^masia doleiis has been applied to a peculiar 
inflammatory condition of the leg, which some- 
times occurs in females soon after delivery. 

Pbleum (Gr. A useful genus of 

agricultural grasses, remarkable for the close 
cylindrical form of the spike-like panicles. P. 
pratmse is the Timothy or Cat’s-tail grass, one of 
the earliest and most productive of our British 
species, and on that account freely introduced 
into pasture land. 

Pblogistou (Gr. from 4)XoylCoi>, I set on fire). 
An imaginary principle by which Stahl and the 
chemists of his school accounted for the pheno- 
mena of combustion ; the matter of fire fixed 
in combustible bodies. 

Pblogolite or Pblogoplte (Gr. tpKoyuwds^ 
fiery-loohing), A variety of magnesian Mica. 

Pblorizin (a word coined from Gx. ^Xoi 6 sj 
bark, and ^oot). A white crystalline sub- 
stance obtained from the bark of the roots of 
apple, pear, cherry, and plum trees, giving to 
it its bitter astringeney. Its composition is 
represented as 0^^ H 42 Ogo-f 4:110. Acids, 
aided by heat, resplve it into glucose and 
j^Moretine. By the joint action of oxygen and 
ammonia it is converted into a gum-lS:e sub- 
stance, which has been called 'pl^rizUn. 

Pblox (Gr. aflame). A favourite genus of 
garden flowers, chiefly North American, and for 
the most part herbaceous perennials. As usually 
happens with popular flowers, the species them- 
selves, once cultivated for their own sakes, have 
given way before the more showy hybridised 
varieties, and at the present day are rarely met 
with, the pardon Phloxes being all productions 
of the florist, and of a most ornamental cha- 
racter. A few well-marked dwarf-habited sorts 
are still grown as rock plants ; and P. Drum- 
mondii, which has sported into a variety of 
beautiful colours, is one of the most showy of 
cultivated annuals. 

Pblycteenee (Gr. tpxiKraiva, a »pusitde). 
Bladders formed on tlie skin during the pro- 
cess of mortification. The cuticle is raised by 
effused serum, which has a sanguineous colour, 
and gases are subsequently generated by putre- 
faction, so that the phlyctaense contain both 
fluid and gases. [Ganobunb.] 

Pblyzaclum (Gr. ipXiC^iv, to bubble). A 
pustule upon the skin. 

Pboca (Lat. ; Gr. (pdiicri). [SeaI/.] 

Pbocaqeans. Phooacea or Seal Tribe. 
The name of the family of carnivorous and 
amphibious Mammals of which the seal {JPhoca) 
is ^e type. [Sbai..] 

Pbi>coena (Gr. ^dnouva, a porpoise). A sub- 
genus of dolphins, distinguished by the ab- 
sence of the beak-like prolongation of the jaws. 

Pbc»oc«itn. A pe^iliar fatty matter con- 
tk® oil of the porpoise ipdphinum). 
saponiffeA it yields a volatile odorous 
acid, call^ pkocmie md. 

Pboebus (Gr. ^oifios, briUianf). A name 
given to Apollo as the god of light. The 
epithet l)dios, supposed tp point to the isLa^ 
887 
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of Delos, denoted his birth in the bright 
( 8 i?\os) land, as the name Lyk%en^s de- 
scribed his birth in Lykia, the region of light. 
[Lycaon’.] The island Delos was also called 
Ortygia, but this word was derived from 
Sprv^, a guail, in Sanscrit vartika, the bird 
of spring, and hence signifled the quail land, 
the Bast. (Max Muller, Lectures on Lan- 
g^ge, second series, p. 607.) [CEdiptjs; 
Pams; Phabthon-; Telephassa.] 

PbCBnlcln (Gtr. tpoiyib, purple), A purple 
substance obtained by the action of sulphuric 
add on indigo. 

Pboenicocbroite (Gr. purph, and 

Xpoid, oolour). A native chromate of lead, from 
Beresow in Siberia. 

Pboenloopterus (Gr. ^<jmK 6 TrTepo 5 , red- 
feathered). The generic name of the flamingo : 
also a term applied to other animals which have 
red wings, as the BombgoUla phceniooptera. 

Pboenix (Gr. <f>oivi^). In Astronomy, one 
of the modern constellations in the southern 
hemisphere. 

Phcenix. In Botany, a genus of pinnate- 
leaved Palms, of which about a dozen species 
are known, chiefly found in Northern Africa 
and tropical Asia. One of the species, P. 
dactyUfera; the Date Palm, is cultivated in im- 
mense quantities aU over the northern part of 
Africa, and more sparingly in Western Asia and 
Southern Europe. In some of these countries, 
its fruit, -though known to us only as an article 
of luxury, afiPords the prindpal food of a large 
proportion of the inhabitants, and of the various 
domestic animals. The tree usually grows 
about sixty or eighty feet high, and .lives to a 
great age ; trees of from one to two hundred 
years old continuing to produce their annual 
crop of dates. Many varieties are recognised 
by the Arabs, and distinguished by different 
names according to theii shape, size, quality, 
and time of ripening. The fruit, however, is 
not the only valuable part of this widely dis- 
persed tree, for, as with the cocoa-nut palm, 
nearly every part is applied to some useful 
purpose. The huts of the poorer classes are 
entirely constructed of its leaves; the fibre (?^') 
surrounding the bases of their stalks is used for 
making ropes and coarse doth, and the stalks ' 
themselves for crates, baskets, brooms, walking- 
sticks, &o. ; of the wood are built substantial 
houses ; the heart of young leaves is eaten as 
a vegetable; the sap affords an intoxicating 
beverage {laghi), to obtain which the tree is 
destroyed ; and even the hard and apparently 
useless stones are ground into food for camels. 

P. sylvestris, called the Wild Date, is supposed 
by some to be the parent of the oultivatedDate. 
It is CQmmon all over India, and, like the last, 
attains a considerable height. Large quantities 
of toddy or palm-wine are obtained from it ; 
but the Asiatics, more skilful than the Africans, 
pTOCore it by merely cutting offtheyoung flower- 
spike, by which means they do not destroy the 
tree. Date-sugar, extensively used in India, 
is made by simply boiling the toddy. 

Bhcbisix. In the Homeric Mythology, the - 
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father of Etjeopa, while other poems represent 
him as her sister. The Phoenix who is men- 
tioned in the Iliad as teaching AehiEeus in 
his early yonth is a son of Amyntor. He took 
part in the Calydonian hnnt, and when his 
father had put out his ^es, his sight was 
restored by Cheiron the OEOTAtrn. Hut the 
point of greatest interest in the legends of 
Phoenix is his appearance, in the ninth book of 
the Iliad, as a mediator before Aehillens on 
behalf of the Achseans. The means which he 
adopts for softening his anger is a recital of 
the tale of MnnsAGBOs, a hero whose story is 
hut another version of that of Achiheus, [Mv- 
THOLOOY, CoMPABATrvE.] The name Phoenix 
also, as expressive of colour, suggests a com- 
parison with the many names in solar legends, 
which have a similar force, as loU, locast^, 
lamos, lohates, Aug&, Pyrrha, &c. 

According to Herodotus, the phoenix was a 
maOTellous bird, which the Egyptians regarded 
as ih> e^nhlsm of immortality, In later legends 
the bird was .described as of the size of an eagle, 
her head finely crested, her body cover^ with 
a beautiful plumage, and her eyes sparkling like 
stars. She was said to live 500 or 600 years 
in the wilderness, when she built for herself a 
funeral pile of wood and aromatic gums, which 
she lighted with the fanning of her wings, and 
emerged from the flames with a new life. In 
the account ef Herodotus (ii. 73) nothing is 
said of the resurrection of the phoenix ; while 
other versions speak of a worm, which, pro- 
ceeding from the body of the dead bird, was 
developed into another phoenix. With these 
tales may be compared the myths of the Per- 
sia^ bird Simorg, and the Indian Semendar. 

Fbor . iferiods are mentioned by ancient 
writers as harving been marked by the appear- 
ance of the phoenix. The first was in the 
reign of Sesostris ; the second in that of 
Amasis ; the third in that of Ptolemy HI. king 
of Egypt ; and the fourth in that of Tiberius. 
Hy early Christian writers, as in the epistle 
to the Corinthians which bears the name of 
Clement, it was frequently brought forward as 
an illustration of the doctrine of the resur- 
rection (Spanheim, De Um et Brmstantia JVw- 
misimtwn, diss. v. c. xiii.), and it appears on 
the coins of several Roman emperors, sometimes 
as a symbol of their own apotheosis, sometimes 
as an emblem of the renovation of the world 
under their beneficent rule. (Ovid, Met. xv. 391 ; 
Pliny, Ri$t Nat. x. 2 ; Tacitus, Annal. vi. 28. 
Resides these, the reader may consult, in the 
third volume of Wemsdorf, Poetcs Minores, to 
which the editor has prefixed a learned intro- 
duction, the poem Ve Ilmniae, which is usually 
attributed to Laetantius. See also Metral’s | 
work, Le Phmnix, ou V Oiae&u dw 8oleil, ‘ Paris 
1824; and Sir O. C. Lewis On the Astroncmy 
of the Ancients, p. 283.) 

Fboladeaus (Or. tpaXeSs, a hole). The 
Irfimellibranchiate Bivalves of which, 
is the type ; they are remark- 
which they excavate 
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Fbolarlte (Gr. <po\ls, a sccdeX A hydrated 
silicate of alumina, resembling Kaolin in com- 
position. It is formed of small convex scales, 
which are ;^ure white and have a pearly 
lustre. It is soft to the touch and friable 
between the fingers. It is of frequent occur- 
rence in the crevices of nodules of coal-m.easure 
clay-ironstone, in Coalbrook Pale. It is also 
found in the coal mines of Prance, Belgium, and 
Pennsylvania ; at Schemnitz in Hungary, and 
at Naxos (with emery). 

Pbolldosaster (Gr. and yaarhpy 

. A genus of Ganocephalous Reptiles 

discovered by Prof. Huxley in the Gibnerton 
coalfield, near Edinburgh. In this gemis the 
vertebral centra were well ossified, as in the 
Triassio Lahyrinthodori, but not as in the Ar- 
chegosaurus of the carboniferous strata. The 
specimen on which the genus was founded was. 
! thought for many years to be a fish ; and from 
jits general ichthyoid similarity, Professor 
j Huxley names it PhoUdqgaster pisciformis. 

Pbonetie SpelllniP (Gr. sound). 

Much labour has been spent of late years 
in attempts to introduce a system of phonetic 
spelling applicable to all languages. Some 
books and newspapers have been published 
in this new character, to the elaboration of 
which Mr. Pitman has devoted his life. Of 
this Phonetic Reform, Professor Max Miiller 
says that, ‘ if our spelling followed the pro- 
nunciation of words, it would in reality be of 
greater help to the critical student of langu^e 
man the present uncertain and unscientific 
mode of writing.* {Lectures on Language, 2nd 
series, p. 100.) On the other hand, it is argued 
that ‘ although under such a system each man’s 
language might remain intelligible to himself, 
that of others would, for the pMlplogist at 
least, become a mere trackless tmckett - Every 
consonantal and vocal change in dialects is 
subject to strict law. The occurrence of a 
single letter, which may not alter the sound, 
may determine that a word shall or shall not 
be^ identified with another. The removal of 
this letter would blot out the evidence of its 
growth. There is no difference in pronun- 
ciation, we are told, between the Erench mai, 
[ the month of May, the Latin maim ; mais, hut, 
j the Latin magis ; mes, the plural of my, the 
I Latin mei^ and la maze, a trough, perhaps 
the Latin mactra : or between sang, bloody 
sanmds, cent, a hundred, cmtmn, and sans, 
without, sine\ sent, he feels, sentit, d&n, in 
U fen va, inde. Strike out these traces of their 
origin still preserved in their spelling, and who 
wonld have either time or energy enough to 
master the history of this single language?* 
{Westminster Ncview, January 1866. p. 45.1 
[Language.] 

Pbonetlo Writing. That writing in 
which the signs used represent sounds ; in 
opposition to ideographic, in which they re- 
present objects, or symbolically denote ab- 
stract ideas, as in the figurative part of the 
^yptian hieroglyphics. The signs rspreseut- 
ing sounds are usu^ly arbitrary^ ctp at least hav» 
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■become BO in process of time; as in the ancient 
Koman alphabet, of which the letters are for 
the most part derived from the Hebrew or 
Phoenician, in which languages they may 
have originally had a sjunbolical character. 
But, in a species of phonetic writing which is 
intermixed with the figurative hieroglyphics in 
Egyptian inscriptions, every letter is denoted 
“by a figure representing some object, the name 
gf which begins with that letter, [Hibboglt- 

PHICS.] 

Phonics (Gr. The doctrine of 

sound: the same as aGoustics. [Soxiio).] As 
sound, like light, is subject to certain laws of 
reflection and refraction, the science, like that 
of- light, may be treated under three heads; 
namely, direct^ reflected, and refracted sound. 
In allusion to the corresponding branches of 
optics, these have been denominated ^honicSy 
cataj>jv>niGs, and dia^phomcs, 

Phonolite (Gr. <pu)vi\, and \lQos, a stone), 
A species of compact basalt, sonorous when 
struck;. 

Phorcos (Gr.). In the Homeric Mytho- 
logy, an old man who rules over the sea. In 
the Hesiodic Theogony (270), he is tlie father 
of the three Graise, who were grey-haired from 
their birth, and had between them a single eye 
and a single tooth. Their abode was ii;i the 
far west, in a dim twilight land, scarcely pene- 
trated by the rays of the sun. Here Pbesbid's, 
having seized their single eye, compelled them 
to guide him to the nymphs of the ocean- 
stream, The idea of the Graise manifestly 
grew out of mythical plirases which spoke of 
the dusky gloaming, as distinguished from the 
black night in .which the Goegons had their 
dwelling. 

Pbormlum (Gr. ^opjwrfy, a wicker basket). 
The genus of the New Zealand Plax, P, t&nax^ 
a stout-growing herb fonning large tufts of 
sword^haped leaves, and in its distribution 
cor^aed to New Zealand and Norfolk Island, 
The leaves, ’ which in some of its forms are 
from five to six feet long, contain a large 
quantity of strong useful fibre, to which the 
name of New Zealand Plax has been given. 
This material has long been in common use 
among the natives for making various artides 
of clothing, string, nets, &c. ; and since the 
colonisation of that country attempts have from 
time to time been made to render it an article 
of export, but hitherto without much success, 
the cost of preparation, owing to the presence 
of a viscid gummy matter in Sie leaves, being 
too great to allow of a remunerative profit. 

Plioroiiami« or Pboronomlcs (a word 
coined from Gr, ^epa>, I hear^ and vifMs, law). 
Tfiis term has been sometimes used to denote 
the srienee of motioE, In this sense it was 
emp^^^Sd-vl^ Hmnann, a' mathematician who 
beginning of the eighteenth 
hS^a entitled seia de 

ViHhus ei MoiSiUS Corjporu^n, JSdidorim ei 
Ligiiidorum (Amstel. 1716), and of great 
merit for the time in which it appeared. 
T,h^ term dynamics being now employed 
889 
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jenerally.to Signify the doctrine of moving 
bodies, the term fhoronomAcs is never used in 
modem scientific works. 

Pbosgene Gas (Gr, <pas, lights and yfyyo- 
jttoi, 1 produce). A compound of chlorine and 
carbonic oxide, made by exposing equal mea^ 
sures of those gases to the sunshine, or to 
bright daylight. They vidll not unite in the 
dark. 

Pbosgenlte. Native chloro-carhonate of 
lead. [Ceomfoeditb.] 

PboBphaiQides.. Combinations of phos- 
phorus with oxygen and the elements of am- 
monia. 

Pbosphates. The salts- formed by the 
combination of phosphoric acid with bases. 

Pbospbides* Pbospburets* Combina- 
tions of phosphorus with metals or hydrogen. 

Pbospbites. The sidts resulting from the 
combination 'phos^’horom acid with bases. 

Pbospbocerite. A mineral identical in 
composition with Cryptolite ; from which, 
however, it differs in form, occurring in co- 
lourless or snlphur-yellow octahedrons and 
four-sided prisms with quadrilateral termina- 
tions. It forms about a thousandth part of 
the cobalt ore of Johamiisberg in l^eden. 

Pbospboresoenoe. The emission of light 
by substances at common temperatures, or below 
a red heat, 

Pbospborescent Animals. Those spe- 
cies are so called which have the faculty of 
emitting a luminous fluid. They are much 
more numerous than the electric animals; 
belonging to most of the Invertebrate classes, 
and frequently rendering vast tracts of the 
ocean luminous by their prodigious numbers. 
The glow-worm {Lampyris), the phosphorescent 
sea-pen {Ji?ennatiila ^hoS'phorea), and the hril- 
liant pyrosome {JPyrosoma atlantioum), are 
among the most remarkable of these animals. 

Fbospborlo Acid. A compound of 1 
atom of phosphorus «» 32, with ^ of oxygen, 
= 4:0 (POb). Its equivalent, therefore, IS 72. 
[Phosphoeus.] 

pbospborlte. A name given to massive 
native phosphate of lime. [Ajpathb.] 

Phospborocbalcite. A native hydrated 
phosphate of copper, occurring in minute rhom- 
bic crystals, also in fibrous and earthy masses of 
an emerald or verdigris green colour, hut often 
blackish-green snperflcially, near Eheinbreiten- 
bach on the Ehine, and also at Nisehne Taguilsk, 
in the Ural, and in Hungary. 

Pbospborus (Gr. tpaertpSpos, bringing light). 
Phosphorus, so termed from its property of 
shining in the dark, occurs in the three king- 
doms of nature, but most abundantly as a com- 
ponent of the bones and urine of animals : it is 
generally present as phosphoric acid, combined 
with various bases. Although phosphorus is 
found in certain phosphates in the mineral king- 
dom, it is, like carbon and sulphur, a most im- 
portant constituent of organic matter. It exists 
in albumen and fibrin, and in the brain, blood, 
milk, and other secretions. It is found in the 
seeds and hxisks of the ecrcalia, and in numeroiw 
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'esculent roots. There is no suhstance' which 
yields it more ahundantly than bone, and from 
this source it is now generally obtained. 

Phosphorus was discovered iu 1669, by Brandt, 
a merchant of Hamburg, in the ,solid residue 
of ujribie, but no practical use was made of the 
discovery until a century later, when a process 
for preparing it from bone was firstmadepublic 
by IScheele and Qahn. It is now obtained as 
follows. 

On twenty parts of calcined bone, ground to 
a fine powder, pour eight of sulphuric acid, 
previously dilut^ with forty parts of water. 
These materials are well stirred together for 
about six hours, steam being let into the 
mixture to promote the chemical changes. 
The whole is then put into a conical bag of 
linen to S6;^rate the clear liquor, which^ is a 
solufeiod of superphosphate of lime, and is de- 
qsteted and boned to dryness. A white mass 
when fused forms what is called 
^ phmhoms. It yields phosphorus 
when ^fealled at a white heat with one-fourth 
of its weight of charcoal. 

The phosphorus obtained by the first dis- 
tillation is commonly of a red or brown 
colour, owing to impurities. It is melted in a 
solution of ammonia, end is bleached by heating 
it in a mixture of bichromate of potash and 
sulphuric acid. After this it is again melted, 
and strained through chamois leather. The 
mechanical impurities are thus separated, and 
•it is finally cast into sticks. This substance is 
now manufactured in tons, chiefly for the 
purpose of making lucifer-matches. According 
to Mr. Gcme, about six tons are annually con- 
sumed in this coQUffery in the mat<fli manufacture, 
and one pound will suffice for 60-0,000 matches. 
This manufacture is, however, conducted on a 
larger scale abroad. 

"V^en pure, phosphorus is tasteless, colour- 
less, translucent, seetile, and flexible at common 
temperatures, but brittle at 32° Exposed to 
air, it exhales luminous fumes, having a pecu- 
liar odour, distantly resembling that of garlic, 
and ozone is at the same time produced. Its 
specific gravity is 1-826. It is insoluble in 
water, but dissolved sparingly by alcohol, ether, 

, the oils, naphtha (and other liquid hydrocar- 
bons), and very abundantly by sulphide of 
carbon. When air is excluded, phosphorus 
melts at about 110°, and if suddenly cooled 
<to 32°, after having been heated to 140°, it 
somet^es becomes black. At from 660® to 
•670°, in close vessels, it boils and evaporates 
in the form of colourless vapour, the density of 
which, according to Dumas, is 4-366. Phos- 
phorus is a formidable poison ; a few grains are 
’ sufficient to destroy life, and the vapour when 
breathed (as in lucaer-match making) produces 
iAfpei^ and necrosis of the jaws, with wasting 



_ g are some peculiar circumstances con- 
^5^^ the luminosity and inflammability 
■ Whm exposed to humid air, 

bluO li|^t. This arises 
‘from the pro- 


duction of phosphorous acid (PO3) and ozone. 
In pure oxygen, phosphorus is not luminous 
untu heated to between 70° and 80°, above 
which temperature it inflames, and then burns 
with solar splendour, Graham has shown 
that the slow combustion of phosphorus in 
air is prevented by small additions of certain 
gases and vapours, such as sulphurous acid, 
sulphuretted hydrogen, and of olefiant gas ; the 
vapours of sulphide of carbon, ether, kreasote, 
naphtha, and oil of tuiipentme. Phosphorus 
easily takes fire by the heat of the hand and 
by ^ght friction j it requires, therefore, to be 
handled with the utmost caution. Owing to 
the Buperfidal formation of phosphorous and 
phosphoric acids, when it bums imperfectly at 
low temperatures, its further combustion is often 
prevented: thus, in rubbing a fragment of 
phosphorus between two pieces of brown paper, 
a momentary combustion ensues, and it often 
requires considerable friction to cause it again 
to inflame. Eor the same reason it is difficult 
to light a piece of paper by the flame of phos- 
phorus, the paper becoming covered and pro- 
tected by the acid produced. So also a small 
piece of phosphorus maybe fused by the gradual 
application of heat, but it will not inflame until 


the surface is disturbed by touching it with a 
wire. A fragment gently heated on writing 
paper may be melted and consumed without ig- 
niting the paper. When in brilliant combustion 
in the air, phosphorus evolves copious fumes of 
phosphoric acid (P Og) : its flame is intensely 
luminous, aud nearly white. If heated in a 
confined portion of air, it enters into less 
perfect combustion ; and an oxidoj or red solid, 
less fusible than phosphorus, is produced. 
The different products of the comhualion of 
phosphorus are well ffiownby 
ment of it placed near the centre of a than 
glass tube of about a fourth of an inch in diame- 
ter, aud three or four feet long, and then gently 
driving a current of air through the tube ; the 
^ed and volatile acids, and the red oxide, are 
in this way distinctly separated. 

Allotrojpic or Amorphous Phosphorits . — ^As a 
result of exposure to heat or light, phosphorus 
sometimes acquires a red colour, and this red 
substance is alLotropic or amorphous phospho- 
rus. Schrotter made the discovery of this 
varie^ of phosphorus in 1848. He obtained it 
by- distiUmg phosphorus in an atmosphere of 
nitrogen or carbonic acid, at a temperature 
between 460° and 480°. In this case, a part 
of the phosphorus assumes the amorphous or 
red condition. To separate the common from 
the amorphous kind, sulphide of carbon is em- 
ployed, which dissolves common phosphorus 
but leaves the allotropic variety in the form of 
a brownish-red powder. Eor commercial pur- 
poses, allotropic phosphorus is made by heating 
phosphorus under water in an air-tight cast-iron 
boiler to a temperature of 450°. A quantity 
of about 200 pounds of ordinary phosphorus is 
thus kept heated for three or fou!r weAs. 
When the vessel is opened, the phOsphomrs 
presents itself as brittle jsnbstaace. 
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'Amorphous phosphorus has no odour. When 
dry, it undergoes no change in air: it is not 
luminous, and produces no ozone. It does not 
tahe fire under a temperature of 600°; and 
although it is only phosphorus in an altered 
molecular condition, it has no poisonous pro- 
perties. 

It has already heen stated that the product 
of the perfect comhustion of phosphorus is an- 
hydrous ^pkosphorio acid (P O 5 ), a fusible sub- 
stance, rery soluble in "water, intensely sour, and 
having some remarkable peculiarities in refer- 
ence to its states 'of hydration and its com- 
bination with salifiable bases, forming mono- 
basic, bibasic, and tribasic salts, distinguished 
as metaph^siphates, pyrophosphates^ and com- 
mon (or tribasic) phosphates. There are two 
other acids of phosphorus ; namely, the phos- 
phorous aoid (HaPHOg) and the hypophos- 
phorous aojd (HTHg O4). When _ phosphorus 
is boiled in a solution of caustic potash, a 
gas is evolved, which is remarkable for its 
spontaneous inflammability ; each bubble, as it 
rises throxigh the water, taking fire upon the 
surface, and producing a' beautiful ring of 
smoke. This gas is commonly called phos- 
phuretted hydrogen; it consists chiefly of the 
terhydride of phosphorus (PH3), with a little 
of the vapour of another compound (PHg). 
Phosphorus may be made to combine with the 
greater number of the metals, forming com- 
pounds called phosphurets or phosphides. ' 

Photlcite or Photizite (Gr. <pccsj light). 
A mixture of silicate and carbonate of manga- 
nese, found near Bubeland in the Harz. It 
has often a fibrous texture, and is of various 
tints of red, green, and grey, which become 
darker on exposure. 

Plioto-litliograpliy. [Photozincogra.- 
PHT.] 

Pboto-metallograpliy. [Photoglyfhxo 

PliotofiralwaAograpliy. ' A prot^ss (notr 
little used) for transferring drawings &c. to 
metal by means of light. A plate is rendered 
sensitive by gelatine and bichromate of potash 
[Photogltphic Engkaving], and exposed to 
light in contact with the photo^ph or drawing. 
A mould is then taken from this plate after ex- 
posnre, and an electrotype impression taken 
from the mould. This electrotype is used for 
printing. The process is tedious, req.uirmg 
some weeks for its completion. 

PJbiotogen or Paraffin Oil. The oily pro- 
duct obtained by the distillation of various 
shales and cannels, and especially from the 
Boghead canned coal. It consists of various 
liquid compounds of carbon and hydrc^en, 
holding parafian in sojntimi. It is largely used 
as a somw of Hght, which purpose it pos- 
One gallon of paraffin 
$(ght SQTw to that of 22-9 lbs. of 
sperm canoes, and produces (when burnt with 
a good supply of air) far less atmosphOTC de- 
terioratibn than the latter. The oils distilled 
from the natural petroleums are frequently 
compounded with photogen, which they resem- 
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ble greatly in properties, hut generally contain^ 
imless specially purified, more volatile con- 
stituents. [Oils ; PABAPFcsr.] 

Pbotogenic Srawtng. [Pkotographt.] 

Pbotoglyplilc ESngraTliig. An improved 
process invented by Mr. Pox Talbot, by which, 
through the agency of light, photographic and 
other transparent designs can be transferred to 
metal plates. It is performed as follows : A 
solution of one part of gelatine in 40 parts of 
water is mixed with 4 parts of a saturated so- 
lution of bichromate of potash, and the mixture 
is poured over the steel or copper plates, and 
allowed to dry. It is then exposed, in contact 
with the object which it is desired to copy, in a 
printing frame, to the action of light for several 
minutes. After this exposure to Hght, a little 
finely powdered copal is strewed over the sur- 
face, and melted by the aid of heat. The de- 
sign is now etched in by means of hydrochloric 
add, saturated with peroxide of iron, fl.Tid 
diluted with water. This attacks only the parts 
unacted on by light. When a sufficient depth 
has been attained, the etching liquid is washed 
off, and the plate cleaned with soft whiting. 
It can then be employed for printing. 

Pbotograpliy (Gr. (pQs, l^ht, and ypd(f>a), 
I write or grave). Under the general term 
photography we now include all those pro- 
cesses for the production of pictures, which 
depend upon the chemical influences of solar or 
other intensely luminous radiations. As the 
name impHes, these pictorial representations of 
external objects were supposed to result from 
the action of Light — the iUv/minaUng power of 
the sun ; recent investigations, however, prove 
that the most luminous portion of the sun’s 
light is quite powerless to produce the changes 
upon which photography depends, and that 
these changes are produced to some extent by 
the feebly luminous blue and violet rays of the 
spectrum, but chiefly by other rays which are 
absolutely dark and invisible. 

Mr, Wedgwood, the celebrated potter, was 
the first who attempted to produce pictures by 
the sunshine ; he was aided in his investigations 
by Sir Humphry Davy, hut the results were 
not satisfactory, since no means of rendering 
the pictures permanent were then discovered. 
M. Hiepce, of Ch&lons-sur-Saone, pursuing 
investigations of the same kind, discovered 
that all the resins underwent a change by ex- 
posure to sunshine, and by spreading solutions 
of them over glass and metal plates, and placing 
them in the camera obseura, images were 
slowly impressed upon these prepared sur- 
faces ; this process was called by the inventor 
Hbliography. M. Niepce associated himself 
with M. Daguerre, but he died before the 
discovery of the very beautiful process, the 
daguerreotypej which consisted in forming a 
film of iodide of sfiver upon plated copper, 
eacposing this film to the image of the camera, 
and then to the vapour of mercury, the latter 
condensed upon those parts of the plate whii 
had been most illuminated, developing the 
latent image. This process has now been 
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entirely anpcrseded by the two foUotring pro- by pouring orer tbe plate either a solution dt 

hyposulphite of soda or one of cyanide of 
The caloivpe process of Mx. Fox Talhot potassium. The picture thus obtained 

consists of the following manipulatory details : can then be employed for printing a positive, 
good letter paper is washed on one side with a as already described. Various modifications a& 
solution of the iodide of potassium; it is, when the ealotype and collodion processes have been 
dry washed with a solution of nitrate of silver, made from time to time, but they differ firom 
to which a small quantity of acetic acid has the originals only in details which would re- 
been added, and the paper is then washed with quire too lengthy a description to be inserted 
clean and pure water. Papers thus prepared ' 

will keep without deterioration for some time. Photology (Gr. (pS>s, and \6yos). The doc- 
To use the paper, a few drops of a solution of trine of light. [Light.] 
nitrate of sUver are mixed with al.out an equal ' Photometer. [Photombtbt.] 
quantity of a saturated solution of gallic acid. Photometry (Gr. tp&s, and i*4rpov, mea- 
This mixture is spread with a glass rod on the sure). The process of measuring the intensity 
prepared side of the paper, which is then of light. Attempts to determine the relative 
placed in the camera. In a few minutes a intensities of different lights were made at an 
picture is impressed upon the paper, which early period in the history of experimental 
fa removed fcom the instrument, and in a science. For the purpose of comparing the 
room again washed over with the mix- light of Sirius with that of the sun, the cele- 
gpmio^traU qf silver. The brated Huygens employed a tube having a very 
4eve%^ itself, and when it small aperture at one end, into which was 
ppoptiar dflOTfte of intensity the ! inserted a minute globular lens, which al- 


action iG checked by lybiugug it into water ; | lowed only the 27664th part of the solar disc to 
and snbsequently the picture is fixed, and the | be seen, and this small portion afforded a light 
yellow colour of the iodide of silver removed which appeared equally bright with Siring ; 
by the use of hot hyposulphite of soda. The whence he concluded the distance of Sirius to 
picture thus obtained is a negative one, i. e. the be 27664 times greater than that of the sun. 


and shadows are reversed ; but by taking 


:enii Cosmotheoros.) Celsius appears to 


a copy feom this by laying it upon a second have been the first who proposed to measure 
sheet of sensitive paper and allowing the light light directly by means of what he called a 
to pass t]^ough the negative, a positive picture Ixmmet&r. iiis method, however, which was 
is obtained, in which nature is most faithfully ] an extremely imperfect one, consisted simply in 
represented with all the delicate gradations of observing the greatest distance from the eye at 
l^t and shadow. This process has been applied' which s m all circles painted on paper were 
to glass plates in the following manner. Al- distinctly visible in different fights. It was 
bumea, the wHt© of being strained, is reserved for Bouguer to establish photometry 
Hjfoed with some iodide of potassium, and on true principles. Having been induced by 
floated over the surface of the glass; when Mairaffs remarks on the rektive of 

dry, the* silver solution is applied, and subse- the suris light at the summer and -vnhter 'sM- 
quently the gallo-nitrate of silver. Thus pre- stice to investigate the subject, he undertook a 
pared, the glass plate is adjusted in the camera, series of experiments, of which the results were 
and the image impressed; the remainder of first published in his Wssai cfC ^ique, 1729; 
the process is the same as on paper. and afterwards in his Traite d^Cptigue Sisr la 

The collodion process, which is the one now Gradation de la Intmiere, whien appeared in 
almost universally employed, was invented 1760, two years after his death. In the same 
by Mr. Archer, and consists in impregnat- year appeared the of Lambert ; in 

ing a solution of gun-cotton in ether, with which the subject was treated more generally, 
a small quantity of iodide of potassium or and with great mathematical elegance. The 
cadmium. This solution is termed iodised principle adopted hy Bouguer and Lambert is 
caUodzon ; a film of it is spread upon a plate of extremely simple. Though the eye cannot 
glass, and the latter then immersed in a solu- judge of the proportional force of different 
tion of nitrate of silver. The collodion film thus fights, it can distinguish in many cases with 
becomes coated with yellow iodide of silver, great precision when two similar surfaces pre- 
which is extremely sensitive to fight. The sentedtogetherareequally illuminated, or when 
film thus prepared requires an exposure of only the shadows of an opaque object thrown upon 
a few seconds in the camera to produce the them by different fights are equally dark. 
latent image, which is afterwards developed by But, as the rays of light proceed in straight 
pouring over the surface of the plate a weak fines, they must spread uniformly, and hence 
solution of pyrogalfic acid mixed with acetic theirdensity will diminish in the duplicate ratio 
A solution of protosulphate of iron is of their distances. From the respective situa- 
^ jHofo equently employed for the samepm^ose. tions, therefore, of the centres of divergency 
til© excess of iodide of silver when the contrasted surfaces become e^ially 
Herittg to the plate requires removal, bright, we may easily compute their riative 
: slowly blacken under the in- ■ degrees of illumination, “ ' ^ 



destroy the picture, j A simple and elegant application' 

and ia -effected j principle of Bouguer was mad® by Dr™ Bitchie. 
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His apparatus consists of a rectangular box, 
about an inch and a half or two inches sqmre, 
open at both ends and blackened •withm, to 
absorb extraneous light. Within, inclined at 
angles of 45° to its axis, are placed two rectan- 
gular plates of plane looking-glass, cut from 
one and the same strip, to insure equality of j 
their rejecting powers, and fastened so as to 
meet at the top, in the middle of a narrow slit 
about an inch long and an eighth of an inch 
broad, which is covered with a slip of fine 
tissue or oiled paper. In comparing,, by means 
of this instrument, the illuminating powers of 
two different sources of light, they must be 
placed at such a distance from each other, and 
from the instrument between them, that the 
light from every part of each shall fall on the 
reflector next to it, and be reflected to the cor- 
responding portion of the oiled paper. The 
instrument is then moved nearer the one or the 
other, till the two portions of the paper corre- 
sponding to the respective mirrors are equally 
iUuminated, of which the eye can judge with , 
considerable certainty. 

The modification of this method, which con- 
sists in contrasting the shadows of an opaque 
object formed by different lights, is usually 
ascribed to Count Humford, % whom it was 
proposed in the Trans, vol. Ixxxiv. It is 
generally supposed that the equality of two 
shadows can he appreciated with more certainty , 
than that of two fights ; but, when the lights 
are of different colours, their ^estimation by 
cither method admits of little precision. 

M, Arago has proposed a method of deter- 
mining the relative intensities of different lights 
entirely different in principle from any of the 
preceding, and probably susceptible of much 
greater accuracy. It is founded on the pro- 
perties of polarised light. When two lights are 
to be compared, the rays from each are polarised 
by causing them to pass throi^h a plate of tour- 
maline cut parallel to the axis, or py reflecting 
them from a p^te of glass, on which they fall 
at the polarising angle. They are then received 
on a plate of rock crystal, cut perpendicularly 
to the axis, and observed thro^h a doubly re- 
fracting prism. Each light will thus ^ve two 
images tinged with the complementary colours. 
The images are then brought into such a position 
that the red of the one faUs over the green of the 
other. If the two lights are equal in intensity, 
this superposition will produce a white image ; 
if unequal, the image will be slightly coloured 
with red or green, according as the one or the 
other predominates. The apparatus which this 
method requires is somewhat complicated, and 
its manipulation must be attend^ with con- 
siderable trouble. (See the notes to the Ermich 
translation of Sir J. H^sohel's TrsaUse m 

is most commonly em- 
ploy fbr toeasuring the relative intensities of 
two axtificaal lights, or for the comparison of 
different artificial lights with some standard 
luminous body, such as a spermaceti candle. 
For this purpose the most convenient instrn- 

ftQ5t 
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mont is Bunsen's photometer, which' depends 
for its action upon the combination of trans- 
mitted and reflected light. ‘ The rays from the 
two lights to be compared are received on the 
opposite sides of a, screen, one part of which is 
white, and nearly opaque, and tlie other part 
translucent. When the rays of a single flame 
only strike against one side of the screen, those 
portions through which the light passes seem 
dark, and the opaque parts bright. But the 
opposite effect is produced on looking at tile 
back of the screen, for then the opaque part 
seems dark, and the translucent part is bright. 
On lighting another flame, on the opposite side 
of the screen, the dark part, is illuminated while 
the light passes through the other portion, and 
adds but little to its brightness. Thus the 
part that is bright on one side is dark on the 
other, and the reverse. If the light on each 
side of the screen be equally powerful, the 
daa>k part will nearly disappear, for the reflected 
and transmitted lights combine to illuminato 
botii surfaces equally. When this effect is 
produced on both sides, by shifting the screen 
nearer to the feeble flame, the distance from 
the two is measured, and the relative illuminat- 
ing power is ascertained by squaring the two 
distances.! (Clegg On tm Manufactme of 
Co<d^as.) 

■ Pbotoplio'bla (G-r. (pSis, and p6$os, fear). 
An intolerance or dread of light ; it is a symptom 
of internal ophthalmia. 

Pliotoaslncograpliy, A process for trans- 
ferring accurate copies of manuscripts or draw- 
ings to metal or stone. Paper is washed over with 
a solution of gum containing bichromate of pot- 
ash, and allowed to dry in a dark room. It is ^en 
placed in contact with the manuscript or design, 
and e:^osed to the action of light in a photo- 
graphic printing-frame. After exposure, the 
whole surface of the prepared paper is coated 
with blthograpHe ink, and then a stream of hot 
water is sluiced over it. The parts that have 
been exposed to light have become insoluble in 
water, and remain unaffected, while the remain- 
der is washed off. The outline thus obtained 
can then be at once transferred to stone or zinc* 
[Engraving.] 

Pliragmltes (Gr. from ppcvy(jL6st a hedge)* 
A genus of grasses closely related to Arundo, 
and often included in it, producing large spread- 
ing panicles of flowers at the ends of tall leafy 
stems. The common Heed, P. communis^ for- 
merly known as Arundo JPhragmites, is the 
largest of our British grasses, growing from 
six to twelve feet high. It is found on river 
banks and in wet places, and though of no 
agricultural value, is of great importance in 
some situations in binding the^ earth of river 
banks witb its extensively creeping roots. The 
stems, or reeds, are used for thatdiing, and as 
a foundation for the day walls of huts and out- 
building in country places. The same species 
occurs in shallow waters almost all over the 
globe, from the tropics to the arctic zone. 

Pluragmocone (Gr. ppA^fm, a partition^ 
anfl ic«j?oy, a cone). The essential part of the 
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. complex shell of the Belemnite, consisting of a 
stra^ht cone divided "by numerous transverse 
partitions perforated hy a marginal siphon. 
From the time of Llwyd conchologists termed 
this part the cdveolus, a term whidi has- been 
recently and properly restricted to the socket 
of the sheath lodging the ^hragT/wcone. Be- 
Irannites are chiefly mstingnished by modiflea- 
tions of the sheath or dart ; but the phra^o- 
cojje is the constant and true characteristic of 
this extinct group of Oephalopods, which chiefly 
flourished from the epoch of the Muschelkalkto 
that of the Maestricht chalk. 

Phrase (Gr. (ppcuris^ ^eech). In Husic^ a 
short portion of a composition, occupying a 
distinct rhythmical period of one, two, or mur 
bars. 

Phraseology (Gr. <ppa<rii, and 
sdeme). This term denotes properly the 
science or knowledge of style; hut it is used 
in^es^c^ to tigmfy.the peculiarities 

wrlt^, sehool, dec. 

’ ptsw^try' (Gr. A smhdivisLon of 

Atiheman diti^s, anal^ous' to the Spartan obt 
and Roman cmia, distinguished particulM? 
rites and ceremonies that bound its members 
together. Each of the four ancient tribes was 
divided into three phratries, and each phratiy 
into thirty sections orclans, which boretnename 
yems, mmctly answering to the Roman gens ; 
and this division remained snbsequently to and 
independent of the ten tribes of Cleisthenes. 
The free Athenians registered their own or 
their adopted children in the phratries to 
whidh th^ themselves belonged, at the fes- 
tival of the Apaturia ; but what the age of 
registacy was is uncertain. 

iMiireffiie (Ox. the diajphrc^). Re- 
la^iiE^to the diwhra^ 

Plireitltls (<3b. from Inflammation of 

the brain or its membranes. The word, passing 
through the French form frSnSsie, becomes in 
JSnglishfrens^g. 

Plxrenologry (Gr. the mind, and 

\6yos). This word ought, according to its 
etymology, to signify mental philosophy ; but it 
has been appropriated by craniolo^sts to the 
science which professes to he a philosophy of 
the human mind founded on the physiology of 
the brain. This science divides our faculties into 
three classes: the intdQectual or perceptive, the 
sentiments or emotions, and the animal jpro- 
pensities. To the first of these is assigned tihe 
anterior portion of the head ; the second occu- 
pies the middle and upper; while the posterior 
r^on and the cerebellum are allow^ to ■^e 
third and most inglorious division. 

The subjoined %ure shows the three great 

r penological divisions of the brain. The line 
runs through the centre of ossification of 
1i,« parietal bone (the organ of Cautiousness, 

' la)) and tenninates in the centre of ossifl- 
T the frontal bone situated at the point 
i touches the line A A (the organ of 
^). The portion above the line 
* r^en, and serves to 
" .fii®tttments^ The 
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Kne A corresponds to the posterior lateral edge 
of the super-orbital plate, on which the an- 
terior lobe of the brain 
rests. The space be- 
fore the line A A in- 



anterior lobe, the re- 
gion devoted to the 
manifestation of the 
intellectual faculties. 

If the space before the 
lower A he long, the 
organs of the observing 
faculties are large ; and 
if the space forward 
from the point where the line B meets the line 
A A be long, the reflecting organs are large. 
The space below B and behind A A manifests 
the propensities common to man with the 
lower animals. We may remark that in the 
above figure the coronal region would be said 
to be large, indicating powerful moral senti- 
ments ; the intellectual region about ^an aver- 
age, and that of the so-called animal propensities 
moderate. The organs, it must further he 
remarked, are^ double, each faculty having 
two organs, lying in corresponding situations 
of the hemispheres of the brain; except in 
those organs, such as individuality, evmtvxdity, 
henevolenee, &c., represented in the fig. by 2*2, 
30, 13, &e., which occupy the central part of 
the skuU. 

Fig. t. Fig. a. 



The faculties generally recognised teip 
nologists ara the followings 
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Order I. Peelings. 

G-ernis I. Propensities — Common U Man 

with the Lower Animals, 

The Love op Lips. 

‘ Appettib for Food. — TTsesx Nutrition. — 

Abuses : Gluttony and drunkenness. These 
two organs, it is said, are not fully ascertained, 
"but some facts indicate that they lie in the 
base of the brain. The first is not marked' on 
the bust, but the second is indicated by 6« on 
fig. 1. 

1. Amativeness— P roduces sexuallove. 

2. Philopbogenittveness. — Usesi Afifection 
for young and tender beings. — Abuses : Pamper- 
ing and spoiling children. 

3. CoNCENTHATivENESs. — Usss : It rcuders 
■permanent emotions and ideas in the mind. — 
Abuses : Morbid dwelling on internal emotions 
and ideas. 

3. a. Inhabittveness. — Uses: It produces 
the desire of permanence in place.— Adtwes : 
Aversion to move abroad. 

4. Adhesiveness. — Uses : Attachment, 
friendship, and society result from it. — 
Abzcses: Clanship for improper objects, at- 
tachment to worthless individuals. 

6. OowBATrvENBSs. — Usest Courage to meet 
danger and overcome difficulties. — Abuses : Love 
of contention and tendency to provoke and 
assault. 

6. Destructiveness. — Uses: Desire to de- 
stroy noxious objects and to kiE for food, — 
Abuses : Cruelty, murder, desire to torment. 

7. Secbbtiveness. — Uses: Tendency to re- 
strain within the mind the various emotions 
and ideas that involuntarily present themselves 
until the judgment has approved of giving them 
utterance ; it is simply the propensi'ty to conceal, 
and is an ingredient in prudence. — Abuses: 
Cunning, deceit, duplicity, and l;ring. 

8. Acquisitiveness. — Uses: Desire to pos- 
sess, and to accumulate articles of utility to 
provide against want.— .iJziaes ; Inordinate de- 
sire of property; selfishness, avarice, theft 

9. CoNSTRUCTTVENESs. — Usss: Desirotobuild 
and construct works of art — Abuses : Construc- 
tion of endues to injure or destroy, and fabrica- 
tion of objects to deceive mankind. 

Genus H. Sentiments. 

I. S&itiTTients coTmum to Man with the Lower 
Animois. 

10. Self-esteem:. — Uses: Self-respect, self- 
interest, love of independence, personal dignity, 
— Abuses : Pride, disdain, love of dominion. 

11. Love of Ahpeobation. — Uses: Desire 
of the esteem of others, love of praise, desire 
of fame or gloiy . — Ahum : Thirst for praise 
ind^eaidenflir of psraisowozthiness. 

iC — Umi It gives origin to 

1|lf fear, and it is an ingredient in 

prudence.— Excessive timidity. 

13, BmEvoLENCE. — Usesi Desire of the 
happiness of others. — Abuses: Profusion, inju- 
rious indulgence of the appetites and fancies 
of others, fadlity of temper. 

HQK 


n. Sentiments proper to Man, 

14. Veneration. — Uses: Tendency to vene- 
rate or respect whatever is great and good. 
■^A&zises : Senseless respect for unworthy ob- 
jects consecrated by time or situation. 

15. Firmness. — Uses: Determination, per- 
severance, steadiness of purpose. — Abuses: 
Stubbornness, infatuation, tenacity in evil. 

16. CoNSCTBNTIOUSNBSS. — Usc's : It gives 
origin to the sentiment of justice, or respect 
for the rights of others, openness to conviction, 
the love of truth. — Abuses: Scrupulous adhe- 
rence to noxious principles when ignorantly 
embraced. 

17. Hope. — Uses: Tendency to expect future 
good; it cherishes faith. — Abuses: Credulity 
with respect to the attainment of what is 
desired. 

18. Wonder. — Uses: The desire of novelty. 
Abuses: Love of the marvellous and occult; 
belief in prodigies, magic, and other absiurdi- 
ties. 

19. Ideality. — Uses: Love of the beautiful. 
— Abuses: Extravagance and absurd enthu- 
siasm. 

19. a. The organ of Sublimity ; but not suf- 
ficiently ascertained. 

20. Wrr.^ — Gives the feeling of the ludicrous, 
and dimoses to mirth- 

21. Imitation.— C opies the manners, ges- 
tures, and actions of others. 

Order II. Intblxecitual Faculties, 

Genus I. External i 

To bring man 
into communication with 
external objects, and to 
Feeling or Touch, enable him to enj oy them. 
Taste. — Abuses: Excessive in- 

Smell. di^ence in the pleasures 

Hearing. arising from the senses, 

Sight, to the extent of impairii^ 

bodily health and debili- 
tating or deteriorating the 
mind. 

Genus II, Knowing Faculties which Per- 
ceive THE Existence and Qualities of 

External Objects. 

22. Individualitt.— Takes cognisance of 
eristence and simple facts. 

23. Form. — Renders man observant of form. 

2.4. Size. — Gives the idea of space, and 

enables him to appreciate dimension and 
distance. 

26. Weight. — Communicates the perception 
of momentum, weight, and resistance, and aids 
equilibrium. 

26. Colouring. — Gives perception of colours 
and their harmonies. 

Genus HL Kno-wing Faculties, ■which Pee- 
CBivE the Relations of External Objects. 

27. Locality. — Gives the idea of relative 
position. 
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28. NuicBBii. — Gives the talent for ealciila- 
tion. 

29. Ordbh. — Comiminicates the love of 
physical arrangement. 

30. Eventuality. — Takes cognisance of oc- 
currences or events. 

31. Time. — Gives rise to the perception of 
duration. 

82. Tune*— T he sense of Melody and Har- 
mony arises from it. 

33, Lanouage,— Gives facility in acquiring 
a knowledge of arbitrary signs to express 
thoughts, readiness in the use of them, and 
the power of inventing and recollecting them. 

Genus lY. Reelecting Eacultibs, which 
Compare, Judge, and Disceiminatb. 

34. CoMPABisoN. — Gives the power of dis- 
covering analo^es, resemblances, and differ- 
fOOes. 

dependences of 
to cause and 

Such ijlassifiCal^ns are r^afdecl, those 
who do not accept the system of Spursheim 
and Gall, as open to the objections of re- 
dundancy and deficiency. There is no need, 
it is said, of two organs for form and size, for 
cembativeness and destructiveness, causality 
aad concentraliveness, each of these two being 
closely allied, if not identical; while on the' 
otlM>r hand, there are no faculties of memory, 
reasoning, and judgment. To .the assertion 
that eac^ faculty has a power of remember- 
ing, msohing, and judging, it is answered that 
of the thirty-five oi^ns is thus'shown to 
hasve other faculties governing them or attend- 
them ; ana it is f^her mged that 
Bso Is taJ^n of the propensities to walk, 


Phrixas (Gr. #/j/|os). In Greek Mythology, 
a son of Athamas and Nbphel:§, and sister of 
HELLfi, with whom he was borne away from 
Thessaly on the golden ram, which carried 
Phrixus to the house of JE^tes, king of Colcliis. 
Hither came the Argonauts [Mtsteribs] in 
search of the fleece, which Jason obtained 
by the aid of Mbdea. 

Plirygaxddee. Case-worm flies. The family 
of Triehopterous insects of which the genus 
Mrygania is the type. [Trichopteeans.] 

PHryglan IMCarble. [Maeble.] 

Phrygians. An early Christian sect, so 
called from Phrygia, the country where they 
abounded. They regarded Montanua, the 
founder of the Montanists, as their prophet ; 
and their distinguishing characteristic was the 
spirit of prophecy to which they laid claim. 

Phthah. An Egyptian deity, identified by 
Herodotus with the Greek HEPHiESTUs. 

Phthlriasls (Gr. tpOetpiaffis, from ^6eip, a 
louse). A disease in which the body is over- 
run with lice, tho Latin morbits jpedioularis. 

Phthisis (Gr.). [Consumption.] 

Phthore (Gr. <^>6op££, A name given 

by some of the French chemists to flvmine. 

Phy oology (Gr. ^vico^, l&t. fuaxis, sea-weed, 
and A^yof). That pai-t of Botany which relates 
to the sea-weeds or Jigee. 

Phycomater (Gr. (f>dKos, Lat. fueus, sea- 
weed, and pA'rrip, mother). The gelatine in 
which the sporules of Algaceous plants first 
vegetate. 

Phylactery (Gr. ^vKakr^iptov, a •protection 
or pres&rmtion). Aa amulet or ]^resorvative 
against infection. The phylacteries of the 
J ews were derived from the injunction contained 
inExod, xiii. 9 ; and consistea'bf slips of parch- 
ment inscribed with verses of thelass^! eirfbsed 


leam, speak, and run, which, with others, exist 
in men quite as much as the tendency to love, 
fight, steal, or build. Nor does anatomy, it is 
argued, sufficiently establish the phrenological 
hypothesis. The hrains of some murderers have 
been found deficient in destructiveness, while in 
the skulls of some ofthemost dexterous thieves 
acquisitiveness has been small. In other words, 
although the data obtained by Mr. Beville and 
others famish many instances which support 
the theory, the number of exceptions is too 
formidable to establish that theory on a firm 
basis. Still it must be admitted that by forcing 
the inductive method of enquiry into mental 
philosophy, 'phrenology has laid the foundations 
of a trae mental science, and has brought into 
proUiinence the fact, ignored by all previous 
systems, that in the order of nature no con- 
sciousness is manifested without a material 
drgati. 

The several questions involved in the theory 
of |>hTenology are examined in detail in the 
#ides ‘Pm^ology^ and’* Physiology in the 

hostile enquiry into the pretensions 
to be regarded as a science 
tihe Edinburgh Bmew, 


in cases, and worn during prayer bn thO- hfla" 
and between the eyes. 

Pbylse (Gr. a tribe). The tribes 

into which the whole of ancient Attica was 
divided. Originally there were hut four ph^lse, 
which were frequently remodelled, but remained 
the same in number till soon after the expulsion 
of the Pisistratidse, when Oleisthenes raised their 
number to ten. The precise nature of the 
chaise effected on this occasion is not known, 
hut it is probable that the new tribes embraced 
a^ large. number of citizens that had been ex- 
cluded _&om the former. The phylse were after-' 
wards increased to twelve, by the addition of 
tvTO in honour of Ahtigonus and his son Deme- 
trius. The Athenian senate was composed of' 
fifty delegates from feach of these tribes. 

Pbylarcli (Gr. tpbXapxos, rzder of a 
phyU). An Athenian officer appointed for‘ 
each tribe, to superintend the registering of its 
members and other common duties. The title 
pswers to that of the Roman tribune, but 
its functions never readied the same import*' 
anee. - 

^bylllte (Gr. a leaf). A variety of 

Ottcehte found in^ clay slate over a lar^ 
round Sterling, Gorham, and other pla^l^f- 
Hnited States. •' ^ . .i- 
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3P]tyllode or Pbyllodlum (G-r. <l>iXKov). are stated to "be employed to coagtilate miTV } 
In Botany, a term applied to the petiole or and, according to Knuth, its leaves have been 
leaf-stalk in the case of certain leafless plants, foTand Trith Egyptian mummies, 
in which this part becomes so much developed Pbysalite (Or. <f>v(rdo>, to blow). The 

as to assume the appearance and perform the name given to a coarse and almost opaque 
functions of a leaf. It is commonly met with variety of Topaz found at Broddho and Einbo, 
in the New Holland Acacias. in Sweden, which swells when heated. 

PbyllonycteranB (Gh?. and yvK- P^kysoonla (Gr. <pv<rKdv, a fat paunch), 

repis, a bat)* The name of a primary division This term is applied to various enlargements 
of the order Oheiropteraf including the foliated, of the abdomen unconnected with dropsy or 
hats, or those species which have the ears and with accumulations of air, such as morbid states 
nose' complicated by grotesque and variously of the Hver or of the spleen, 
figured membranous foliations, ^ serving the Pbyseter (Gr. ^vo-Tir^jp, a blow-^^e), 

purpose of antennse, and augmenting the sense The generic name of the cachalot, or sperm 
of touch in these night-flying and short-sighted whale. 

species. The tribe is also characterised by Pbyslos (Gr. tpvariKSs, from nature)., 

having a single finger, the innermost, armed The science of nature. In modern language, 
with a hook-^aped claw, and the molar teeth however, the te:^ has a less general signifiea- 
beset with sharp-pointed tubercles adapted for tion than its derivation implies. Nature sig- 
crushing insects. nifying the assemblage of all the bodies of the- 

Pbyllopbagraus (Gr. and (j>tiya>, universe, the science of nature comprehends 

I eat). The name of a tribe of Marsupials, in- every species of knowledge which regards the 
eluding the Phalangers,Petaurists, and Koala; external world. But bodies may be studied 
also of a tribe of beetles, including those which under three different points of view ; they may 
live by suction of the tender parts of vegeta- be examined with relation to their different 
hies, as the leaves and succulent sprouts. properties, with relation to their constituent 

Pbyllopods (Gr. <p6\\ov, and vobs, afoot), parts, and with relation to their appearances 
The name of a tribe of Crustaceans, compre- and exterior qualities. These three distinct 
heading those in which the feet are of a flattened views give rise to the three great divisions of 
leaf-like form. natural science ; namely, physics, chemistry, 

Pbylloretin. A mineral resin, identical sasA natural histeyry. Physics has for its object 
-with Konleinite, found in the pine stems in the the study of the properties of bodies and the 
marshes of Hottegard in Denmark. motions of masses, chemistry studies the mo- 

Pbyllostomes (Gr. <l>^XXop, and (rrrfjua, a tions of their elementary principles, and natural 
mauth). A family of bats, including those in history observes their physiognomy or external 
which the nose supports a simple leaf-shaped appearance. 

appendage. Physical Poroes, Conservation of. 

Pbyma (Gr. from 1 j^oduce). Many as are the changes to which the matter 
A term applied by the ancient physicians to forming our earth and atmosphere is subject, 
scrofulous tumours. In modern medical Ian- its total amonnt never changes ; a law which 
guage it signifies a tubercle on any external may he spoken of as ‘the conservation of 
part of the body, matter.’ Force is equally indestructible with 

Pbysa (fe- ^va-a, a blast). A genus of matter. A given force may be converted into 
fresh-water snails ; so called from the thinness other forces or produced firom other forces ; but 
and inflated appearance of the shell. Several force as a whole, like matter, can neither be 
species of bubble-shell are found in England; created nor destroyed. This latter subject is 
as Pkysa fontinedis, in the Thames ; Physa usually treated of under the name of the eon- 
edba, in North Wales ; Physa hypnorum, com- servation of physical forces, 
mon in ponds and slow streams. Pbysieal Forces, Correlation of. The 

Pliysalls (Gr. ^vaaXls, literally a bubble), mutual convertibility of the various forces into 
A genns of Solanacea, of which several species each other ; a doctrine advocated, and to a 
are grown in English gardens. P. Alkehengi, the great extent established, during the last twenty 
Winter Cherry, has received its name from its years. Mr. Grove, who was the first to propound 
scarlet cherry-like fruit endosed within the en- this doctrine, says tha^ ‘ The various affections 
larged calyx, whidirenders the plant very orna- of matter which constitute the main objects of 
mental in the beginning of the winter season, ea^erimental physics — ^namely, heat, light, elec- 
The calyx of lihis plant is frequently macerated trieity, magnetism, chemical aflfinity, and mo- 
so as to separate and preserve the fibrous tion — are all correlative, or have a reciprocal 
network veins Igr whkm it is .traversed, in dependence; that neither, taken abstractedly, 
the narnft mano«r ast pt prepariiig skeleton can he said to he the essential cause of the 
leaye% ^ anA m Germany and others, but that either may produce, or he eon- 

which, l^ye a slightly acid vertihle into, any of the others ; thus heat may 
eatPi for dessert. - The fruits of P, mediately or immediately produce electricity, 
peruvuma are likewise edible, as well as electricity may produce heat, and so of the rest, 
those of P. pidmeens, the Camaru of Brazil, each mei^ng itself as the force it produces 
Gome of the species are said to possess medi- becomes developed ; and that the same must 
risal properties. The seeds of P. somnifera hold good of other forces, it being an irresis- 
TT ftQ7 3 M 
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tible inference from observed phenomena that dally his Tableau ^onomigue, 1758), of •which 
a force cannot originate otherwise than hy de- , the first principle was that the only productive 
volution from pre-existing force or forces / 1 labour is that of those who produce raw mate- 
[Thebmotics.] I rial from the soil: eonsequptly, that the 

3?liyalcal Geography. An account of most equitable tax was one imposed directly 
the earth in all its present relations to organic | on the net produce of the soil. Turgot and the 


and inorganic nat^e. The organic subjects 
belonging to physical geography fall under the 
headings Zooloot, Borairr, and Ethnology. 
The history of the past if inorganic is Gtbologt, 
if organic Pa.l^ontoloot. Of other depart- 
ments, Meteorology and Climate have refer- 
ence to the phenomena of the atmosphere, and 
Hydbolooy to those of water. The remainder 
•will be considered in a general way in the present 


elder Mirabeau are commonly named as lead- 
ing sectaries of <3,nesnay. 

Physiognomy (G-r. natv/re, and 

yMv, a judge). The art of interpreting the indi- 
cations of the inward disposition supposed to 
be afforded by the outward appearance, espe- 
cially the features of the face. (Lavater’s 


Physiology (Or. and Adyos, a dis^ 

article, and details will he found under various sowrse). The science of things generated or 
headings here designated. Descriptive geology alive ; but usually regarded as the doctrine 
does not come •within the scope of the present of •vital phenomena. This science is divided, 
■BndertaMng ; and the astronomical problems, according to the two great classes of gene- 
^ which there are several that bear on the rated heings, into animal and vegetable yhy- 
aro'contadesred independently. sidogy. Some philosophers have proposed to 

. limited change the term for biology \ but the re- 

ef the ■various stricted appHoatiou of the Gwek word bios to 
phesaomena OT tlh knd, Thissi the distribur the life of an individual in other English com- 
tion of the lanA the form of the land, the pound words, as Uogra^hy^ would be an ob- 
division of land into Continents and Islands, Jection to this change even if the word yhy- 
the Mountains, Table-lands, Plains, and dology were less appropriate than it is, or if 
Valleys of the larger tracts, and the various its use in the sense above defined had not been 
details connecting these, are discussed in dis- sanctioned by philosophers of other nations, 
rinot articles. [Land, Distribution of ; Land The chief object of the physiologist is to 
PoRM OF.] ascertain the precise mode in which each part 

IPhysioi geography regards the human race or organ of a living being reacts when stimu- 
and humsn, interests in their relations to ex- lated. When the precise conditions and mode 
teamal nat’ore. It does not in anjr way (insider of the reaction of the circulating fluid upon the 
human history or the r^ults of civilisation, nor solids, and reciprocally, are understood, a true 
does it introduce thi* consideration of any of and intelligible definition of life may, perhaps, 
ti|!iwso imterMts that bind together^ differeni be given. 

beane^ges vi the human family. liTeither does Di animal physiology, the simplest , condition 
it defitaribe er consider the artificial boundaries under which life can he contemplate is^>that 
of naticms, the habits of men, or the difference whie it presents in the torpid hybemator. 
of rqces, except when these affect the general During this state a dark nutrient fluid, the 
grouping of organic beings on the globe. venous blood [Blood], is propeUeA by the 

Physical geography is the history of the contractions of a hollow musde [Heart], along 
earth in its material organisation, as a planet, the arteries to every part of the body, whence * 
in so far as it aflects and is affected by other it is again returned to the heart by the veins. 
b(^es of the solar system ; as a mass of mixed With respect to this chief manifestation of life 
mineral matter, of which the external crust is in the torpid animal it may be asked. What is 
varied in its composition, and is subject to the cause or condition of the reaction of the 
certain meehameal and chemical changes, which fibres of the hoUow muscle upon the stimu- 
modify its condition and fitness for Hfej as the lating fluid ? How does each tissue of the body 
seat of vegetable and animal organisation, in- select from the currents flowing through the 
finitely varied, and all adapted to the drcum- terminal capiUaries the appropriate particles 
stancesin which they are placed. for its growth or reparation, and, in return, 

As a science including many departments, add to the blood, .either directly or through the 
physical ge<^phy has risen into great im- medium of lymphatic vessels, its effete parti- 
pounce within a comparatively brief period, dies ? These are questions which rdiysiology 
and at IS not easy to pver-est^e its. import- has yet to^resolve: the electric conditions of 
It m above ah the only fitand reasonabli the parts concerned have not been ascertained, 
patroduetion to geology, for both the organic anc The blood is maintained in a fit state for the 
hmrga^ ar® undergoing great change preservation of the tissues of the tormd animal 

a^ und us, and the history of tMs change is me by slowly parting •with some noxious or use- 
less principles, through the excretion wf the 


ba 


)f.to those other and greater changes that haw 
- ’ " about the existing condition of things. 

Syatem (Gt. anc , 

A nwe which has been appliec upon the solids supersedes the 
" '■'Tf^eciMiomy supposed tc cal reaction, by which they 
..Quesnay ^esue- nosed aBd • -4 e( B tTO yed, ami 


Mdneys, and of the different mucous and serous 
surfaces. The reaction of the eirculatpi^^ 
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animal is kept alive ; but it is tbe life of th< 
plant or of tlie ovum. The functions of circu- 
lation, nutrition, excretion, are manifested 
■when life is thus reduced, as in the plant, to 
its simplest condition ; and these must, there- 
fore, be its most essential actions. In the 
torpid animal, the phenomena of irritability 
and contractility of muscular fibre are super- 
added, as in the action of the heart : and tins 
is dependent on the connection of the muscular 
fibre with a nerve. The power of the external 
decomposing forces is increased by elevation of 
temperat\ire ; and the stimulus of heat produces 
in the torpid animal, in a manner not under- 
stood, a reaction of the raucous surface of the 
lungs; this reaction influences, through the 
nerves, the muscles of respiration, and atmo- 
spheric air is inspired and brought into contact 
with the thin membrane over which the pul- 
monary capillaries are richly spread. The 
result of this contact is the immediate elimina- 
tion of the carbon from the blood, which changes 
its dark for a florid red colour ; or converts it 
from venous to arterial blood. 

The blood so changed stimulates in a differ- 
ent and more potent manner the parts over 
which it is distributed; the heart contract 
more vigorously and frequently ; the brain and 
nervous system now receiving more blood, and 
that of a different kind, be^n to react on the 
application of stimuli to which they were before 
insensible. 

Pirst, self-consciousness j then, sensation of 
external impressions ; lastly, the propagation of 
a stimulus to the muscular system generally, 
which produces the reaction of vibratile con- 
traction of its fibre, and by which the animal 
moves its parts upon each other, or its entire 
body upon external matter, are successively 
manifested; and to circulation, nutrition, ex- 
cretion, and respiration, are now added the 
functions of sensation and voluntary motion. 
But inth this greatly increased activity of 
the whole organic machinery, there is a pro- 
portional increase of vital decomposition ; i.e, 
of abstraction by the tissues of assimilating 
particles from the capillary blood, and of addi- 
tion to the same of effete particles ; and those 
actions demand not only increased activity in 
the organs which eliminate the waste and 
noxious particles from the blood, and expel 
tibem from the body, but also a means of supply- 
ing new blood. This is effected by digestion, 
chylification, and lacteal absorption. 

It is the consciousness of this want that 
impels the newly roused hybemating animal 
to seek for its appropriate food : the first use 
to which the max^ne .is put is to si^^ly itself 
with the means foar its continued activity ; and 
this e^»pleiks the of the fiinetions by 

life is maintained, as respects the 

’ Mur, of the parts 

of a Kviag b^^ dmuld not be uniform : at first 
the power is in excess, and the body grows ; 
afterwards it is unequal to the waste, and the 
i^dy sharinfcs ; it is at no period, perhaps^ quit© 
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perfect; the machinery of renovation thus in 
time becomes unequal to its office, and the 
ordinary chemical decompositions and recom- 
positions take the place of those in which life 
had before essentially consisted. 

A given term of life characterises each spe- 
cies of animal; but that the species should 
continue, it is necessary that the death of the 
individual he compensated for. This is effected 
by the power which living beings possess of 
detaching a portion of themselves; which 
portion contains in itself potentially all the 
faculties or functions of life ; developes their 
organs progressively and according to the pat- 
tern of the parent from which it was derived ; 
and when arrived at maturity, in like manner 
generates or separates another portion of itself, 
with similarpowers of developementandgro-vrth; 
then decays and dies. Thns the species of 
living beings are maintained by the function of 
generation through a long, but apparently not 
an indefinite period of time : for the history of 
the changes of the earth’s surface teaches us that 
the duration of the existence of species, as well 
as of the individual, is limited, and that many 
species have become extinct. So far, however, 
as observation has been able to reach, the death 
of a species seems to have been rather a ■violent 
than a natural one. We have, as yet, had no 
experience of the extinction of a species by a 
gradual abrogation of the procreative powers 
in the individuals of successive generations. 
Of the introduction of new species we know of 
no natural cause, and we can hardly form a 
conception of sucL 

The science of physiology is that of the 
different functions of which life is the mani- 
festation; i.e. of circulation, nutrition, excre- 
tion, respiration, sensation, muscular contrac- 
tion, digestion, absorption, generation; with 
other subordinate faculties, as the maintenance 
of equable temperature, the production of 
vocal sounds, the mental phenomena.' To ex- 
plain these functions, we must first know the 
instruments by which they are performed; 
secondly, the matters which they attract, those 
which they reject, and the nature of that which 
remains ; thirdly, by what forces these matters 
are transported, attracted, retained, and re- 
jected ; and finally, the nature of the stimuli 
appropriate to each part, and the mode in which 
such part reacts when stimulated. Physiology 
has thus many departments, and each depart- 
ment has its anatomical, chemical, dynamical, 
and what may be termed its purely physiological 
line of research. 

Physiology* Vegetable. [BoTAirr.] 

Physooalsrmma (Gr. <pvadoi, io blow ; and 
H/iXvfiiM, a eovermg). Agen-us of LythroGem, the 
only speraes of -tmieh, P. fionbundwirt,, yields 
the beautifully striped rose-coloured wood 
(Ailed by our cabinet-makers Tidip-wooAt im- 
ported feom Brazil. It is the Bois de rose of 
the Prench, and has of late been lai^ely used 
for inlaying costly pieces of furniture, as well 
as for making various articles of small-ware, 
and for turnery, &c. 
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PIARISTS 


Pliysoffrades (a word coined from Gh?. ' •lieTimatism, and was once a eeleT)rated remedy 
liat, gradior, I^ooeed)^ The name ^ or cancer. The root is an emetic and 
of a tribe of Acalephse, comprehending those cathartic, and the yoimg shoots are extremely 
which swim by means of ai]>bladders. aerid, though rendered harmless by boiling; 

Physostlgma (Gr. ^u<raw, and crrlyixa, a they are eaten in the United States in the 
minty The Ordeal Bean of Old Calabar, the same way as asparagus. It is found not only 
Esdrd of the nauYes, is the type of a genus of in the United States, but in the Azores, North 
Jjmvminosm approaching Canavalia and JPha- Africa, and China.- 

seolm. This plant, called P. vmenosvm, is a Pliytolofry (Or. and X<^7os). The 

great twining climber, wi^ trifoliate leaves, and science of herbs and plants, 
purplish bean-lihe flowers. Its seeds, in which Pli3rtoplia?ans (Gr. <pvr6v, a plant, 2.nd. 
the popular interest in the plant centres, are <pdya}, I eat). The name of a tribe of Cetaceous 
borne two or three together in dark-hrown Mammals, synonymous with JSerbivora. The 
pods, and are of a hlackish-brown colour with a term is also applied by Lamarck to a section 
k)ng dark sunk >»ilT»Tn surrounded by a lighter- of his order of Traehelipod Molluscs. 
colSired elevated border. These seeds are Pbytotoa (Gr. <t>vT6v, a plant, and 
extremely poisonous, and are employed by the I cut). Vegetable anatomy, 
natives of Old Calabar as an ordeal ; persons Pbytoaoa (Gr. ^vr6v, a plant, and 
suspected of witchcraft or other crime being an animal). This term is applied by various 
ccK^elled to eat them until they vomit or die — naturalists to different sections of the suh- 
as a proof of inno- kingdom Zoophyta of Cuvier, 
latter of ghilt. [OAXABAa Pia Mater (Lat.). A thin vascular mem- 
' f*- , brane covering the convoluticms of the brain 

:i^3rteleytiaa (Gr. a plant’, and the spiral marrow. 

iuory). A genus of palm-like pl^ts inhabiting piano (ItaX. eoft). In Music, a direction 
South America, and remarkable for produdng intimating that the force of the voice or in- 
what is called Vegetable Ivory. Its fruit is of strument is to be diminished. It^ is usually 
great size, consisting of a collection of six or expressed simply by the abbreviation P. A 
.seven drupes, forming dusters as large as a double letter PP means piik piano, or more 
man’s head. Each drupe has from six to soft, and PPP pianiasimo, as soft as possible, 
nina seeds, which at flrst contain a clear insipid Pianoforte (Ital.). A musical stringed 
fl.uid with wbich travellers allay their thirst ; instrument of the keyed species. Its name, 

' this afterwards bocomes milky and sweet, and compounded of two Italian words, signifying 
^hy4egrees hardens into a substance resembling aoft and loud, was probably given to it to 
ivory* Of this hardened albumen, buttons, distinguish it from the harpsichord and spinet, 
hexes, and other useful and fancy articles in which no lightness of touch could lessen the 
asm tuFJied. ..It is the Cabessa de 'Segro or strength of . the sound produced, from the quills 
Jaguapkmt, always striking the strings with equal force; 

Pliy^oreiiaoeae (Phytocren^ one of the whereas in the pianoforte, the strings are put 
genera). A small group of thalamifloral in vibration by means of small hammmB con- 
Exogens, by some regarded as a distinct order nected by levers with the key or finger hoard, 
of the Brtieal alliance, but by others referred which hammers quit the string directly^ it 
as a tribe to the OlacaGe<s. They are aH is struck, a damper, falling down upon it the 
tropical shrubs of no special importance. The moment the finger quits the key. The inven- 
stem of Phgtocrene itae^, a plant of climbing tion of the pianoforte is ascribed to a German 
habit, is full of limpid watery sap, which named Schroeder, who lived at the beginning 
is drunk by the natives of Martaban. The of last century ; hut it was first introduced into 
name, signifying plant-fountain, indicates this England in 1766 by Zumpe, by whom it was 
quality. greatly improved. Within the present cen- 

Pliytograplxy (Gr. <ptn6y, a plant, and tury this instrument ha- a received many useful 
7^w, I describe). That branch of science and valuable improvements feom the hands 
which relates to the rules to be observed in both of Englishmen and foreigners ; so that it 
descnbmg and naming plants. [BouAirr.] may be now fairly regarded as, next to the 
(Ehytolacca, one of the organ, tiie nohlest and most elegant instrument 
genera). A small order of monochlamydeous in the whole compass of practice. 

Bxogens, referred to the Chenopodal alliance, Many distinguished musicians have devoted 
and consisting of undershrnbs or herba, owreU themselves to the composition of pieces for 
represented by Phytolacca m.A. Eivma, both this instrument; and several of tiie most 
Phytolacca decandra, eminent composers in modern times have 
^ePocan, or Virgiman Poke or Poke-weed, is a made the instrument itself almost thrir ex-, 
terancmng herbaceous plant whose dark-purple elusive study. 

called E(Mn d^ AMque by the French, ^lariats (Lat . Patres Scholarum Piarumb 
j. pmrpLish.-red juice somewhat resem- Members of a religious order founded at Ro^ 
^ and hence it is sometimes called by Casalanza, a Spanish nobleman, 

■ A tincture made from these the seventeenth century. Thev w 
feto^^joputation in the United by a special vow to devote them«d 

^ -tonic r)Tii-T)ose ci education. The^,8^i^^4 to 
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STipermtend a great number of schools in 
Hungary, Poland, Hobemia, &c. 

Fiassaba or Fia^aba. A stoxit woody 
fibre, obtained in HaHa jErom the leaf-stalks of 
AttcHea fimifera and in Para from 
Piassaha, It is used in the manufacture of 
brooms and brushes. 

Fiastre. A silver coin used in l^ain, Italy, 
Turkey, South America, the East Indies, &e., 
varying in value in every country. [Money.] 

Flauzlte. An earthy fusible mineral 
resin of a brownish-black colour, resembling 
slaty and lamellar black coal, found at Piau 2 e, 
near Neustadt in Camiola. It is also met 
with in Styria, at nearly aU the mines in which 
the carboniferous strata are worked, from Tuffer 
to Trifail and Sagor. 

Fiazza (Ital.). In Architecture, a square 
open space surrounded with buildings. This 
phrase is improperly used in England to de- 
note a walk under an arcade. 

Fibrocb (G-ael. piobaireaehd, the pipe sutti^ 
mans). Martial music produced by the bag- 
pipe of the Highlanders, but not, as Lord 
Byron and some others have supposed, the 
ba^ipe itself. Every clan had its own tune, 
wMchwas scrupulously and sedulously played 
on all great occasions. The pibroch of Donald 
Dhu, or the Black, is preserved by Sir Walter 
Scott {Songs and MiscManies)^ who wrote 
a poem on the theme. {Lady of the Lake, 
canto ii. stanza 17 ; Beattie, Essay on Laught&r 
and Ludicrous Composition, ch. lii.) 

Flea. In Printing, a type four sizes larger 
than that used in this work. In aU the sizes 
above canon, types are measured from the 
number of pica bodies contained in their 
depths, as four-line pica, five-line pica, &c. 
Leads, or spaces between the lines, are also cast 
to parts of a pica depth, as four to pica leads, 
sis: to pica, &c. [Pib \ Type.] 

moajnar. Glme bitter principle of tar; 
whence it derives its name (in pice cmarmC). 

■ Fioavds. The name of a fanatical and 
immoral sect of Christians who sprang up in 
Bohemia in the fifteenth century. They de- 
rived their name from Picard, a native of 
Flanders, who styled himself the New Adam, 
and attempted to revive the absurdities of the 
Adamites of the second century, in imitating 
the state of primeval innocence. They were 
completely annihilated by Zisca, the great 
general of the Hussites. 

Floea (Lat. the pitch-pine). A subgenus of 
Chnifera usually indudedm Abies, but by some 
re^rded as a distinct family. The Silver Fir, 
AMes picea, otherwise Pioea peotmata, is the 
type, and the principal other species are P. 
eephalomoa, PioMa, Nordmanniana, 

hmaarnm, grcmdis, cmMlis, mobUis, braeteata, 
WelMctm, Pmchrom,,^ma, religiosa, &:c. The 
feature of this group of 
cylindrical thin-scaled cones. 

Flettiurim Beaot. An oblong heavy seed 
with a mm^ odour, brought from Brazil, and 
used medicinally in the cure of colic. It is the 
Iproduce of Nectandra Puolmy* 
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Fid (Lat. .pious, a woodpecker). The naine 
given by Linnaeus to a group of birds corre- 
sponding to the Scansores and part of the 
Passeres of Cuvier. 

Floldse* Woodpeckers, The family of 
birds of which the genus Picm is the type. 

Fidceringite* A Magnesia-Alum occurring 
near the port of Iquique in Peru, in white 
silky fibres, with a lustre like that of the finest 
Satin Spar, to which it bears a great resem- 
blance. Named after J ohn Pickering. 

Ficket (Fr. piequet). In Fortification, a 
stake used in laying out ground, to mark any 
required point. Pickets are of various lengths, 
according to the purpose which they are to serve. 
One end is sharp and shod with iron, and the 
other sometimes carries a small flag, for ^e 
purpose of rendering it visible at a distance. 

The term picket is also applied to any small 
sharp-pointed stake, driven into the ground with 
the sharp end exposed, to act as an obstacle 
to an enemy’s advance. 

Picket or Pioubt. A small detachment of 
troops posted on the front and flanks of an army 
in the field, to guard against surprise and keep 
off reconnoitring parties of the enemy. [Posts.] 

Fiootee. One of the garden varieties of 
JHanthus Caryophyllus, Picotees differ ffom 
Carnations in having a lacing or margin 
of some colour, deeper than the grotyad, 
which latter is usually white or yellow, and 
the border some shade of red or purple; 
while in Carnations the colouring is laid on in 
longitudinal stripes, sometimes more than one 
dark colour occurring in the light ground. 

Flcreena Wood. The bitter wood sold as 
Quassia. [PioaiLSMA.] 

Flcramyle (Gr. iriKpis, bitter ; matter). 
A radical hydrocarbon =5 0,4 Sig. The name 
has reference to the composition of hitter al- 
mond oil, which is 0,4 Hg Og, and therefore a 
binoxide ofpioramyle. 

Fieranaielme. An altered Analcdme found 
in Tuscany, in red crystals. 

Florasma (Gr. mKpour/xSs, bitterness). A 
genus of small trees belonging to the JSimaru- 
baceee. The most important of them is P. ex- 
celsa, which yields the bitter wood known as 
Jamaica Quassia, in contradistinction to Suri- 
nam Quassia, which is furnished by Cassia 
amara. This bitter-wood tree is very common 
in the lowlands of Jamaica, where it attains the 
height of fifty or sixty feet. As commonly met 
with, it is of a whitish or yellow colour, and 
has an intensely bitter taste ,* and hence an in- 
fusion or tincture is much us^in cases of weak 
digestion, where a simple bitter is required. It 
is remarkable that the drug appears to act on 
animals as a narcotic poison, though such effects 
have not been witnessed in the human subject ; 
hence the tincture is also used as a fly-poison. 
The Bitter Gups, extensively sold of late in this 
country, are, when genuine, made of Quassia- 
wood, and water allowed to remain in them 
for a short time acquires tonic properties. 
Brewers are said to employ the chips a-s a sub- 
stitute for hops. 
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X*iorio Aotd. Carbazotw add. A 'yellow 
crystalline substance formed on boiling indigo 
with nitric acid. It has great tinctorial power, 
and is nsed for dyeing silk and wool of a bright 
yellow. 

Vicroglyoion (Glx. viKp6s, bitter, and 
y\vKbs, sweet). An extractiye matter of a 
bitter and sweet taste, obtained from the stalks 
of the koUmm, Bidcamara. 

IPlorollte (Gt* viKpSs, and Afros’, a stone). 
A name given by some mineralogists to fibrous 
serpentine. The name has reference to the 
term Utter-earth, sometimes applied to mag- 
nesia, which forms many bitter salts, and is 
one of the components of serpentine. 

Plcromel (Gr. viRp6s, bitter, and pi^Ki, 
honey). A peculiar substance, of a sweetish 
bitter taste, which exists in bile. 

Plcroplutraiaoolite (Gr. viKpSs ; ^dppMcov, 
meMdne ; and stone). A native hydrated 
arstolal© .of hm« aad ma^esia, with a largo 
excess of Baagnedm, feom Bieehelsdorf in Hesse. 
Probabljr it iSt I%annacoHte with a portion 
of the lime replaced by magnesia. 

Ploropliyll or Plcrapliylllto (Gr. nucpds, 
and a leaf). An altered Augite, oc- 

curring in dark greyish-green foliated-fibrous 
masses, resembling serpentine in appearance, 
at Gala, in Sweden. 

^carormza (Gr. viKp6s, Utter, and plCa, a 
ro(k). The only species of this genus is a herb 
of perennial character, found on the mountains 
of India, where its bitter roots are used as a 
febtif^ge ly the natives, and are sent down to 
the Itoars of IBengal, where they form one of 
the many bitter roots sold under the name of 
T^ta. The species is called P. Kurroa, and 
belongs to tiie Soroyh%dariace<8. 

PieroMOBi^e (Gr. wucpis, and odonr). 
A hydrated silicate ^ of magnesia, found in 
gneiss at the iron mines of Engelaberg, near 
Presnitz in Bohemia ; at Greiner in the Tyrol, 
and at Waldheim in Saxony. B'amedfrom the 
bitter aigillaceous odour which it yields when 
breathed upon, 

Plcrotbomsonite. A mineral resembling 
Thomsonite in form, but differing from it in 
haring^ the soda replaced by magnesia. It 
occurs in the gabbro rosso of I^iseany. 

Plcrotoxla (Gr. mKp6s, Utter, and ro^lKoy, 
arrow-yoison). A poisonous bitter principle 
which exists in the Cooetelm indious of com- 
merce, the berries of Anamiria oocoulus. 

Ptcttte* A name sometimes given to Tur- 
nerite. 

Plots* ixrall. One of the barriers erected 
by the Eomans across the northern part of 
Britain to restrain the incursions of the Soot®. 

Pioturesaue (equivalent to the Ital. pit- 
.tcmesco, and the Ger. mahlerisch). In the strict 
aenseof the word, aU objects which afford fit 
id^^ations of form and colour for the imita- 
j^jainter are called pictures^e. In 
K ^^^^j^ yisition, this term is applied to a 
^l^ jc^aeats objed:s and events in 
"^"^d impressions 

of visihKW^H^fe^^itoi^gaonl'sri hrtw’ftVftr. 


PIER 

word is employed by many writers to denote 
such natural objects as have a somewhat 
rugged appearance, in contradistinction to 
those objects which have a sublime or beau- 
tiful character. Thus, in water, that of which 
the surface is broken, and the motion abrupt 
and irregular ; and, among trees, * not the 
smooth young beech, nor the fresh and tender 
ash, but the rugged oak or knotty wich^ ebn, is 
picturesque. Among animals, tne ass is gener 
rally thought to be more picturesque than the 
horse ; and among horses, it is the wild and 
rough forester, or the worn-out cart horse, to 
which that title is applied. In our own species, 
objects merely picturesque are to be found 
among the wandering tribes of mpsies and 
beggars ; and again in old mills, novels, and 
other inanimate objects of that kind.’ Such 
objects, it is argued, are neither beautiful nor 
sublime ; but are, nevertheless, endowed with 
qualities of their own, which are^ not only 
highly suited to the painter and his art, but 
attractive also to the rest of mankmd whose 
minds have been at aU cultivated or improved ; 
and to such objects the term picturesque ought 
to be exclusively applied. (Sir Uvedale Price 
On the Picturesque.) 

Piddingtonlte. A mineral substance com- 
posing nearly the whole of a large meteorite, 
whicbi fell at Ghalka in the East Indies, No- 
vember 30, 1860. Named after Piddington, 
curator of the Museum of Practical Geology at 
Calcutta. 

Ple> The name ^ven to the table used 
before the Beformation for finding out the 
service for the day. The origin of the word is 
doubtful. Some refer it to the Greek nlua^, 
a tahlet : others to the litera picata, the large 
black letter employed at the beginning of each 
new order in the service. This term stiU 
survives in the Pica. type. (Hook, Church 
Dictionary.) 

Pm. In Printing, matter broken acciden- 
tally, and the letters mixed indiscriminately, 
instead of being each in its own box in the 
case. 

Pie Poudre Court. In English Law, a 
court established to decide on the spot disputes 
arising at fairs or markets. It was styled in 
Lat. curia pedis ^vlv&rizaii, and derived its 
name from the itinerant dvsty-foot^ dealers 
(Old Er. pied ^ouldretix), for whose conve- 
nience it was prinapally instituted. It is now 
disused. 

Pied Droit Xu Architecture, a pier 

or square pillar, hidden partly vrithin a wall, for 
the pmpose of receiving the downward thrust 
of a vault, or of a j^rder. It is without base 
or capital, and therein differs from a pilaster. 

Piedxuontite. Manganesian Etoidote from 
Piedmont. 

Pier (A.-Sax. yere, Dutch beere). 3h Ar- 
chitecture, the solid between the openings of a 
building, or that from which au aa?ch springs.^ 
An abutment pier in a bridge is that 
shore j and^ generally, this is made of agpe^^ 
iT^ass than the intermediate piers?* ih to 
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resist the thrust of the arches Tiphich is carried 
over from the intermediate piers. Por the 
modes of building the piers of bridges, see 

The term is sometimes employed in 
Engineering synonymously with that of moU, 
and is used to designate the mass of building 
erected for the purpose of forming harbours, 
landing-places, or other similar works. 

:Plerced. In Heraldry, a term used when 
a charge is represented as perforated, so as to 
show the field under it. 

Piercer (Er. perceur). A tool of fine steel, 
sharpened to pierce the metal or wood work at 
one end, and made to revolve in a plate at 
the other ,* it is set in motion hy a piece of 
catgut attached to the middle of the tool, and 
connected with a handle moving horizontally. 

Plerldes. A name of the Huses, who were , 
so called from Pieria, near Mount Olympus. 
(Hesiod. 53.) Another legend, not noticed 
in the Hesiodic poem^ gives the name to the 
nine daughters of Pieros, king of Emathia, 
who, entering into a contest with the nine 
Muses, were beaten by them and changed into 
birds. [Paenassus.] 

Plerrier or Potrary (Qt. w^rpor, a stone), 
A term applied at first to an engine for 
casting stones, afterwards to a small kind of 
cannon, but now to a mortar used in sieges 
for firing stones. 

Pietists. The name given to certain re- 
formers of the Lutheran church, towards 
the end of tlie seventeenth century. The 
Pietists may be divided into two classes, of 
which the one proposed to effect merely an 
amendment of life and manners, and to promote 
a more evangelical spirit of Gospel truth than 
was cherished by the reformed churches, which, 
at the period in question, had degenerated into 
great coldness and formality. Out of their 
discussions arose, however, a more violent and 
fans^eal sect^ wl^ accompanied their assaults 
on the doctrine and discipline of the church by 
the assertion of various mystical extravagances. 
Arnold, Bippelius, and Petersen were their 
most distinguished leaders. The same school 
of theologians gave birth to the enthusiast 
Jacob Boehm or Behmen. (Mosheim, voL v. 
p. 312, tians. 1790.) The term Fietist is at 
present applied, in Germany, much in the 
same sense of disparagement with which the 
word Methodist is vulgarly used among our- 
selves, to those who make a display of strong 
religious feelings. 

Pietra Pimgaja. The Italian name for 
l^dyforus tvberaster^ or Eungus Stone, a kind 
of fungus, whose spawn has the peculiarity 
of coUecting tibe surrounding eaA into a large 
baB, which year aiiter year yields a crop of 
> These balls are artides of 
transported from place to 
plae^^HKS ^aeially bear fruit if put in a 
proper jfee® and well watered. 

Piezometer (Gx. m^C«i I jwess, and fiirpov, 
fMOsure), An instrument for ascertaining the 
eoanpressihility of liqnids. 


Plff. [Sus.] 

Pig SNTut. The tuberous root-stock of 
Bwnium jleamosum, so called because pigs are 
fond of and dig for them. The name is also 
applied to the tubers of the less common Carum 
hMooastanvm. Both are sometimes called 
Earth Nuts. Another kind of Pig Nut is 
the finiit of Carya porcina. 

Pigeon (Er. ; Ital. pieeione). [Colttmba.] 

Pigment (Lat. pigmentum). A term ap- 
plied by anatomists to the mucous secretion 
which covers the iris of the eye and gives it its 
various colours ,* and to the dark matter which 
covers the anterior surface of the choroid 
membrane, and the interior surface of the 
ciliary processes. 

Pigment. In Painting, a general term 
denoting any colour used by artists. 

Pigmy. [Pygmy.] 

Plgncn (Er.). The edible seeds of various 
Pine-trees, called I^inocoMo by the Italians. 
Those of I^nus pinea are eaten in Italy; those 
of P. cemhra in the south of Europe ; those of P. 
sabimana in Oregon and California ; and those 
of P. G-erardiana in the Himalayas. 

Plgotlte. A mineral composed of alumina 
and mudeseous acid forming an incrustation on 
the sides of certain caves, in the granite difis 
of the Cornish coast. Named after the Bevw 
M. Pigot. 

plbllte. A green mineral between Talc and 
Mica, from Eahlun in Sweden. 

PUce (so called from the projecting lower 
jaw, as in Erench broche, a spit, brocheb, a 
pike), A well-known species of fresh-water 
carnivorous fish, common in Europe and North 
America. Their growth is very rapid ; and many 
instances are on record of their longevity. 

Pros (Er. pique). In Military affairs, an 
offensive weapon used in ancient and modem 
times down to the invention of the bayonet 
(by which it has been universally superseded), 
consisting of a shaft of wood of twelve m four- 
teen feet in length, surmounted with a fiat 
pointed steel, commonly called the spear. It 
was chiefly used by the infantry. 

Pilaster (Ital. pilastre). In Architecture, 
a square pillar engaged in a wall, usually pro- 
jecting about one-fifth or one-sixth of its 
width, but no more. Pilasters are subject to 
tlie same rules of proportion as columns. 

Ptlcbardl. The Clupea pilchardus, a species 
of herring very common on the shores of the 
south-west of England, but differing from the 
common herring in many zoological characters, 
amongst which the larger size of the abdominal 
region is the one most prominent to ordinary 
observers. 

The pilchard is taken chiefly off the coasts 
of Cornwall. The home consumption is very 
small, most of the fish being exported, when 
cured, to Italy, Spain, and other countries on the 
Mediterranean. The general export is about 
22,000 hogsheads. 

pile (Lat., Ital., Span., pila). In Artil- 
lery, a heap of shot or shells piled up by 
hori^ntal courses in a pyramidal or wedge- 
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Kke form. The form of the pile is detei^ined’ 
by that of the base, which may be a jangle, 
a square, or a rectangle. In a triangular 
.pile the base is an equilateral triangle, and 
there is one shot at the vertex. The num- 
ber in the successive horizontal courses, 
.reckoned from the top downwards, are re- 
presented by the triangular numbers 1, 3, 6, 
10 . . . . + 1), the sum of which is 

I w 1) (% + 2) ; the latter, therefore, is the 
number of shot in a pile of n courses. 
[Fiouba-tb Numbbus.] 

PmB. In Heraldry, an ordinary which is 
represented of a wedge-shape, tapering from 
the chief downwards towards the point ; said 
to represent the piles on which bridges and 
other erections are founded. 

Pile, Ckavanlo. [Voltaic Electbicitt.] 
Pile Works. [LACfUSTRlNB HAniTAWONS-l 
piles. A disease originating in the morbid 
dllfftation ©f the veins of the lower part of the 
upon, the v^e of the anus, and 
.fifecpwftUy^ caused^by costivefqess and irregular- 
ity of id^ne evaci^ion; the contents of the 
rectum pressing upon the veins, and preventing 
,the return of their blood, so that they become 
tnrgid and varicose, often forming bleeding or 
ulcerated enlaigements and tumours. Mild 
.aperients, especially sulphur and castor oil, are 
necessary in the relief of the early stage of 
pa,es ; when there is much inflammation, cold 
and astringent lotions may be used, and the 
.pain is often relieved by fomentation with de- 
coction of poppies. "V^en the tumours are 
lar^ and flaccid, an ointment of powdered 
with a little opium and acetate of lead, 
dteu aifords relief; and, in old relaxed pileS; 
ihe ix^temal use and local application of copaiba 
bal^m, and even Ward^s'j^aste, wbich contains 
black pepper, do good. In many cases of pro- 
trusions of the tumours, they require removal 
by ligature or by the knife. 

Piles (Lat. pila). In Building operations, 
piles are pieces of timber or iron, dnven into 
the grotma or into the bed of a river, for the 
purpose of supporting the foundations of an 
edifice or the piers of a bridge. They may be 
round or square, and when of wood, must be 
of a quality which does not rot under water, 
.or which is able to resist the attacks of the 
Teredo navalis^ and other boring worms or 
insects. Oak, elm, fir, hacmatac, green heart, 
&C. are the woods most generally employed for 
the purpose. The end of the pile that enters 
the ground is, in these cases, pointed and shod 
with iron ; and the top of it is hound with a 
strong iron hoop to prevent the piles bHng 
or their^ heads beaten up to a kind of 
pulp, by the violent strokes of the monkey by 
winch they are driven down. Iron piles are 
1^, much used, and they are made large 
to allow the foundation to he carried 
tq ^e bottom of their penetration ; they 
in the following article, which 
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are of whole timber set dose together; the 
sheeting piles are of half timber; the whales 
are the horizontal pieces, that bind the assem- 
blage together. 

PUe-drlvex*. An engine for driving piles. 
It consists of a large monkey, or block of cast 
iron which slides between two guide posts. 
Being drawn up to the top^ of its course, and 
then let fall from a considerable height, it 
comes down upon the head of the fpile with 
a violent blow, proportioned to the weight 
of the monkey multiplied by the height, 
diminished, of course, by the faction that the 
monkey meets with in its descent. It may be 
worked by men, as in the ringing engine ; by 
machinery or by horses, or by men working 
a crab; or by steam, as in the case of 
Hasmytlfs hammer,- or the pile-driving appa- 
ratus. Sometimes, when the piles required 
to be sunk are of great diameter, Dr. Pott’s 
system of pneumatic pressure is applied, or the 
foundation of the interior is thrown out, and 
the great weight of the iron ring is trustkl to 
for the further descent of the pile. The reader 
is referred to a practical paper on Pile Driving 
read before the British .^chiteets, in 1855, by 
G-. R. Burnell, in which the merits of the vari- 
ous systems are compared with one another. 

^ Pllentum (Lat.). A four-wheeled carriage, 
with soft cushions, which conveyed the Roman 
matrons and vestal virgins in sacred proces- 
sions, and to the Oircensian and other games. 

Pfleorlilza (Gi-r. vT\os, felt~cloth, and 
a root). The cap of a root. It is well 
represented in the ends of the roots of Huphar, 
where it is seen to form a membranous hood, 
distinct from the spongiole. 

Pllens (Lat.). The felt cap worn by the 
ancient Greeks and Romans, Among the 
latter it was the emblem of liberty; hence the 
phrase servos ad pilewn vooare, to summon 
slaves to fight by a promise of freedom. 

Pllgrlmag’e (Lat. peregrinus, Ital. pere- 
grino, pellegrino, Pr. p^lerin, a pilgrim). A 
journey undertaken for devotional purposes 
to some spot hallowed by religious associa- 
tions. The enstom of making these pilgrim- 
ages has long been recommended and enjoined 
by the Roman church, and they are frequently 
imposed by way of penance; the remission 
of sins, and various spiritual advantages, 
being promised as the revrard of the faithful 
and pious pilgrim. There exist traces in the 
history of the early church of such j’ourneys 
being undertaken occasionally from the nar 
tural motives, we may suppose, of curiosity 
or of a deeper interest. In process of time, 
the custom of celebrating festivals in honour of 
martyrs at the place of their sepulture drey 
^i^hers together from a ^stance, who, 

to the saints at the expense of fatigtseiOT 
danger to themselves. But the syst^^lo^ 
^tablishment of pilgrimage as a 
work seems to be. of mnieh later 
which was iindertaken to., the 
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Martin of Tours is among the earliest canoni- 
cally enj oined. Such places of devotion became 
gradually very numerous ; of •which, however, 
Jerusalem was held naturally in the highest 
estimation. The dijS&culties which presented 
themselves to the pilgrims who attempted to 
accomplish this journey, when Palestine had 
fallen into the hands of the Saracens, were the 
proximate cause of the excitement which armed 
Europe to the rescue of the Holy Land. The 
eupi<fity of the persons in whose custody these 
shrines were, and the immorality which ensued 
from the desultory habits acquired by the pil- 
grims, called forth the earliest animadversion 
of the church, at .the council of Ch41ons in the 
ninth century; but the evil seems to have 
continued steadily on the increase, until, at the 
time of the Beformation, 'we find that a practice 
originally harmless had degenerated into one 
of the most crying abuses of the ecclesiastical 
system. The earliest pilgrimage on record is 
perhaps that of Helena, the wife of Constan- 
tine, to the Holy Land, (Sehroeckh’a Kirchm 
QesoMchte, part v. 8, 19, 23, 25.) 

But pilgrimages are not confined to Christian 
nations. According to a command in the 
KoraHt every good Mussulman is enjoined 
once in his lifetime to re^^air to Mecca; and 
many other places, espemally in Persia, are 
endowed with sufficient sanctity to attract 
multitudes of pilgrims. The Hindus have also 
their pilgrimages, the most celebrated of which 
is to toe city of Juggernaut, where stands the 
temple erected in honour of the deitj’ of the 
same name. Among existing Christian pil- 
grimages, ’the most celebrated are those of 
Treves, and of Mariasell, in Austria. 

ViUdium.. The orbicular hemispherical 
shield or apothecium of a lichen, the outside of 
which changes to powder, as in Calydum, 
IPlllar. In Architecture. [Columk.] 
PiU<Kry (Pr. pilori ; perhaps from pli«r, a 
pSkbr), A wooden engine on wi^ OTi^ders 
were fomerly exposed to public view, and 
generally to public insult. It •was a common 
punishment in England, and, by the statute of 
the pillory, 51 Hen. III. c. 6, appointed, for 
forestallers, users of deceitful weights, ^qury, 
forgery, &c. It was finally abolished in 1837 
(after having been long disused) by the statute 
1 Viet. c. 23. The Erench punishment of the 
same description is termed the carcan, from the 
iron collar by which the neck of the criminal 
is fixed to a post. It is no longer specifically 
appropriated to particular crimes, but in heavy 
cases accompanies toe sentence of imprisonment 
or forced labour. [Hbaxfano.] 

PIUow (A.-Sax. pyle). On Shipboard, a 
liJock of timber, in to© fiare of toe vessel, 
on which is supp(wrt©d toe inner end of toe 

In the bearings on 

which gadg^s and joum?ds rest. They are 
usually fitted in blocks of cast iron, whence the 
term pUlow hUohy and sometimes, corruptly, 
^fkmer block* 
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PUooerens (Lat. pilus, a hair, and eereus, 
pliant like wua?). The generic name of the 
Old-man Cactus, an erect-stemmed plant, with 
a crown of long flexible white hairs resembling 
the grey hairs of an old man’s head. 

Pilose (Lat. pilosus, from pilus, a hair). In 
Zoology, when an animal or part is covered 
with hair. 

Pilot (Dutch pijlloot, properly a person 
who. conducts a ship by the sounding line, from 
pdlm, to sound : Wed^ood). A person qua- 
lified and appointed by proper authority to 
conduct ships in and out of particular harbours, 
or along certain coasts, at a certain fixed rate, 
dependmg on the draught of water. The pilot 
has the charge of the vessel while in pilot 
water, and the captain or master neglects or 
opposes the pilot’s advice on his own re- 
sponsibility. 

The laws relating to pilots and their com- 
pulsory employment are consolidated in the 
Acts 16 & 17 Viet. c. 129 and 17 & 18 Viet. c. 
104. (M’Oulloeh’s Com. Diet.) 

Pllum (Lat.). In the Roman army, the 
long javehn carried by the Principes andTriarii, 
as distinguished from the hasta, or pike, borne 
by toe Hastati. [Libgiojt.] 

Pimarle Acsld* The ptirified resin of the 
Dinus mariUmai it fomis a white crystal- 
line mass. "When subjected to dry distilla- 
tion it yields an oil which has been called 

Plmelio Aeld (Gl-r. fat). One of 

the products of the action of nitric acid on 
fatty bodies. 

Plmellte (Cr. A hydrated silicate 

of alumina, magnesia, &c. ; found at Pranken- 
stein, in Silesia. It is of a greenish colour 
and translucent ; -with a greasy feel. 

Pimento. The berry of the Eugenia 
pimenta, called Allspice, or Jamaica Pepper. 

Pimpernel (Er. pimpreneUe). The common 
name for toe Anag<Mi&, one native species of 
which, A. also bears the name of 

Poor-man’s Weather-^ss, from its properly 
of closing its flowers on the approach of rain. 

Plmplnella (a word coined from Lat. bis, 
and pinna, a feather). The genus of Um- 
bellifers to which the Anise belongs. This 

C at is called P. Aniswn, and is an annual 
b produdng warm aromatic seeds. 

Pin (Gael, and Dutch pinne, Lat. pinna, 
a feather, as a pointed object: Wedgwood). A 
small bit of wire, usually brass, -vnth a point 
at one end and a spherical head at the other. 
Ho fewer than fourteen distinct operations are 
necessary in making this little article ; for an 
account of which see Tire’s Diet, of Arts 
There is a good account of this manufacture 
in BabT«ge’s Economy of Manufactures. See 
also Smith’s WoaJih of Nations, p. 3, where the 
pin is eited as an admirable instance of the 
good effects of a di-vision of labour. 

Pin. a term of Chinese diplomacy, signify- 
ing a petition or address from foreigners to the 
emperor of China or any of his viceroys or 
deputies. 
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Fin Money. In Law, an annuity ©ettled 
on a married woman, for the purpose of famish- 
ing her with the means of providing for her 
dress and peysonal expenses. As it is in- 
tended as a personal provision to he ex;^ended 
hy the wife de anno in annum in keeping up 
an appearance suitable to her station, she can- 
not as a general rule recover more than one 
year’s arrears. 

Finaoeee (Pinus, one of the genera). A 
name given hy Lindley to the CowiFBEiB. 

Finlaootheca (Grr. TivaKoS'^Ki/), from vlva^, 
a jpiotwe). In Ancient Architecture, an apart- 
ment reserved for the exposition of paintings. 
This term has been applied by the Germans to 
signify the buildings erected to serve as a 
national gallery of the works of their best 
artists, as in Munich. 

FlnavU. [PoTirn.] 

PinastM (Ijat.). The familiar name of 
®ne of the more useful species 
of 

FtnoMieoK. An aUc^ of copper and zinc ; 
a spedes of lurass much resembliug what is 
now termed Mosaic gold. It was brought into 
notice by a person of the above name. 

Pindktng' (Pr. pincer, to mp). In Artilleiyj 
the operation ot moviig a gun or mortar by 
small neaves of the han^pike, without allowing 
it to turn on Its axis» 

Fine (I^ j^us), . The .common name for 
the Pimts fsnmty. [Abies; Picbx; Pnrus.l 
Thsare are, however, many other plants caUea 
Pines, though chiefly of the same coniferous 
family. Thus Amhoyna Pine is Pammara 
oHmtdLiSj Chili Pine is Araucaria zmhrioata, 
and Mmm Pine is Paorgdium FranMinii, while 
Pine is ^'uga ChamcepitySt and 
the Screw Pm^ Is Pant^mcs. 

FtStf^ ,A,pFle> [Axxbas.] 

Fine Wool. The fibre obtained from the 
leaves of Pinus sylvestris, and from which 
vegetable flannel is manufactured. 

Pine-apple Oil. A solution of butyric 
ether in alcohol has the odour of the pine 
apple, and is prepared for the use of confec- 
tioners as a flavouring material. 

Pineal Gland. A small heart-shaped pro- 
tuberance of the brain, hanging hy two pedun- 
cles from the beds of the optic nerves imme- 
diately over the corpora guadrigemina. Some 
fanciful physiologists have asserted that it is 
the seat of the soul. 

Finey Varnisli. The resin of Fateria 


Finguite (Lat. pinguis, fat). A variety of 
Ol^ropab^ resembling Bole. It is a hydrated 
silicate of iron, occurring in dark green masses, 
which are soft, like new soap, and feel greasy, 
at Wolkenstein and Geilsdorf in Saxony, and 
ip^e ifarz. 

■ ■ 1 (Lat, pinus, tAe jir4ree). The 
\ constituent of common resin 



jpignon). In Mechanics, a 
'^s.in the teeth of a larger 
arbour, or a.spin<S.e, 
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having notches or leaves, which 'are caught 
successively hy the teeth of the wheel, the 
motion being thereby communicated to the rest 
\i the machinery. 

Finite. An alkaline variety of altered lolite. 
It occurs in six-sided or twelve-sided prisms, 
with their lateral (sometimes with their termi- 
nal) edges replaced. It is named after the 
mine Pini in Saxony, where the first specimens 
were discovered in granite. 

Fink. A well-known fragrant garden flowerj 
the Pianthus piumarius of botanists. What is 
(^ed the Clove Pink v&Pmnthus caryophyllm, 
the source of the Carnation and Picotee, and 
remarkable for its still more highly aromatic 
odour. These belong to the order Caryo- 

Plnk, Butcb. In Pamting, a colour of a 
reddish hue. 

Finna (Lat. a fin ox feather). The name 
of a genus of Ostracean Acephalous Molluscs, 
commonly called vmg-shdls, remarkable for the 
size of the byssus, by whi^ they adhere to 
rocks, and wHoh the natives of Sicily manu- 
fabCtitre into gloves^ socks, and other articles of 
sale and ornament. 

Flamace (Ital. pinaccia, dim. of pino, a 
sMp), Formerly, a small light vessel with 
sails and oars ; but now generally understood 
as the second in point of size of the boats 
belonging to a ship of war. 

Flxmaole (Lat. pmnaculum, dim. of pinna). 
In Architecture, a small square or polygonal 
pillar, generally, but not necessarily, applied at 
the angles of a building, terminating upwards 
pyramidally, and embemshed with foBage at the 
angles of the pyramidal part. It is much used 
in mediaeval arehiteeture, as a termination to 
buttresses, the tops of gables, &c,; in these 
positions it is in the form of a spite, with 
crockets and a finial. The decorated pinnacles 
have very frequently niches in their faces, and 
are highly ornamented. 

Flnnee (Lat.). In Botany, the primary 
divisions or leaflets of a pinnated leaf. 

Pinnate (Lat. pinnatus, feathered). In 
Botany, when in a leaf the simple leaflets are 
arranged on each side a common petiole. It is 
called imparipinnate when there is an odd 
terminal leaflet, and paripinnate when there is 
an equal number of leaflets on each side, and 
no odd one. The teimx pmnatifid denotes a leaf 
divided almost to the axis into lateral segments, 
sometinng in the way of the side divisions of a 
feather ; while pinnaripartite means tint the 
leaf has the lobes separated beyond the middle^ 
and the parenchyma uninterrupted ; and pin- 
natis^t that it has the lobes divided down to the 
midnb, and the parenchyma interrupted. 

FENisrATB. In Zoology, a term applied by 
Linnaeus to the feet of those birds which have 
the toes bordered hy a scalloped membrane^ as 
the coots. 

Ftnnatlpeds (Lat. pinna, a fin^ and ,|k^ 
afoot). A term appEed by 
ordOT erf birds comprehending thosa^js^i^ii^ 
the digits bordered by membranes, 



PmNIPEDS 

Pinnipeds. Tlie name of a section of 
crabs (Bracbynxons Decapod Crustaceans), in 
•whicb are comprebended those that have the 
last pair of feet, if not more, terminated by a 
flattened joint fitted for swimming. 

Plnnoteres (Gr. rnyyar^ipTii). A smaE 
parasitic species of crab, which takes np its 
abode in the shell of the jpinna and other bi- 
valves. 

Pinnules (Lat. pinnnla, a little feather). 
The secondary divisions or leafiots of a pinnate 
leaf. 

Pinone. [Pigkon.] 

Pinracfc. An apparatus at various parts 
of the upper deck of a ship : it consists of a 
frame containing sheaves or pulleys, round 
which ropes can be worked, and pins or cleats 
to which they can be belayed. 

Pint (Fr. pinte, Span, pinta). A measure 
of capacity, being the eighth part of a gallon. 
[MEASTJjaEs.3 

Pintle (akin to Lat. pendeo, to hmg). On 
Shipboard, the hook or upper half of each 
hinge by which the rudder is hung. The 
pintle projects from_ the fore-edge of the 
rudder, as the brace into which it works is 
fastened to the after-face of the sternpost. 

PInus (Lat.). An extensive genus of 
Coniferts, confined to the northern hemi- 
sphere, and consisting of evergreen trees, with 
their needle-shaped leaves in clusters, each 
cluster sheathed at the base by thin chaff- 
like scales. The genus is of immense econo- 
mic importance to mankind, more particularly 
in the constructive arts, its chief producte 
being timber and turpentine. 

JPimta eylvestria, the typical Pine of Europe, 
especially of the northern and central parts, 
which has a very extensive geographical range 
reaching from the Mediterranean and Caucasus 
to Scandinavia, and eastward to Kamtschatka, 
is known in this country as the Scotch Hne. 
The tree varies much in size, bring at h^j^e- 
vations a stunted shrub, and in more favourable 
localities a tree fifty or one hundred feet high, 
furnishing extremely valuable timber, the dif- 
ferent varieties of which are known in commerce 
as Bed, Norway, Biga, and Baltic Pine. It also 
affords a great part of the "Wood Tar of Northern 
Europe, and some Turpentine. Finus australis 
is the Pitch Pine of the Southern States of North 
America, where it forms a great portion of what 
are there termed Fine barrens. The turpentine 
consumed in this country, before the American 
war, was principally the produce of this species 
of Pine. It also ^ords the timber known to 
builders as Georgia Pitch Pine. Finns ^pmastert 
the Cluster Pine or Pinaster, is indigenous to 
thSi^European countries bordering on &e Medi- 
terranean, and behi^ <me of the speries that 
f ouri^-ribse. to the saa^ is on that account of 
vash hi||p fetece m surii districts as the French 
del^l^^bjbs of landes and Gironde, where, by 
means (ff plantations formed of it, enormous 
tracts of land adjacmt to the sea-coast, and 
formerly occupied by rolling, sands, have been 
reclaimed and rend^ered useM for agricultural 
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purposes. It is also extremely valuable on 
account of the great quantity of turpentine 
derived from it; it has latterly supplied the 
bulk of that article used in this country. 

Finns pmea, the Stone Pine, is a native of 
SouthernEurope and the Levant. This is one 
of the species of which the seeds are eaten. 
They are termed Fignons by the French, and 
Finocchio by the Italians, and are commonly 
eaten for dessert or made into sweetmeats. 
Several other species also yield edible seeds : 
such as P. Sahiniana, the seeds of which are 
collected in immense quantities by the Cali- 
fornian and Oregon Indians as an article of 
winter food; F, Gerordiana^ the Neosa Pine 
of the Himalayas, affording the Neosa or 
Chilgoza seeds ,sold as food in the bazaars 
of Upper India ; and P. Cembra, the Siberian 
Cedar, whose seeds are largely consumed by 
the Bussians. 

Pioneers (Fr. pionnier, Span, peon, afoot- 
man). In the Military art, certain soldiers, 
in all infantry regiments, whdse business it is 
to assist in clearing the road before an army, 
in sinking mines, and throwing up works and 
fortifications. Pioneers are provided on a 
march with shovels, axes, spades, pickaxe^ 
and all other necessary implements. 

In our service they carry saw-backed swords 
instead of muskets, and wear their beards 
unshaven. 

Plotlne (Gr. iri6rfis, fatness). [Saponitb.] 

Pip (Fr. p^pie). A disease in fowls, in 
which a white skin or film is formed on the 
ton^e. ^ This skin, if not removed^ proves 
fat^, as it hinders the birds from feeding. 

Plpa or Surinam Toad. A genus of 
toads, notable for the convenient arrangement by 
which the male lays the eggs on the back of the 
female, where they slowly arrive at maturily. 
The appearance of the female during the in- 
cubation of the eggs is very remarkaMe. 

Pipe (A-Sax.), A circular or square 
artifirial channel, used for the oanveyance 
of wateiy fluids, either under pressure or not ; 
or for the passage of aeriform fluids, or of 
sound. Pipes are made- of wood, iron, both 
cast and wrought ; of lead, copper, tin, stone, 
stoneware, hri^, glazed brick, &c. ; according 
to the situation in which they are to be em- 
ployed, or according to the uses to which 
they are to be converted. [HYDBAtrucs ; 
PiTBTJMATIOS.] 

Pipe. A wine measure, usually containing 
very nearly 105 imperial or 126 wine gallons. 
Two pipes or 210 imperial gallons make a tun. 
But,_in practice, the size of the pipe varies ac- 
cording to the ]^d of wine it contains. Thus, 
a pipe of port contains 138 wine gallons, of 
sherry 130, of Lisbon and BuceEas 140, of 
Madeira 110, and of Vidonia 120. The pipe 
of port, it is to be observed, is seldom accu- 
rately 138 gaEons, and it is usual to charge 
what the vessel actuaEy contains. 

Pipe. In Music, a tube in which air is 
caused to vibrate, so as to produce musical 
sounds. [Organ.] 
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Pipe cniay. A spedes of clay, a^boimding ] 
in Devonshire, Dorsetshire, and other parts 
of England, employed in the manufacture of 
tobacco-pipes and various sorts of earthenware. 

Plpeflsli. The vernacular name of the 
fishes of the genus Synmathua, \ 

Piper (Lat. ; Gr. vhepi, jpepj^er). A genus 
of shrubby or climbing plants, found in India 
and the Padfic Islands, and some of them abun- 
dantly cultivated for tiieir produce in tropical 
countries. 

P. yields the Pepper of commerce, 

a condiment held in high esteem from the 
earliest times. It is frequently mentioned 
by Roman writers of the Augustan age, and 
it is related that in the fifth century Attila 
demanded among other things, 3,000 lbs. of 
pepper as a ransom for the city of Rome. 
P^pec is onltivated in the East and West 
Imdiers, Sumatra, Java, &c., but that which 
iecsm Hsdabar- is held in the highest 
ISfee pepf^vine will attain a height 
« 0 df Iph WL cqltiv^on it is 

fimnd more convenatefe not’tO' aldow ife to' ex- 


obvious characters; hut much more closely 
to ChloranthaceiB dnd Sawnwac&s^ the first 
being distinguished by their suspended ovules 
and naked embryo, and the second by having 
several carpels. Common Pepper represents 
the ordinary property of this order. The 
Cubebs of the shops is the produce of the 

haha ofmnalis and C, canma. Betel, an acrid 
stimulating substance, much used for chewing 
by the Malays, is obtained from Chavioa Beth 
and 8iriboa. Long Pepper consists of the half- 
ripe fiower-heads of Chavica Boxhmghii, O, 
Okaha, and others. 

Pipeline (Lat. piper). A white crystalli sable 
substance extracted from black pepper. It is 
tasteless, and free from pungency, the acrimony 
of pepper residing in a peculiar fixed oil. It 
is represented by the formula 968,^38 
and is regarded as a feeble alkaloid. 

Pipestone. A greyish-blue or black variety 
of Argillite or clay-slate, found in Northern 
Oregon, and carved by the Indians into bowls 
of toba«io pipas. 

Plpl Pods. The astringent legumes of 


ceed the height of twelve feet. The plants are 
placed at the base of trees that have rough or 
prickly hark, in order that they may the more 
readily attach themgelves to the trunk. three 
years they produce their spikes of fruits, and 
continue to do so for some seven or eight years, 
after which time they become less productive. 

fruit, which is red when ripe, is gathered 
before it is fully matured, and spread on mats in 
the sun, when it loses its red colour, and 
Jbeeomes black and shrivelled, as we see it in 
the peppercorns of the shops. This is Black 
Pepper. White Pepper is the same fruit, 
from its outer sMn by maceration and 
rubbings 

. Pepper is imported into this country in 
enormous quantities, and is used as a con- 
diment. Medicinally, it is employed as an 
acrid stimiilant in cases of weak digestion, 
and it has also been recommended in cases of 
ague, to ward off the paroxysm. It is also 
sometimes employed externally. Pepper on 
chemical analysis is found to contain a hot 
acrid resin, and a volatile oil,, as well as a 
tasteless mystalline substance called ^iperin, 
which has been recommended as a substitute 
for quinine. This piperin is espedaUv con- 
tained in some large coloured cells m the 
interior of the fruit, 

Viperaoeec (Piper, one of -the genera). A 
natural order of shrubby or herbaceous Exo- 
gens, inhabiting the hotter parts of world, 
and included by modem botanists in Ihe 
hypo^nous division. According to Blume 
.and, Richard, they are monoeolyledonous ; hut 
that th^ are really dicotyledonous is proved 
^ their medullary rays, articulated leaves, 
^Q-lobed emb:piu. Their distinguish^ 
^gffil^ers :ia tiie Piperal alliance are in their 
solitary, their ovules erect, and 
i^ring in a .vitellus. They are 
and, Vrtimem, from 
arerv-^Btmfimished by 


Pipistrelle Bat. The most common bat 
in England is that which Bnffon had termed 
Pipistrelle, as the most common hat in France 
is the Vespertilio murinus of Linnaeus. The 
Pipistrelle bat is smaller than its French' 
congener. 

Plpitzabnao. A chemical product of 
Thm&nlia ALamani\ it resembles flakes of 
gold, and is said to be powerfully drastic, to 
have an odour of Valerian, and to be useful as 
a dye. 

Pippin (Dutch pip;|^lmg). A name given 
to a certain class of dessert apples of which 
the well-kno'wn Ribston Pippin and - Golden 
Pippin are examples. Normandy Pippins are 
sun-dried apples, pressed, and stored for win- 
ter use. 

Pippul. The Indian Ficua religioaa, or Sacred 
Fig, remarkable for its heart-shaped leaves 
■with long tail-like points. 

Plqnet (Fr.), A game at cards played by 
two persons. It is much practised on the 
Continent, and deserves to he better known in 
this country, as it is by far the best two-handed 
game in existence. 

It is played with & pack of thirty-two cards, 
all below the seven being excluded, which is 
called a pigvet paclk from this game. The 
cards rank in the usual whist order — ace, king, 
queen, knave, ten, nine, eight, seven. 

A hundred or a htmdred and one points con-* 
stitute the game, which may last several hands, 
or be over in one. The score is made partly 
by combinations of cards held in the hand, and 
partly by playing. 

The two players deal alternately. We will 
call the non-dealer the elder hand. Thte cas^ds 
havmg been shuffled ,and cut in the usual way, 
the d^er gives out twelve cards to each^rii^- 
ing them in twos, and not singly. 
takes the mght cards that reonaw 
sto(;^)y?and';^LaceS'th^ b«tween^^the^)^yers.r 
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The tipper five are supposed to belong to the 
elder hand, the lower three to the dealer. 
There are no trumps in this game. 

The elder hand has then the privilege of 
discarding any number of cards not exceeding 
five (he must discard one at least), and taking 
a corresponding number from the top of the 
stock. If he does not take aU his five, he may 
look at those he leaves, concealing them, how- 
ever, from the other player. 

The dealer may then discard, and replace in 
like manner, taking the cards from the stock 
in the order in which he finds them. He is 
not bound to discard any, but he may, if he 
pleases, take all that remain or any number of 
them. He may look at any cards of his own 
portion of the stock he leaves behind ; but if 
he does, the elder hand may demand to see 
them too, after playing his first card, or naming 
the suit he intends to play. 

The hands being thus made up, the elder 
hand proceeds to score for the combinations he 
may hold, in the following manner. There are 
three things in the hand which may be scored ; 
namely, (1) the point, (2) the sequence, (8) 
the quatorze. 

1. The point is counted by the party who has 
the most cards of any one suit ; me elder hand 
states how many he has ; if the dealer has not 
so many, he says, * good,’ and the elder hand 
scores one for each card; if the dealer has 
more, he says ‘ not good,’ and the elder hand, 
scoring nothing, passes on to the next item. 
If the dealer happens to have the same number, 
he says ‘ equal,’ and then the elder hand must 
count and declare the number of the pips — ^the 
ace counting eleven, the court cards ten each, 
and the others what they are. The highest 
number of pips makes the cards ‘ good,’ and 
invalidates those of the other party. If the 
number of pips is equal, neither scores. 

2. The second item is scored by tbe party 
who*, has the best soguemot i. e. the g^f^ateat 
number of consecutive cards, nc^ less than 
three, of the same suit, or if an equal number 
those of the highest rank ; thus, 10, 9, 8, 7 
are better than ace, king, queen; hut ace, 
king, queen, are better than king, queen, 
knave ; and so on. A sequence of three cards, 
no matter what, counts 3 ; of four cards, 4 ; 
beyond this, 10 are added, so that a sequence 
of five cards counts 15 ; of six cards, 16; and 
so on. The elder hand declares his beat se- 
quence ; if the dealer has a better, he says 
*not good;* if only inferior ones, he says 
* good.’ In the latter ease the elder scores, not 
only for the best sequence, but for every other 
he holds in his hand; all that the opposite 
party may hold being invalidated. If the best 
sequences are equal, n^mer scores. 

Z. .The „ihird is ca&d ^e guatorsfe, 
that' ibur aces, four four 
four tmis in one hand, 
H score- 14. Three of either kind 

score 3. In decicUng which part^ is to score, 
the higher cards are better than the lower, but 
^y four cards take preference of the best 
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three. Thus four tens are better than three 
aces ; hut three aces ,are better than three 
kings, and so on. The elder hand names his 
best four or three, to which the dealer says 
' good ’ or ‘ not good’ as the case may be ; and, 
as with the sequence, the one who h£ts the best 
scores all others he may hold, while those of 
the opponent are all destroyed. 

The point and sequence when scored by 
either party must be shown to the other ; the 
quatorze need not be. 

The items in the elder hand thus being 
counted, the holder lays down one card, thus 
beginning the ‘ play.’ The dealer plays to this j 
but, immediately before doing so, he names and 
counts all he has to score in his hand. The 
play, the object of which is to gain tricks, 
follows the ordinary whist rule; the second 
player being obliged to follow suit, if he can, 
and the best card winning. If he cannot 
follow suit, he loses the trick, throwing away 
any card he pleases. 

The scoring of the play is peculiar. The 
first player of every trick counts one for the 
card he so plays ; but if the second player wins 
the trick, he also counts one. The party who 
takes the last trick counts an extra one for it„ 
and if either player wins tl^e mujonty of tricks, 
he scores an extra t&n. 

This is the ordinary game. There are some 
additional scores for extraordinary cases ; but, 
before we meation them, it will be well to 
illustrate the foregoing directions by an ex- . 
ample of an imaginary hand, which we re- 
commend learners to play over; it will show 
that, although the description appears compH- * 
cated, the practice is very easy. 

A and B play at piquet. A deals, and gives 
B the following cards : 9, 7, of spades ; ace, 
9, 7, of hearts ; 10, 9, 8, of diamonds ; ace, 10, 

9, 8, of dubs. 

A gives himself king, queen, 8, of spades; 
queen, knave, 10, 8, of hearts ; kin^, queea^^f 
diamemds ; queen, 8, ~7, of clubs ; leaving tihe 
reinaining cards in the stock in the following 
order : ace of spades at the top, then king of 
hearts, 7 of diamonds, knave of diamonds, king 
of clnbs, 10 of spades, knave of spades, and 
the ace of diamonds at the bottom. 

B discards 9 and 7 of spades, and 9 and 7 
of hearts, taking in the four upper ones from 
Ms stock. 

A discards 8 of spades, 7 and 8 of clubs, 
and takes in king of clubs, 10 and knave of 
spades, leaving the ice of diamonds unappro- 
priated. 

The following dialogue then ensues : B, My 
point is five. A. Oood. B. (shows the 
diamonds). B. My best sequence is knave, 

10, 9, 8* 7. A, Good. , B. Also knave, 10, 9, 
of dubs (shows these and the diamonds). 
B, lien for the quatorze I have 3 aces. 
A. Hot good. B, Then I score 5 for the point, 
15 for» the sequence in diamonds, and 3 for 
thitt in dubs, making 23. B. (plays knave of 
diamonds) 24. A. I score 14 for 4 queens, 
a^d 3 for 3 kings, total 17. A. (takes the 
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trick ■witli (jiieen of diamonds) 18* _ A, (plays 
king of spades) 19. B. (takes it witli ace) 25. 
jB. (plays 10 of diamonds) 26. A. (takes it 
'witk king) 20. A. (plays queen of spades) 21. 
js. (Arows amy 9 of clubs) 26. A. (plays 
knave of spades) 22. B. (ans^rers -witli 10 of 
dubs) 26. A, (plays 10 of spades) 23. J?. 
(answers with knave of clubs) 26. A, (plays 
ViTig of clubs) 24. J?, (takes it with ace) 27. 
jB. (plays ace of hearts) 28. A. (8 of hearts) 
24. B. (king of hearts) 29. A. (10 of hearts) 
24. B, (9 of diamonds) 30. A, (knave of 
hearts) 24. J?. (8 of diamonds) 31. A. (queen 
of hearts) 24. B. (7 of diamonds) 32. A. 
(queen of dubs) 24. B. Then I score one for the 
last card, 33, and 10 for the majority of tricks 
(he having made seven) ; this makes me in all 
43, A. And I score 24. These numbers are 
then scored towards the game in any con- 
TSR^easrti way. Some people mark them down 
.pwcp; V swue have peculiar countars. 

most convenient plan to be 
. a f%s*lik€ a oseibbage- 

b^ard, only ^th a tetdam and' on-e holes 
instead of sixty-one. 

We have now to notice certain extraordinary 
chances wMch affect the scoring in this game; 
and these are four, the carte blanche^ the 
the •^ue and the ca^pote. 

Carte Uanche is a hand which, when frst 
dealt, contains neither king, queen, nor knave ; 
this counts 10, taking precedence of every 
• other score. 

• When either party counts 30 or upwards in 
hand only, the other counting none, he adds 
‘60 on this account to his score. This is a 

i When the dd^ hand counts scanefcldng less 
^ksn 30 in hand, hut can make it up to -wirty, 
by jday, besfore Ms adversary counts 1, he ad^ 
3 0 on this account to his score. This is a jpi^. 
It is obvious that a pique can never be gained 
by the dealer, as his adversary always coimts 
one for the first card he plays. 

If either of the players gain all the tricks, he 
scores 40 for them, instead of 10 for the ma- 
jority. This is capote. 

Pique, repique and capote, are not imfrequent; 
hut the oceuirence of carte blanche is esceed- 
in^y rare. 

- We have said that the score, being verbally 
counted through the playing, is not registered 
till the hand is over; but, when both parties 
happen to have arrived near 100, it becomes 
necessary to register piecemeal in the proper 
order of priority. TMs order is, that the carte 
blanche counts first, then the point, then the 
seg^uence, then the quatorze, and lastly the 
pomts made by playing as they arise. 

The skill required m piquet applies to the 
T^ection of c^s j&om the hand, and to the 
Ay, both which offer excellent scope for 5n- 
and knowledge of the game. 

(Cbr* weepftT?®, cm advmtureit). In 
which consists in the com- 
of robbery and depreda- 
which, if committed 
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on land, would have amounted to felony 
there. By stats. 11 & 12 Wm. III. c. 7 and 
6 Geo. I. c. 19, piracies committed on the sea 
or in haven, &c., where the admiral .has 
jurisdiction,^ may be tried at sea or on land, 
m his majesty’s islands, &c., by commis- 
sioners under the great seal appointed for 
that purpose, who may commit the offenders, 
and call a court of admiralty for the purpose 
of the trial. By the same statutes various acts 
are enumerated as amounting to piracy, and 
aiders and abettors of pirates are declared ac- 
cessaries, punishable as principals. By sub- 
sequent enactments, acts of trading with pirates, 
and acts of hostility committed by natural- 
born subjects against fellow-subjects under 
colour of a foreign commission, are declared 
piracy,^ and by 5 Geo. IV. c. 113 the slave 
trade is placed on the same footing as piracy. 
In Ihe realm of England, felonies, robberies, and 
murders, committed bypirates, are now triable, 
under the commissions of assize, oyer and ter- 
miner, or g^l delivery, as if the offences had 
been committed on land. 

In the Homeric poems, piracy is a recognised 
and honourable occupation, the inviolability of 
heralds being apparently the only evidence of 
any feeling of obligation between one com- 
munity and another. (Thucyd, i. 5 ; Grote’s 
History of Greece^ part i. ch. xx.) 

The term piracy is also frequently used to 
signify any^ infringement on the law of copy- 
right. It is extremely difficult to* lay down 
any gperal principle on which to decide as to 
what is and what is not piracy. Generally, it 
is held, that one writer may borrow the ideas 
or theories of another ; but that he must dress 
them^ up and erA'inL them in a different way, 
and in Ms own language. This, however, is 
often done so as merely to evade the law. (See, 
as to the existing law of piracy, the art. ‘ Copy- 
right — eBooks,’ in Com. Biot.) 

Pirene (Gr. Tleipijvri). In Greek Mythology, 
a daughter of Aeheloiis, and nymph of the well 
Pirene, near Corinth. [Pegasus.] 

Pirogue. A land of canoe, made of the 
trunk of a tree hollowed out, and nsed in the 
southern and eastern seas. 

Piscary, Common of. In Law, a liberty 
of fishing in another man’s piece of water. 

Pisces (Lat. piscis, a Jish). The name of 
the fourth great subdivision of Vertebrate 
animals, or the class of fishes characterised by 
a branchial respiration, a bilocular heart, and 
a covering of scales. The nasal cavities do 
not communicate with Ihe mouth, but have 
only external apertures. [Ichthtoi^gy.] 
Pisces (The Fishes). One of the twelve 
zodiacal^ constellations, the twelfth in order 
firom Aries. [Con-stullatioit ; Zodiac.] 
Piscdculture (Lat. piscis, afish^ and oultura, 
t&ndmg). The art of breeding, rearing, and 
cuMvating fish* This art was originally prac- 
tised by the Chinese upon a very laa^,^%Wd 
comprehensive scale. It was snbi^Siidl^ 
greatly favoured by the Ilomahs» 
large stfims- of money upon th^ 'J^‘|toiids# 



PISCIOULTTJBB 

those of LticuUus alone having cost, it is said, a 
sum equal to more than 30,000il. It vras carried 
on through the middle ages by the monks, being 
a matter of necessity for the observance of 
their fasts. It was brought almost down to 
our own time by Jacobi, who wrote a volumin- 
ous treatise upon the subject in the Hanover 
Mc^aidne, about a hundred years ago ; and its 
use was really revived in this country by 
Mr. Shaw of Drumlanrig in 1833. He com- 
menced some experiments in that year to 
decide the then much vexed question as to 
whether the little fish found in salmon rivacs, 
and known by the name of the parr, was a 
young salmon or belonged to a distinct breed 
of fish. In the elimination of the truth upon 
this point, Mr. Shaw was obliged to have re- 
<iourse to the artificial incubation of salmon 
ova, and since that date his example has been 
very largely followed. In Prance the practice 
was revived by two poor fishermen of Brest, 
named G-ehm and Eemy, in 1842, and their 
labours led to the formation of the magnificent 
piscicultural establishment near Strasbourg, 
which was founded and is supported by the 
French government. Since the first experi- 
ments of Shaw, no very great improvement 
has taken place in the^ractiee. The apparatus 
employed has been vanoualy modified, but the 
general plan remains the same ; and this, at 
least for the Salmonid<B, is as follows : A tray 
or a number of trays are prepared, the usual 
size being from thirty inches to four feet long, 
and from five or six to eight or ten inches 
wide. These are either partially filled with 
gravel, or have grilles composed of glass bars 
fixed in a wooden frame fitted in them; on these 
surfaces the ova are thickly strewed, and water is 
allowed to fall into one end of the tray and to 
run out at the other, the ova being submerged 
to the depth of from one to two inches. The 
ova are thus procured : When the spawning time 
^vfs^ the ghaBows in the stremns em cartoly 
watched and when a pair of fish are observed 
making their redd or nidus^ which they do by 
scooping the gravel into trenches, depositing 
their eggs therein, and then covering them over 
with the loose gravel, they are rolled out. 
The ova of the female is expressed into a pan 
of clean water. The milt of the male is then 
expressed over it, the whole is stirred up, is 
allowed to rest for a few minutes, is then 
cleansed with fresh water, and borne carefully 
to its destination. When placed on the gravel 
or glass bars, it is left to itself to develops, all 
that is required being a constant supply of cool 
clean freshwater and perfect rest ; in due season 
the embryo is form^ gathers strength, and 
finally bursts the egg aud springs into Hfe. 
The SahnonideB are furnished with a large um- 
bilical sac, which is full of glutinous matter, 
upon which they exist by the process of al^orp- 
twm fciir some weeks; and wh!^ this sac and its 
contents are finally .absorbed, the little a nim al 
becomes a perfect fiah, and is capable of hunt- 
ipg far its esppt llmg. Ova can be safely con- 
distances in damp moss under 
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sertain piscicultures, and thus we are enabled 
o transport various kinds of fish from one 
iountry to another with comparatively little 
trouble. The most remarkable instance which 
has ever been known of this is the conveyance 
of salmon and trout *ova from England to 
Australia, which was safely effected in the 
winter and spring of 1864. By packing the 
boxes containing the ova in ice, a large quantity 
of the ova arrived in good condition, and some 
thousands of fry were hatched and reared from 
it. In this way also the Clyde was stocked with 
grayling, the Doohullah lakes with salmon- 
trout and salmon, and the Ballisodare river 
with salmon. The two latter places are now 
valuable fisheries, whereas formerly they re- 
turned nothing to their proprietors. 

The art of pisciculture has now come into 
general favour, and is very widely practised ; 
very many rivers having on their banks ap- 
paratus and rearing establishments belonging 
to some of their proprietors, which are used to 
increase the stock of fish contained in the river. 

Pisoidla (a word coined from Lat. piseis, 
a Jish, &nd casdo,_ to 7cUl), A West Indian 
Leguminous tree, the poimded leaves and 
branches of which are used for poisoning fish.- 
It is called P. JErythrma, 

afishpondy In Ecclesiastical 
Architecture, a water d^in, near the altar on 
the south side, and usually enriched with orna- 
ment. Some churches have double piscinas. 

Viscis Australia (The Southern Fish). One 
of Ptolemy’s forty-eight constellations, in the 
southern hemisphere. The brilliant starFomal- 
haut, of the first magnitude, belongs to this 
constellation. 

Placia Volam (IjsX. flying fishy A small 
modern constellation of ‘the southern hemi- 
sphere, formed by Bayer. It is situated on the' 
antarctic circle. 

Pls6 (Fr.).^ In Architecture, a wall con- 
strucfted of stiff clay, or other earthi rammed 
into moulds that give the form of the building, 
and are removed when the wall is carried up. 
There are many places where this style of 
walling is the only one used, as in the chalk dis- 
tricts, the Devonian and the Cumbrian districts, 
&C. ; and there can he no reason for objecting 
to the use of pis6, provided it be protected 
from the atmosphere and the humidity of the 
ground. 

Pisidium (Or. via-os). A genus of fresh- 
water Gastropods ; so named on account of the 
resemblance of the shell to a small pea. Many 
of the species are British ; as Tmdiwm oltmale, 
which may he found in the Hew Eiver; P. 
yusillum, P. niMdvm, P. &c. 

Pisolite (Gr. iricros, and Xtflos, a stoney 
A rock of which the component particles are 
rounded stones about the size and shape of 
pe^. pisolite is generally a limestone, dif- 
fering only from oolite in the greater size of 
the egg-like' particles of which it is made 
up. Hotunfrequently, however, valuable iron- 
stones are found in a pisoHtic form in rocks 
belonging to the oolitic period. • This is the 
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(iase among tlie upper ‘beds of tlie Jurassic 
series in Switzerland and Prance. The iron 
oxide is mixed up with the limestone in so 
laige a proportion as to yield from twenty to 
thirty per cent, or even more of valuable ore. 
Other pisolites are known to occur in irodcs not 
belonging to the middle secondary period, 

Plssasplialtum (Gr. miro’dcrtpaXros), Mine- 
ral pitch ; a soft bitumen, of the consistence of 
tar, and intermediate between petroleum and 
asphalt. The ancient Greeks ^ve the name to 
ihe liquid as well as to the solid bitumen. 

Plssopliane (Gr. vlctra, pitch, and <palvofiai, 
io seem), A hydratedlsulphate of alumina and 
peroxide of iron, found in transparent, stalactitic 
or amorphous masses, of an olive-green or 
liver-brown colour, in the decomposing alum- 
slate of Gamsdorf, near Saalfeld, and of Rei- 
ehenhaeh, in Saxony, It resembles pitch in 
Gc^ur and fracture. 

(Pr^istaches, ^Xtal. 

-nsiuraay ia Awdna, 
Persia, and Syi^ t als^ vs 'vtdten.ce the 
nuts are annually brou^t to th.is county. 
They are oblong and pomte^ about the size 
and shape of a filbert, induding a kernel of a 
pale greenish colour, covered with a yellowish 
or reddish skin. They have a pleasant, sweet- 
ish, or unctuous taste, resembling that of sweet 
almonds; their prindpal difference from the 
sweet almond consisting in their having a 
greater degree of sweetness, accompanied with 
aUght grateful flavour, and in being more oily. 
Pistachio nuts imjiorted from the East are 
superior to those raised in Europe. 

Plataola (Lat ; Arab, fonstaq). The plants 
of this gmms of Anacae^diacm axe called Tur- 
pentine-trees, and are mostly of small stature, 
and furnished ■mth pinnate leaves. The most 
important species are the Mastic-tree, P. len- 
tiscus; the Cyprus Turpentine-tree, P. tere- 
hinthus; and the Pistada-tree, P. v&ra, which 
yields the Pistachio Nuts. 

P. Untiscm, the Mastic-tree, a native of 
Southern Europe, Northern Africa, and Western 
Asia, is a small tree growing to the height of 
fifteen or twenty feet. The Mastic or Mastieh 
is the resin of the tree, and is obtained by 
making transverse incisions in the bark, from 
which it exudes in drops, and hardens into 
small semitransparent tears. It is principally 
produced in the island of Scio and in Asiatic 
Turkey, and is consumed in largo quantities by 
the Turks, who chew it to sweeten the breath 
and strengthen the gums ; hence its name, 
from meLstixa,re, to chew. In this country it is 
used for varnishing pictures, and by dentists 
for stopping teeth. 

P. the CHo or Cyprus Tuipen- 

tree, or Terebinth, is likewise found in 
Sout hern Europe, Northern Africa, and Asia, 
^fctnrpintine flows from incisions in the 
^^^^^a^dsoon becomes thick afld tenacious, 
hardens. It is collected in 

Greek Archipelagos, but 

fiMcntlFVL flnrimna liA-pn- 
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shaped galls, caused by the punctures of insects, 
are found in large numbers upon the Terebinth- 
tree,, and are collected for dyeing and tanning 
purposes — one of the varieties of Morocco 
leather being tanned with them. 

Plstaoite or Plstazite. A green silicate 
of alumina, lime, and iron. It is a variety of 
iron-and-lime Epidote in which much of the 
lime is replaced by protoxide of iron, and a 
large proportion of the alumina by peroxide of 
iron. It occurs, embedded in many crystalline 
rocks, in Shetland in Syenite, Eona in Quartz, 
Mull and Skye in Trap-rock, The finest cry- 
stals are from Arendal in Norway, and from 
several parts of the Alps. The name refers ta 
the pistachio-^em colour of the mineral. 

Plstlaceea (Pistia, one of the genera). An 
unimportant order of aquatic Monocotyledons, 
represented in our own country by the Ismna 
or Duckweed, and in the tropics by IHstia, from 
which it derives its name, and which is called 
in the West Indies, Water Lettuce. 

PlBttl (Lat. pistillum, a pestle). In Botany, 
the organ which occupies the centre of a flower, 
within the stamens and disc (if the latter he 
present). It is distinguished into three parts : 
an upper or stigma, a lower or ovarium, and a 
central part or style. It is the female organ 
of the flpwer, and contains the ovules or young 
seeds within the ovary. 

Pistol (Fr. pistole, Venetian piston, a Teind 
of arguebuss). A short fire-arm with a curved 
stock for use with one hand. The cavalry in 
the British service are armed with ;^istols, 
len^ 13|- inches, len^h of barrel 8 inches, 
weight 40 ounces, cahbre '677 inches, five 
progressive grooves having a pit^ of one turn 
in four feet. 

Pistole. A gold coin common in many 
parts of Germany, equivalent to about 8^. 
sterling. 

Plstomeslte (Gr. irurr6s, trusty, and pesos, 
middle, because it is a mean between Magnesite 
and Sparry Iron-ore). A variety of Breunnerite, 
composed of one atom of each of the carbonates 
of magnesia and iron. It is found at Thum- 
berg, near Flachau, in Salzburg. 

Piston (Fr. ; Ital. pestone). In Machinery, 
this term is applied to a short cylinder of wood, 
or of metal, which fits exactly into the cavity 
of a pnmp, barrel, or steam engine cylinder, 
and works up and down this alternately. Two 
sorts of pistil are used in pumps ; one hollow 
with a valve, used in the suction pump ; and 
^e other solid, which is generally employed 
in the forcing pump. In steam cylinders, the 
piston IS usually m^e so as to he sdf-pofihing, 
so that the cylinder should always be occupied 
by the pistqn : this is effected by the introduc- 
tion of springs that press a movable ring 
agamst the sides of the cylinder* rSTEAAc 
Ehqenb; Pumf.] 

^ Plsnm (Gr. vlsov,' pease, *Pea in thd 
singular is a modem corruption on the 
position .that the se of pmee belonged 
fom: the old plural 
V, The genus 
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tli 0 ciiltiyated Pea of tlie kifcclien garden ; it is 
veiy closely allied to Lathyrus^ which, includes 
the Sweet Pea of the flower garden. 

The Common Pea, P. sativum, is a hardy- 
annual of great antiquity, and one of the 
most valuable of cultivated legumes. Its native 
country is unknown, hut it is generally under- 
stood to he the South of JEurope. The sup- 
position that it was introduced into this 
country, by way of Holland or France, about 
the time of Henry VIII. is erroneous. Entries 
of peas are very common during the reigns of 
the flrst three Edwards. 

The use of peas is familiar to everyone. In 
their dried state they are split and used for 
soups, or ground into meal for puddings, in 
either case forming an agreeable and nourishing 
food, containing upwards of one-seventh more 
of nourishing matter than is found in the same 
weight of wheaten bread. But it is in a green 
state that peas are most valued for culinary 
purposes, and more particularly when they are 
quite small and young. In Queen Elizabeth*s 
time (about 1570), we are told, they were occa- 
sionally brought from Holland, and considered 
* a dainty dish for ladies — ^they came so far and 
cost so dear.* For many years their culture 
does not appear to have been much attended 
to, but after the Bestoration of Charles II. in 
1660 the taste for ^een peas became fashion- 
able, and has continued to be so up to the 
present time. To have peas in the highest 
perfection, they should not be allowed to get 
too old or too large. When the pods become 
full and hard, the peas are then more suitable 
for soups than as a vegetable dish. 

Besides the edible-seeded peas, there are 
some called 8itgar-peas, remarkable as haidng 
the pods destitute of the inner fllm peculiar 
to the pods of the other kinds, so that they are 
more fleshy and crisp, and admit of being cut 
and dre^M in the same manner as French- 
be«toa. 

Pit (akin to Lat. fodio, I ddy). In Horti- 
culture, a term applied to glass-covered struc- 
tures smaller than greenhouses, in which very 
generally there is not space for the cultivator 
to enter, all the cultural operations being per- 
formed from the outside ; very frequently also 
(and probably hence the name) they are exca- 
vated below the natural surface, either to secure 
protection against frost, or to gain height for 
tall-growing plants. They may have brick, 
wood, or turf sides with a wood plate and glass 
sashes at top, the glass being nearly level with 
the ground, or more or less raised ; but, unlike 
a garden frame, which they resemble, they are 
fixed, not movable frorb place to place. They ^e 
most commonly what are called which 

means that they are mt artificially heated, and 
are used ,for prd^ction in winter of hardy 
and half’Wdy plants, and in summer for the 
cuMHint-ltets requiring a close moist atmo- 
sphere. In addition, any small low glass erec- 
tion heated or otherwise may be called a 
and this may either he span-roofed, or what is 
caMed a lean-to, with only a single slope. Of 
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such a character are what are called cucuTnJjer 
pits, propagating pits, &c. The terms pit and 
frame include both structures hke the fore- 
going, and movable garden frames, which latter 
are of wood with glass sashes. 

Pit Saw. A toothed saw used for the sawing 
of wood, in which two men are employed, the 
one above the log, the other below it. It is 
not necessary that the log should be placed over 
a pit, but it is generally so placed ; hence the 
name. 

Plt-ooal. [Coal ; G-bology.] 

Pita. A name given to Agave am&noana 
and the allied species. Pita-fibre and Pita- 
thread are names for the fibres obtained from 
the leaves of the larger Agaves. It is also 
called Aloe-fibre. 

Pitch (Ger. pech, Lat. pix, Gr. wfo-tra). The 
same as Aspiealt and Birmoiisr. 

Pitch. The residuum which remains after 
boiling tar in an open iron pot, or in a stiU, 
tin the volatile matter be driven off. It is 
chiefly used in shipbuilding. 

Pitch. In Music, the degree of acuteness 
or graveness of a note. [Music.] 

focH _(akin to the verb, tojpw^). In Wheel- 
work, this word signifies the distance between 
the centees of two contiguous teeth, ^itch line 
is the drcle, concentric with the drcumference, 
which passes through all the centres of the 
teeth. 

Pltoli Coal. A name given to Jet, from 
its pitch-like appearance. 

Pitch Opal. An inferior kind of Common 
OpaL 

Pitch of a Hoof. In Architecture, the 
inclination of the sloping sides of a roof to the 
horizon. _ It is usually designated by the ratio 
of its height to the space covered. 

Pitch of a Screw. The interval between 
the point of starting and arrival of a complete 
revolution of a screw, and consequently of the 
thread of a acrew, which is traven^lby 'the 
screw, or its thread, when it has complete an 
entire revolution. The pitch is therefore in- 
dependent of the diameter of a screw. 

Pitchhlende or Pitch-ore. An oxide of 
Uranium, composed of 84-78 per cent, of Ura- 
nium, and 15-22 oxygen. It is opaque, of a 
greyish-greenish or brownish-black colour, and 
very brittle. It occurs amorphous, generally 
massive and disseminated, also botryoidal and 
reniform, with a columnar or curved lamellar 
structure. Its principal localities are Norway, 
Saxony, Bohemia, Hungary, and Adrianople in 
Turkey. In Cornwall itis found at St. Austell 
Consols, Tin Croft, and some other mines. The 
diief use to which this ore is applied is for the 
preparation of oxide of Uranium, which is em- 
ployed, under the name of Uranium Yellow, for 
impartwg to glass the pale opalescent sea-green 
colour which is much admired in Turkey. It 
is also used in porcelain painting, and in the 
new photographic process, the Wothlytype. 

Pitcher Plant. The Nepenthes, a rare 
and curious genus of tropical climbing plants 
iu which the extremity of the leaf is hollowed 
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out in, the form of a pitcher and furnished 
\snth a lid or cover. The Australian Pitcher 
Plant is of different habit, and is called 
Cephcdotm follicularis. 

X'ltolUnir a Tent. Baising or erecting a 
tent, A ditch should he dug round a tent, if 
it is lihely to rain ; and the tent ropes should 
be slackened off ■when wet, or they will tear up 
the pegs. If the ground is sandy, so that tent 
pegs will not hold, bushes, &e, may be buried 
two or three feet deep, and the tent corners 
tied to them. 

X^itobstonei A form of Obsidian or Vol- 
canic Glass, the lustre of which resembles that 
of |>itch or resin, rather than glass. It is of 
varmscolouDra, and isless^glassy than Obsidian, 
from ha-ving cooled more slowly, 

SPltoby Ivon-ore< A name given to Trip- 
lite and also to Pittidte, from its resemblance 

In Botany, the cy- 
column of cehulw tissue, 
neql: c^,%e stdm; of a Bicoty- 
ledonous plant, and terminating at the leaf- 
bnds, with aU of which, whether they are 
lateral or terminal, it is in direct commimieation. 
It forms the centre of a stem, and is covered 
over by the wood. Its use is to act as a 
reservoir of nutritious matter for the young 
leaves when first developing. 

Pl'^ecns (Gr. riBrnos, an ape). The sub- 
generic name of the orang-utan ; Fit^cus 
satynia, Geoff., and P. imrio^ Owen. 

Plto. A sort of beer, made from the 
fermented seeds of Zea Mays. 

IPitot’s Tube. In Hydraulics, an apparatus, 
so called from the name of its inventor, for 
measuring the vdocity of a stream, or of a 
body moved through stagnant water. A tube 
open at both^ ends is bent into two unequal 
branches at right angles to each other. It is 
then placed in the stream, the longer branch in 
a vertical position, and the shorter turned 
round so that the water enters directly into 'the 
orifice, which should be somewhat contracted. 
When thus placed, the water enters the tube j 
with the velocity of the stream, and the pressure i 
causes it to rise in the upright branch ofi 
the tube to the height from which it must 
have fallen in order to acquire this velocity. 
The height to which the water rises in the tube ^ 
is measured by placing a gr^uated rod in the j 
tube, of such specific gravity, as to float on the 
water ; or if the tube is of glass, the height 
may be measured externally. The corre- 
sponding velocity is obtained from the formula 


polled to be affixed to printed books by Mr. 
Pitt’s Act, 39 Geo. III. c. 79. 

Pittacal (Gr. irirra, pitch, and kiLkKos, 
beauty). A blue substance, obtained by the 
action of a solution of baryta upon the heavy 
oil of tar. 

Pittenite or Pittenerx* A variety of 
Pitdiblende, which occurs in pitch-black amor- 
phous masses at Joachimstahl in Bohemia, 

Plttioite or Pittizi-te (Gr. Tclarara or Trlrra, 
pitch, from its pitch-lilce appearance). An 
arsenio-sulphate of peroxide of iron, found in 
small reniform and stalactitic masses near 
Freiberg and Schnerberg in Saxony, also in 
Tipper Silesia, Bohemia, Brittany, Chili, &c. 
The name Pitbicite is applied byBeudant to 
ochreous sulphate of iron. 

Pittosporaceae (Pittosporum, one of the 
genera). An order of polypetalous Exogens 
of the hypogynous division, and referred by 
Lindley to the Berberal alliance. They are 
ehiefl,y found in Australia; and are distin- 
guished by their regular symmetrical flowers, 
their imbricated petals and alternating stamens, 
their axile and parietal placenta, and their 
ascending or horizontal ovules. Fittosporum 

IPltultary CS-land (Lat, pituita, pUegm). 
A gland situated within the cranium, between 
a fold of the Aura mater, in the sella turcica 
of the sphenoid bone. 

Pituitary BXem'brane. The mucous 
membrane of the nose. 

Pityriasis (Gr. mTvpia(ris, from virvpa, 
bran). A cutaneous disease consisting of ir- 
regmar sca^ patches, unattended by inflam- 
mation. "When it affects infants, it is called 
dand/nff. A siiqilar exfoliation of the cuticle 
iu reddish patches is not uncommon in adults. 
Soap and water, and mild cooling lotions, or 
very weak nitro-muriatic lotion, are the best 
applications. 

Piu (Ital.). In Music, a word frequently 
prefixed to another to increase the strength 
of its meaning ; as pi^t allegro, a little quicker. 

Pivot (Fr. ; Ital. pivolo). In Mechanics, 
the extremity of the axle about which a body 
revolves. 

Pivot. In Military language, that officer 
or soldier upon -whom a wheel is made. The 
rule in 'the English service is, * When right is 
in front, left is the pivot flank, and vice versA.’ 

Strict attention to this law of pivots adds 
much to the difficulties of drill, and it is to be 
hoped that for cavalry, at aU events, it will soon 
be abandoned. 


v^V(2gh); 

where t; denotes the velocity, ^ the accelerating 
force of gra'vity, and h "the height to whi ch 
■water rises in the tube, aU expressed in tmits 
-the same denomination. The result is 
g^bly acemate, except when the velocity is 
but the effect is somewhat diminished 
on the tube. 

In Printing, a technical 
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aflat swflaoe). A writing affixed to a 
wall, post, &o. in a public place, is commonly 
so cal’ed; and as this was in ancient times the 
common mode of publishing proclamations and 
edicts, and also of giving notoriety to Hbels and 
seditious advertisements, the word is not un- 
commonly used in early modem writ^ 

Brlcica, Bricks und 
‘ningtheir shape and c 
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obtained by^ kiln or clamp burning. The place 
bricks are, in fact, brides of the third quality; 
the first being the ^amors^ or bricks selected 
on account of their hardness for the purpose of 
being used as paving bricks ; then the stools, 
or the average quality of the manufacture ; the 
^lace bric&s ; the shouffhs, or the broken and 
disfigured bricks ; and the cUnIcers, or the hard- 
burnt and disfigured masses of clay that are 
run together from the effects of the fire. 

Place of a Heavenly Body. That point 
in the heavens which the body seems to occupy 
(after allowing for the effects of refraction), 
when viewed from the surface of the earth. 
It is also called its apparent place. The point 
in the heavens where the body would be seen if 
it could be viewed from the centre of the earth, 
is called its true place. 

Placenta (Lat. ; Gr. -n-P^aKovs, TrXaKOvyros, 
a cake). The after-birth. In the human sub- 
ject it is a single subcircular, flattened, and 
lobulated oigan, composed of the capillary ex- 
tremities of the fcetal hypogastric arteries and 
umbilical vein, and of a fine cellular structure, 
which receives the maternal blood from the 
tortuous uterine or decidual arteries. 

The placenta forms a single lobe in the New 
World monkeys, the bats, Sie Insectivora, and 
the Eodentia. It surrounds the foetus like a 
broad hoop in the Carnivora. It is bilobed in 
the Old World monkeys ; and subdivided into 
many separate lobes, called cotyledons, in the 
true Ruminantia. The placenta is replaced by 
a difPiised vascular villosity of the chorion in 
the Gamelida, the ordinary Pachyderms, and the 
Cetacea. The placenta is absent and the chorion 
ceases to be vascular in the Marsupialia. 

PnACBKTA. In Botany, a copious develope- 
ment of cellular tissue, formed at some point of 
the inside of a carpel, and out of winch the 
ovules or young seeds arise, 

Pltthiae hM gaH a. ThO name of that prhnaiy 
dtviiion of the class Hammalia which mduides 
the orders that have either a placenta or a vas- 
cular chorion, by which the foetus is attached 
to the parietes of the uterus. 

Placentarles. In Botany, the pistillaiy 
cords, or attachments of the ovules. 

Plaoentation (Lat. placenta). In Botany, 
the manner in which the placenta is developed 
or placed, or in which the ovules are borne. 

Places of Arms. In Portification, enlarge- 
ments in the covered way, at the re-entering 
and salient angles of the counterscarp ; hence 
the term re-entering places of arms and salient 
places of arms. 

Placita (Lat.). In the Middle Ages, public 
courts or assemblies, in which the sovereign 
presided when a consultation was held upon 
the afikirs of the state. They were termed 
GmeraMa Macita^ because 'generfilitas univer- 
sorum majorum tern dericorum quam laicomm 
ibid«m conveniebaU The same custom ap- 
pears to have existed in Prance, vrith a slight 
modification. Aeeordij^ to the Slack Book in 
the BxdheqiieiPi 1®^. fi.' fit. IS, this term was 
applli^' te pmalte or fines. 
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Plaoodus (Gr. wAdf, a flat surface, and 
oSotJs, tooth). A genus of muschelkalk Sanro- 
pterygian reptiles which was considered for 
many years by Agassiz and Miinster to be a 
genus of fishes. The teeth were especially 
adapted for crushing hard shells of Mollusca. 
In all the species there are two rows of crush- 
ing teeth in the upper jaw and only one in the 
lower, on each side the mouth, the lower row 
playing upon both upper rows, with its 
strongest (middle) line of force directed against 
their interspaces. Thus the crushing force is 
best economised and directed for mastication. 

Placogauold. A suborder of Ganoid 
fishes in which the endoskeleton is cartilagin- 
ous or notochordal ; head and more or less of 
the trunk protected by large ganoid, often re- 
ticulated, and sntnrally united plates ; the tail 
is hotexocercal. It is divided into two fami- 
lies, the Ostracostei and the Sturionidee. 

Placold (Gr. v\(i^). An order of fishes in 
the system of Professor Agassiz, in which the 
scales have each a spine projecting from them ; 
the scales of placoid fishes, as e.g. the shark and 
dogfish, exhibit when tesselated tc^ether the 
structure which is used commercially under the 
name of slmgrem. 

Plagral lICelodleB {n\6iyios, ohligue). In 
Music, such melodies as have their principal 
notes lying between the fifth of the key and 
its octave or twelfth. 

PlagiauthTiB (Gr. wxAyios, oblique, and &y- 
6os, a flower). The inner bark of the young 
shoots of B.heiuUnus yields a tough fibre some- 
times called New Zealand Cotton ; and another 
^ecies, P. sidioides, is one of severalplants called 
Currajong, which yield a tough fibrous bark, 
capable of being converted into good cordage 
and twine. It is a genus of 8terculiace<B. 

Plagiarism (from the Latin legal term 
plagium, which signified the offence of stealing 
a slave, or kidnapping a free ;^rson into slave- 
ry). A Idagiary, in the modem selise of the 
word, is one who borrows without acknowledge- 
ment, in literary composition, the thoughts or 
words of another ; and the theft itself is styled 

Plagiaulax (Gr. vXdyios, oblique, and ee?- 
Aaf, a furroui). A genus of fossil carnivorous 
marsupial Mammalia, allied to Thylaooleo. Its 
remains have been foimd in upper oolitic strata 
at Purbeck, with the camassial genus Tri- 
conodon, and the entomophagous genus Spala- 
cotherimn. 

Plagionlte (Gr. vKdyios, oblime ; from the 
form of the crystals). A sulphide of lead and 
antimony found in thick, tabular, four-sided 

risms, and also massive and granular, of a 

ark lead-grey colour, at WoSsberg in the 
Hans, on Quarte. 

Plaglofitomes (Gr. vT^-iyios, and trrofm, a 
mouih). A tribe of Cartilaginous fishes, com- 
prehending all those which have the mouth 
situated transversely beneath the snout. Also 
the name of a genus of Univalve Molluscs, 

Plague (Gr. Lat. plaga, a hlov}). 

When any endemic disease, of novel or pecu- 
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liar diaracter, is eommimicated by infection, ' •with precision the motive causes of this disease, 
j. e. by and with an altered condition of the as well as of others, by an exanaination of in- 
atmosphere eonseq^nent upon the dispersion of fected air. 

the existing causes of the disease through the Of these calamities, two produced, at their 
air, and is marked by excessive mortality, es- first incidence, according to the testimony of 
pedally at the commencement of the malady, eye -'witnesses, grave social consequences, 
the word jjZcywe is used to express such phe- Thucydides tells us that the plague of Athens 
nomena. After a plague has once visited demoralised the people, partly by inducing 
mankind it seldom dies out entirely, but is ex- an impression of the utter uncertainty of life, 
cited, though under less destructive forms, hy partly by supplying the means of unbounded 
neglect of sanitary precautions or by any enjojment to those who, previously suffering 
causes which depress the vital energies. from penury, succeeded suddenly to the estates 

All plagues have been derived from Asia, of rich relatives, whole families having perished 
The first calamity of this Hnd of which we by the ravages of the pestilence, and having 
have a distinct description is that of Athens, left their estates to distant heirs. Perhaps 
B.c. 430, the symptoms of which are ^ven at Thucydides is somewhat querulous ; he gives, 
length by ThucycHdes (ii. 47-54). This great indeed, another reason for the prevailing de- 
, historian was himself affected by it, and saw it pra'vity of morals, the great length and in- 
in many ottier p^ons. Careful as his account creasing ferocity of the Peloponnesian war, 
is, it is not quite clear whether it was small- in which a struggle that began with a contest 
mi scarlet fever. It seems, indeed, to for political supremacy became gradually a 
lave the symptoms of both these war of races, and ultimately left Greece an 

diseases ; of tibe former, by the exanthematous easy prey to a semiharbarons chieftain on 
character of the eruption, and the frequent her frontier. We make no doubt that the 
destruction of the extremities ; of the latter, plague had a bad moral effect ; but other 
from the lividity of the skin (for a Greek’s ca'uses concurred to depress the public and 
cuticle would, under the infiuence of scarlet private conscience of Greeks in Ihe latter half of 
fever, put on a very different colour from that the fifth century b. o. Similarly, we are told by 
of a light-complexioned person), and from the Boccaccio that the plague of 1348 induced great 
excessive redness of the mouth and fauces. depravity of morals at Plorence. The Deca~ 
Similarly, the black death of the year 1348 merme has the black death for its underplot, 
began in the extreme east of China fifteen the tellers of the hundred tales being seven 
years before it visited Europe. It travelled, as ladies and three gentlemen who had quitted 
plagues commonly travel, very slowly, and was Florence in order to avoid the pestilence. We 
accompanied by marked atmosi)heria changes, leam that in England clerks were wanting to 
Its p^iarity lay in its attacking (unless the fill the vacant benefices, and that a multitude 
petson died almost suddenly) the course of the of illiterate persons were ordained to the cure 
absorbents, and in ind,udng suppuration of the of souls after ’’the plague had devastated the 
glands ; m esjufcatihg, in short, aE the symptoms country. It was noticed that the ancient learn- 
of blood poisoning. It stiU exists, under the ii^andpietywhich characterised the monasteries 
name of the Levant or Egyptian plague, though of the thirteenth century was succeeded by a 
in a very mitigated form. general dissoluteness and ignorance after the 

_ Later than this plague came the sweating middle of the fourteenth. Oxford, which is said 
sickness, the ravages of which disease were to have counted her students hy thousands 
limited to the last half of the fifteenth and the before the visitation, was almost deserted after 
first half of the sixteenth century it. The evils of the plague must have been far 

In the middle of the eighteenth eentiuy, the more serious in France, where, in addition to 
same Eastern source supplied Europe with a this calamity, a furious war was carried on 
new disease, to which the name influenza not only between the competitors for the French 
^ven. It was chara^erised by the symptoms crown, hut between the partizans, free lances 
of severe bronchial aff^tion, and by great phy- and eondottieri, whom the rival monarchs 
sical depression. It has been s^gested that summoned to their banners, and permitted to 
influenza is due to the difiusion of minute par- enrich themselves on the spoils of 4ie miserable 
the atmosphere, people. It was to shake off this intolerable 


eruptioM, and -when issammated in the air, vainly attempted in 1368. The peasantry was 
by W e^ment or any special sonrce, everywhere reduced to auhmission, and forced 
produces those ohaiwtostio featees of hron- into a state of still more ahjeot serritude, from 
cht^ iratataon which belong to mflnenaa. which indeed they escaped ultimately only bv 

Ias%, tooi^ sp^g up m a part of the Eevolution and the wntiuental war ^ ^ 
^ been dtoow hy The English labourer was more fSttunate. 

The gTMt mortality of the black death im- 
weU known. It seems to attack the mediately increased the wages of labour 
of the bowels, just as in- [Labo-ukbbs, Statutb of], and^effected a revo- 
the b^nchial tubes. It lutiou in the tenure of land. It raised 

the i^alysis of the of all those articles of which the valne^ffi 
spe<«^»B»M.^^ologiststod6termiTifi Tn«.ir.w «« cost of producti<^, as' ^Sing, 
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tools, and the like, without affecting, in the same 
degree, those of which the quantity is not ca- 
pable of indefinite increase, but for which the 
demand is so considerable as to render a rent pos- 
sible from the laud on which they are produced. 
Hence, with high rates of labour, low prices, 
comparatively speaking, of food, and increasing 
prices of sudd commodities the naoney value of 
which could not be affected in the least by any 
regulation, rents fell, and the old system of 
farming by bailiff was too unprofitable to be 
carried on any longer. 

The black death made its appearance in the 
seaports of Dorsetshire on the 1st of August, 
134:8, and travelled slowly west and north- 
wards, through Somerset and Wilts, to Bristol. 
To check its progress, Bristol was put under 
quarantine, but the precaution was ineffectual ; 
the plague spread to Oxford, and reached Lon- 
don by the 1st of November. On the 1st of 
January it appeared in Norwich, and was car- 
ried northwards by the eastern route, ^ which 
formed the chief northern highway in the 
middle ages. Later in the year, it attacked a 
Scotch army, which had made an inroad into 
England during the crisis. The invaders were 
overtaken by it, on their retreat, in the forest 
of Selkirk, and suffered as fully ‘ by the foul 
death of the English' (an oath which, it is 
said, became common among them) as the 
enemies whom they had assailed in the midst 
of their calamity. 

The pla^e passed through Prance and Ger- 
many, having entered Europe by Marseilles 
and Avignon in the summer of 1348, and 
reached Poland in 1349. In the winter of 
this year it attacked Sweden and Norway by 
infection from England. It desolated Eussia 
in 1361, and even passed on westwards to Ice- 
land and Greenland. It thus took the circuit 
of the Mediterranean, and, unlike most places 
which have penetrated into the Western from 
the Eastern world, was checked, it seems, for a 
time by the barrier of the Caucasus. It broke 
out afresh in Kome in 1350, in consequence of 
an unwise invitation made to the Catholic 
population to celebrate a jubilee in the capital 
of Christendom. It is said, that, among the 
changes which took place by consequence of the 
convulsions of the earth’s surface which ac- 
companied this terrible visitation, vast icebergs 
formed on the coast of Greenland, and effec- 
tually shut out that coimtry from Europeans 
for centuries afterwards. 

This country was periodically ravaged hy 
the Levant plague for hundreds of years after 
its first appearance. The last time in which it 
attacked England to any serious extent was in 
the well-known pestilence of 1663, when the 
greatest weight fell on London. 

There was abundant reason for these losses, 
whenever an endemic, always most deadly at 
its fbpst appearance, attacked mediseval England. 
Nothing, to our modem notions of cleanliness, 
could have been so effectual a hotbed of disease 
astiieanmenthcane® of England. Thepwpledied 
k^lmyriads, and we eanimt wonder at it j living 


as they did in huts built of clay and wattles, 
of one story only, unpaved and unglazed, every 
condition which could provoke and foster 
disease was present. 

It is impossible to calculate the losses. 
Numbers given hy chroniclers are never trust- 
worthy. The writer has looked through several 
documents which profess, being almost con- 
temporaneous, to give the numbers who perished 
in several localities ; hut not the least reliance 
can he placed on the statements. All that we 
really know is, that in England, at least, the 
plague chiefly affected the poor. 

The ravages made by pla^e and famine are 
rapidly compensated. Pamme always, plague 
generally, affects the weaker and less capable 
members of the community; andthepopnlation 
having a tendency to increase up to the means 
of subsistence, the numbers of any nation 
which is affected by either of these calamities 
are increased in greater ratio after the disease 
has passed away. If at the time in which the 
plague affects the community the loss is sudden 
and great, the supply of labour is contracted, 
and wages suddenly rise. If at the same time 
the standard of living is raised, i. e. if, in 
other words, the mass of labourers will not 
work except at higher rates, or, again, abstain 
jErom marriage until they can secure such 
hitler rates, the condition of the wage-taking 
dasses may he permanently benefited, and 
their material position permanently enhanced. 
This was the case in a notable degree after the 
great plague of 1348, 

Plague, Cattle. [Mukraik ; Einderpest.I 

Plaid (Gael, plaide, a blanket). A striped 
or VEiriegated cloth much worn by the High- 
landers of Scotland, forming a prominent part 
of the national costume, and indicating, by its 
pattern and colour, the different Scottish clans. 

Plain Chant. A term in andent eccle- 
siastical music to signi^ the chief melody, 
vhich was coUfin^ within the nattiral soun^ 
of the scale. 

Plains (Lat. planus, fiat). In Geography, 
the general term for all those parts of the dry 
land which cannot properly he called moun- 
tainous, and which compose by far the greater 
part of the earth’s surface. Plains have dif- 
ferent physical appearances according to their 
geographical position, and the peculiar charac- 
teristics of each have procured for them different 
names ; thus we have the Stbvfbs of Asia, the 
Dbsbrts of Africa, the Pampas of South 
America, and the Pbajbies or savannahs o£ 
North America. 

Plaintiff (Lat. planctus, a plaint or wail). 
In Law, one who brings an action or suit 
against another. 

PlaJeodine (Gr. irA.aKc^TiS', fi^^). A native 
sub-arsenide of nickel, occurring^ in tabular, 
attached, and sometimes intersecting crystals, 
of a hronze-yeUow colour, at the Jungfer 
mine, near Mhsen, in Siegen, Prussia. 

Plan (Lat. planus, In Architecture, this 
word is applied to the horizontal section of the 
walls, partitions, staircases, &c. of a building, 
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showing the disposition of the gronnd plot, and dox with a magnetic nee^eis screwed into one 
of the upper floors. jide of the table, to indicate the hearings, and 

Plan of Comparison. In Portiflcation, X) enable the surveyor to set up the instrument 
a plan of the fortress and surrounding country, at a new station parallel to the position which 
on which are expressed the distances of the it had at a former one. A brass rule or index, 
principal points from a horizontal plane, sup- with a sloping edge, and having perpendicular 
posed to pass through the highest or lowest sight-vanes erected at each extremity, corn- 
points in the survey. This imaginary plane is pletes the apparatus. 

called a ^lane of cowjpari&on. The plane table is used as follows : Two 

Planaria (Lat. planus). The name of a stations are selected as the extremities of a 

f enus of St&rdmmtha, or Parenchymatous base line, the distance between them being 
atestinaha of Cuvier, which do not inhabit the accurately measured, and a line drawn on the 
interior of animal bodies, but closely resemble, paper, representing that distance according to 
in their organisation, the parasitic species of the assumed scale. The instrument is then 
Trematode Entoaoa. They retain the super- set up at one of the stations, and a fine needle 
ficial vibratile cilia, and lead from this order or pin being stuck into the table, at one 
to the Suctorions AneUides, or leeches. extremity of the line drawn on the paper, the 

Plane (Lat. planus). In Q-eometry, a sur- edge of ^e index is brought to press gently on 
face without curvature ; or, according to Eu- the pin and coincide with the line, and the 
clid, it is a surface such that if any two points table turned round till the object at the second 
whatever in it be^ joined by a straight line, the station is bisected through the sight-vanes ; the 
whole of l3ie strai Jit Kne will be in the surface, table is then clamped, and the toection of the 
'Pliui© of i>efl^de. In Fortifleation, a magnetic meridian marked. The fiducial edge 
plane supposed to pa^s through the crest of a of the index, still in contact with the upright 
work, parallel to the plane of site. pin, which serves as a centre, is then directed 

Plane at Xnflnlt^. The plane in which successively to all the different objects which 
we may conceive the infinitely (hstant points of have been selected as stations, and lines drawn 
space to-be situated. [Infinity.] The general on the paper in the direction of each. This 
equation of a plane is beii^ done, the table is removed to the second 

Ar + By + Oj^f + D 0, station, and the pin placed at the corresponding 

where A, B, 0, are constants, of which thi point on the paper, which forms a second cen- 
tot three, being inversely proportional to th< tre. The edge of the ruler is then directed, as 
intercepts on the^ co-ordinate axes, vanish for before, to each of the objects which were oh- 
the plane at infinity, and leave the anomalous served from the first station, and lines drawn 
relation I)«0, which must be regarded as th< in those different directions. The intersections 
equation of the plane in question. of the lines drawn from the second centre with 

plane SftUlngr. ^ In STavigation, the art of those drawn from the first, mark on the paper 
aetermininfi: the shin’s nlace. on the snono- the positions of the observed objects. 

The plane table is not susceptible of great 

accuracy, but it is extremely useful in forming 

being spherical. This method of finding th< a sketch-map, or filling up the details of a 
ship s place is by the solution of a right-angled survey, where the princip^ points have been 
plane triangle.^ The part of the meridian fixed by the theodolite, or some equivalent in- 
between the ship and the parallel of latitude strmnent. [Subveyino.] 
through the place to which the ship is bound i Plane-tree. [ Platantjs 1 
^e base, the p^ of the intercepted parallel h Planera (after J. S. Planer, a German 
the perpendicular, and the hypothenuse is the botanist). A family of Asiatic and North 
Ime joining the two places, and therefore caUed American trees, closely related to Elms The 
the distance; the angle between the base and timber of J>. JRiohardi, the Zelkona-tree, is 
^e hypothenuse is the course. Of these four much prized. The sapwood, which is of a 
parts being given, the others may be light colour and very elastic, is used for the 

met^ Purposes in which ash-timber is employed; 

lit t? r -lt. heartwood, which occupies two-thirds 

rat 1^1 f is reddish, hea^, and when 

m iGvel of the ^onnd on which a work is dry exceedingly hard : hence it takes a eood 
’^^hether horizontal or inclined to i3 valued for domestic 

instrument employed in Planetite. A newly described phosnhate 

plate star). The name giTen by the mdent 
^ bodies which constantly chantfe 

situation in the heayens, and ins 
""" level. A compass- wawefer among the constellations. The^^ery 


’ the ship’s place, on the suppo- 
sitiem is moving on a plane, or that 

the surface the ocean is plane instead c 
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of satellites and periodic comets has rendered 
it necessai^ to adopt a more precise definition, 
in order to individualise the class of objects to 
which. 'the term is applied; and accordingly 
modern astronomers understand by the term 
planet a body which revolves about the sun in 
an elliptic orbit, not differing greatly from a 
circle. 

The number of planets, including the earth, 
at present known to belong to the solar system, 
is ninety-three. Five of them — ^Mercury, Venus, 
Mars, Jupiter, and Saturn — have been known 
from the earliest ages of astronomy; Uranus 
was discovered by Sir William Herschel in 
1781 ; Keptune by Adams and Leverrier in 
consequence of a theoretical indication in 1846. 
Ceres, one of a group of which eighty-five 
are at present known, was discovered by Piazzi, 
at Palermo, on the first day of the present cen- 
tury* Most of these last and Neptune are never 
visible to the naked eye ; under favourable cir- 
cumstances Uranus may be discerned without a 
telescope ; and Mercuiy, though it appears as 
a large star, is seldom to be seen (in our lati- 
tude at least), in consequence of ite proximity 
to the sun. 

Of the apparent Motions of the Manets , — On 
watching the motions of any of the conspicuous 
planets for a few days or weeks, their change 
of position among the fixed stars becomes 
sulRciently apparent, even without the aid of 
an instrument to measure their relative dis- 
tances, Their paths deviate little from that 
followed by the sun in his apparent annual 
revolution through the heavens; but their mo- 
tions are exceedingly irregular. Sometimes 
they advance rapidly, then relax in their speed, 
come to a stop, and then move for a while in 
an opposite direction. Through the most con- 
siderable part of their orbits they move like 
the sun ‘from west to east, in opposition to the 
apparent diurnal motion; their course is then 
said to be Mreet, When it lies in the opposite 
direction, their motion is retrograde and be- 
tween each change from the one direction to the 
other, they remain for a few days siatwnary. 
On the whole, however, the direct motion pre- 
vails, and the planets make the entire circuit 
of the heavens. These phenomena, which are 
called the statims and retrogradations of the 
planets, may be exhibited in the following 
manner: LetE 
0 represent the 

& ecliptic deve- 

^ * loped on aplane 
surface: the path of a planet, found by laying 
down its observed positions with reference to 
the ecliptic from day to day, will present the 
appearance of the zig:^ line P Q K S. From 
P to Q the motion is directi but becomes slower 
as the planet approaches to Qn At Q, it is sta- 
tionary; from Q to R retrc^ade; at E again 
stationary; from R to S direct, and so on. 
Such is the general character of the apparent 
motion; but the arcs and times of refcrc^ada- 
tion d^fer gjpsatily ia respect of the difierent 


Mercury and Venus exhibit phenomena pe- 
culiar to themselves, inasmuch as they never 
appear in the opposite quarter of the heavens 
to the sun, but oscillate about the sun from 
side to side; the oscillations of the former 
being much quicker, and performed in a much 
smaller are than those of the latter. The dis- 
tance of Venus from the sun never exceeds an 
arc of about 47°; and at its greatest distance 
the planet does not continue above the horizon 
more than about three hours after sunset. Its 
bidlhaney, however, is such, that it may fre- 
quently be seen in the morning several hours 
after the suu has risen. Mercuiy never recedes 
farther from the sun than 28° 20', and does 
not appear above the horizon more than 1 h. 
40 m. after sunset, or before sunrise. For 
these reasons, Mercury and Venus were re- 
garded by some of the ancient astronomers as 
satellites of the sun, and supposed to describe 
orbits round that luminary. The other planets, 
Mars, Jupiter, and Saturn, being frequently 
seen in opposition to the sun, and all at dif- 
ferent distances from it, were supposed to have 
independent motions. 

In order to explain and represent the 
apparent motions of the planets, the ancient 
astronomers had imagined various hypotheses, 
of which the most celebrated is that of epicycles 
and deferents, invented by the geometer Apol- 
lonius; and adopted by Ptolemy, after whom 
it was -called the Ptoibmaic System of the 
universe, and implicitly believed in during 
many centuries. According to this hypothesis, 
each planet moves nniformly in a small circle, 
called the epicycle.^ centre of which is carried 
along, with a uniform motion, in the circum- 
ference of another large cirde, called the tfc- 
f&rent, which has the earth at its centre. 
[Epicycle.] By supposing the velocity of the 
planet in its epicycle to be greater than that 
with which the centre of the epicycle is carried 
along the deferent, and by assigning proper 
relations between ^e lengths of the radii of 
the epicycles and deferent circles (their absolute 
len^hs are immaterial), the apparent geocentric 
motions may be represented with all the exact- 
ness of wmch the ancient observations ad- 
mitted. Ptolemy placed the earth at the centre 
of the universe, and nearest to it the moon. 
Next to the moon was Mercury, then Venus, 
then the sun; after which followed in order 
Mars, Jupiter, and Saturn; the distance of the 
three last being arranged according to their re- 
spective periods of revolution; it being natural, 
to suppose that those which required the long^t 
time to complete their periods must revolve in 
the widest circles. At the present day, and 
familiar as we now are with the true nature of 
the celestial motions, this complicated system 
appears abundantly absurd ; but it should be 
recollected that Ptolemy possessed no means of 
forming any accurate notions of the distances 
of the planets: he was unacquainted with the 
alternate increase and dimiaution of their ap- 
parent diameters, with the phases of Venus, 
and all the other information afforded by the 
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telescope; in short, he knew of no phenomenon j 
which could not he reconciled to his theory; ' 
and he does not appear to have ever regarded 
his system of epicycles and deferents in any 
other light than a mere hypothesis, by means 
of which the celestial motions could he reduced 
to calculation. 

All the apparent irregularities of the planet- 
ary movements are got rid of at once by re- 
ferring them to the sun as a centre, instead 
of the earth. This great step in theoretical 
astronomy was made by Copernicus, who first 
demonstrated that all the phenomena were 
explicable in the simplest manner hy supposing 
the sun to be placed at the common centre of 
the planetary motions, and ascribing to the 
earth a double motion; namely, a diurnal 
rotation about its axis, and an annual revo- 
lution about the sun. On this hypothesis, wMdi 
produced no fruit when put forth hy Arist- 
arehms of Samos [Heliocbntbic System], but 
the teufe of whi^ has been established, by a 
multitude of different considerations, the sta- 
tions and retrogradations of the planets, and aU 
the geocentric appearances which so much per- 
plexed the ancient astronomers, become simple 
consequences of relative motion. In order to 
illustrate this, let us consider the appearances 
which must result from the combined motions 


eastern side of the sun ; and the angle of elon- 
gation continues to increase till the planet 
comes round to e, and the earth arrives at E, 
where the line E « is again a tangent to the 
orbit. The earth, the, planet, and the sun hare 
now precisely the same relative situations in 
respect of each other as they had when the 
earth was at A and the planet at a, so that the 
series of changes will here recommence and 
proceed in the same order as before. The 
intervals after which these phenomena occur 
may be easily computed from a knowledge of 
the periods of revolution of the earth and the 
planet, and of the proportion of the radii of 
their respective orbits, which is, moreover, 
known immediately from the observed angle of 
greatest elongation S A a ; for, since S o A 
is a right angle, we have S A to S a as radius 
to the cosine of S A a : that is, the radius of 
the planet’s orbit is equal to the radius of the 
earth’s orbit multiplied by the cosine angle of 
^eatest elongation, 

Erom the preceding figure, it is easy to see 
how the phenomena of the stations and retro- 
gradations must arise. At the point h, where 
the planet is at its inferior conjunction, the 
earth and planet are both moving in the same 
direction; but, as the planet is moving faster, 
it will leave the earth behind it; and the 


of the earth and an inferior planet; i. e. a 
planet nearer to the sun than the earth is. 

Let S be the sun, A B 0 D 
y"'"' the orbit of the earth, and 

\ tibat of Mercury, 

T\ /^2vL-A moving in the same 

V X direction, or in the order of 

Y the letters. Suppose A to 
be theporition of the earth, 
aad ^ that of Mercmry at 
its greatest eastern elon- 
gation: the line A a is a tangent to the 
orbit at a. As the earth advances from A 
towards B, and the planet from a towards 6, 
the angle of elongation S A a will continue to 
diminish, till the earth arrives at a certain 
point B, when the planet is at h in the same 
straight line with the earth and the sun, the 
angles A S B and a S i described hy the earth 
and the planet being proportional to the re- 
sp^tive mean angular motions. In this situ- 
ation the planet is said to be at its inferior 
conjunction. When the earth has passed B, 
the planet, ^ which travels in its orbit with 
a more rapid angular motion than the earth, 
will begin to appear on the western side of 
the sun, and the angle of elongation continne 

f increase, tiU the planet arrives at c, and 
e earth at C, where the visual line is again 
tangent to the orbit. The angle of elon- 
H^^n has now attained a second time its 
j^mmum value, and from this point will 
'^^^nue to decrease, till it vanishes alto- 
when the earth arrives at I) and the 
It c?, the three points I) S and ^ being 
slight line. The planet is now 
Q the sun. 

on the 


apparent motion, as seen from the earth, will 
he the same as if the planet stood still, and 
the earth moved in a contrary direction, with 
a velocity eq[ual to the dijTerence of their rela- 
tive motions. The apparent motion of the 
planet is therefore contrary to the apparent 
motion of the sun amongst the stars, and con- 
sequently retrograde. At the superior con- 
junction the planet and earth are moving in 
opposite directions in respect of the line D d ; 
the relative motion is therefore the same as if 
the planet stood still, and the earth was moving 
in its proper direction with a velocity equal to 
their imited motions : the apparent motion of 
the planet in this situation is therefore direct. 
At the points of greatest elongation, a and c, 
the planet is moving in the direction of the line 
of vision, A a or C o, and the earth perpen- 
dicular (nearly) to that line ; the apparent 
motion 01 the planet at those points is therefore 
direct. But since it is direct at a and c, and 
retrograde at &, there must be a point between 
a and 6, and another between b and c; where 
the apparent motion is neither direct nor 
retrograde, i.e. where the planet appears 
stationary. The problem of determining the 
stationaj^ points is one of pure geometry, and 
very easily resolved when the orbits are sup- 
posed to be circular, and the motions uniform ; 
but, in the case of elliptic orbits and uneq^uable 
motion, it is considerably more complicated. 
The stationary points of Mercury are variable 
from 15° to 20° of elongation from the sun ; 
those of Venus are about 29°. Mercury con- 
tinues to retrograde about twenty-two days, 
Venus about forty-two. 

The apparent motions of the swperior 
or tho)^ which are at a greater distance from 
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the stm than the earth is, are explained with I 
equal facility. As their orbits embrace that 
of the earth, they are not confined to certain 
limits of elongation from the sun, but appear 
at all distances from it, even in the directly 
opposite qtxarter of the heavens. Wlien they 
are in conjimctimi they are situated beyond 
the sun, in the same plane, vertical with regard 
to the ecliptic, with the sun and earth ; and 
when the earth comes between them and the 
sun, they are said to be in opj^osition. All the 
superior planets, when in opposition, and for 
some time before and after, appear to have a 
retrograde motion ; but the extent of the arc 
of retrogradation, the time during which the 
motion is retrograde, and the velocity, are very 
different in respect of the different planets. 
Mars continues to retrograde about 73 days, 
Jupiter 121, and Saturn 138- 
Phases of the Planets. — It is a necessary 
consequence of the Copemican theory, that the 
planets, supposing them to be, like the earth, 
round, opaque bodies illuminated by the sun, 
must exhibit phases like the moon, according 
to the angles under which the illuminated half 
of their surfaces is seen from the earth. When 
viewed through the telescope, this is found to 
be the case with Mercury and Venus, and to a 
certain extent also with Mars ; and the appear- 
ance of the phase is in every ease exactly such 
as is determined d priori, on the supposition 
that the planet is seen by the reflected light of 
the sun. Let S bo the sun, E the earth, and 
V Venus, in different positions of her orbit. 
When the planet is at its superior conjunction 
a, the whole of its illuminated surface is seen 
from the earth, and it consequently exhibits a 
round disc. At the points of greatest elonga- 
tion, h and 6, one half only of the illuminated 
hemisphere is visible, and it therefore appe^s 
half-mdcHied at these points. At c, the inferior 
conjunction, the dark 
side is turned di- 
. rectly to the earth, 
and it is eonse- 
quently invisible. 
Between a and b, 
the planet will there- 
fore appear gibbous (i.e. more than the half 
full) ; and between h and o it will appear in 
the form of a crescent, like the moon in its 
first or last quarter. The phases of Mercury 
are precisely similar. With respect' to the 
superior planets, the absence of phases is a 
necessary consequence of their great distances 
from the sun in comparison of 
the earth’s distance. Let S be 
the sun, E the earth, and M Mars. 
It is evident that, as the earth goes 
round in its orhit, the smallest por- 
tion of the enlightened hemisphere, 
m X will be visible when the 
earth is at E, or in such a position 
that the angle S E M is a right 
angle. Suppose a line, therefore, to 
be drawn froitt ^e centre of the planet perpen- 
dicular toE M; and intersecting the surface in 
001 




the visible surface will be contained between r 
and n, so that the disc will appear to be 
gibbous, but can never appear as a crescent. 

PistanGes and Periodic Times of the Planets . — 
Practical astronomy furnishes various methods 
of determining the distances of the planets 
feom the sun in terms of the earth’s distance, 
and the times in which they complete their 
revolutions. It has already been stated, that 
the distances of Mercury and Venus may be 
compared with that of the earth by observing 
the angle of greatest elongation. In the case 
of a superior planet, an approximation to the 
relative length of the radim vector (the line 
which joins the planet with the sun) may be 
obtained by observing the angular velocity of 
its apparent retrogradation about the time when 
it is in opposition. Thus, conceive E e to be a 
smalj portion of the earth’s 
orbit described in a given 
interval of time, a day, for 
example, and M m to be 
the corresponding portion of the orbit of Mars 
described in the same interval, the planet 
being near the opposition. Join e w, and draw 
en parallel to SM. As seen from e, Mars 
will appear to have retrograded from » to ; 
therefore the angle is given by observation, 
and consequently its complement w e E becomes 
known (for the arc E e, being very small, may 
be regarded as a straight line). Now, in the 
tripgle e S E, right-angled at E, the angle at 
S is given, being the angle described by the 
iradius vector of the earth in the given interval ; 
consequently the angle S « E becomes known, 
and hence also S a wi. Supposing, therefore, 
the periodic time of Mars to be known, the arc 
M m, or the angle MS m, will he given; and 
therefore mS e, which is its difference from 
E S a, becomes known. In the triangle S e m, 
we have therefore given the two angles 8em 
and eSm, and consequently also the third 
angle emS, whence the triangle is given in 
species, and the ratio of S e to S m is determined. 
But 8 m is the distance of Mars from.the sun, 
which, therefore, is determined in terms of the 
radius vector of the earth. 

The method of finding the planet’s distance, 
which has just been described, requires that 
the periodic time be previously known. There 
are various methods of determining the periodic 
time, independently of a knowledge of the 
distance of the planet from the earth. One of 
the most convenient consists in depending on a 
minute motion of the node, and which in a 
general view of the subject maybe disregarded. 

Another and more convenient method of 
finding the pepriod of a superior planet consists 
in determining, from the observations of a few 
consecutive days, the exact time at which it is 
in ogpposition to the sun. At this instant the 
longitude of the planet is 180°, and on the day 
of the opposition it passes the meridian twelve 
hours after the sun. The interval between two 
successive returns to the opposition is the 
synodic period of the planet ; this differs very 
considerably from the sidereal period, but the 
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latter is easily deduced from it. Let E and J 
be the positions of the earth 
and Jupiter, -when Jupiter is in 
opposition. The next opposition 
will take place after dae earth 
has made a complete revolution, 
together with a certain arc E e, 
■which we shall call a?, corre- 
sponding to Jupiter’s angular motion in the 
interval. Now the number of days between 
the two oppositions, or the synodic period, is 
known : call this 365 + < ; then the time in 
which the arc E 0 or j; has been described 
becomes t days. "We have therefore 
366 : t:: 360° : x; 

whence ns, or the angle J Bj, is kno'wn. But, if 
denote the sidereal period, we shall have 

se : 360® :: and therefore On 

account of the orhits not being exactly circular, 
these intervtds are not quite equal ; but by 
taking the average of a considerable number of 
observed oppositions, the inequalities disappear, 
and the mean synodic periods (and conse- 
quently the sidereal periods) are obtained with 
the utmost accuracy. 

Belations between the Periods and Distances.- 
On comparing the columns giving the periods 
and distances of the planets in the foUo'wing 
table, the idea of a certain relation between the 
periods and distances cannot fail to suggest 
itself, as they both increase in a tolerably 
r^ular progression (the small planets between 
Mars and Jupiter being left out of the question), 
though the periods increase in a much more 
rapid proportion than the distances. Jupiter, 
for example, is five times more distant from 
the sun than the earth is, but bis period is 
nearly twelve times tbatof the earth. Kepler, 
the great founder of physical astronomy, 
undertook to investigate the analogy; and, 
after a most laborious comparison of the 
numbers (and their various powers) repre- 
senting the periodic times and the mean 
distances of the six planets known in his 
age, discovered this most remarkable law: 

* That the squares of the periodic times of any 
two planets are to each other in the same 
proportion as the cubes of their mean dis- 
tances from the sun.’ [Kbplejb’s Laws.] 
Taking, for example, the earth and Mars, 
whose periods are respectively 365'266 and 
686*979 days, and distances in the proportion 
of 1 and 1*6237, it will be found that 
(365*256)* ; (686*979)* III: (l'5237)^ very 
nearly, Nor is this merely an empirical 
relation, deduced from observed facts, but not 
referable to any known cause: on the con- 
trary, it is a necessary result of the law of 
^vitation, and pre^ant with important 
quences, Erom its being observed in 
Letary system, it follows that all the 
lies of the same kind as the 
are all acted upon in 
)y the solar attraction 
(wiodil l^^^nce), which alone 



determines their periods, and retains them in 
their orbits. 

Beal Dimensions of the Planetary Orbits . — 
Hitiierto we have spoken only of the relative- 
distances of the planets from the sun ; but it is 
interesting to determine what these distances 
actually are in terms of some measure 'with 
which we are familiarly acquainted. In con- 
sequence of Kepler’s law of the relation be- 
tween tbe periods and distances, if the real 
dimensions of any one orbit be ascertained, 
those of all the other orbits 'will be found 
immediately when the periodic times of the 
planets are respectively known. In fact, 
the dimensions of the orbits having been 
already stated in terms of that of the earth, it 
is only necessary to find the earth’s distance 
from the sun, in order to find the respective 
distances of all of them. Now, to find the 
earth’s distance from the sun is the same thing 
as to find the sun’s horizontal parallax, that 
is the angle which the radius of the earth 
would subtend if seen from the sun j for the 
determination of that angle gives the relation 
between the earth’s distance and its semi- 
diameter, which is known from the actual 
measurement of degrees of the terrestrial 
meridian. Of the various methods which 
astronomers possess of determining the sun’s 
horizontal parallax, the most accurate is that 
which depends on observations of the transits 
of Venus over the sun’s disc ; a phenomenon, 
however, of very rare occurrence, so that the 
method can very seldom he practised. 

"When Venus is at her inferior conjunction, 
and at the same time very near one of her 
nodes, the planet will be projected on tbe 
disc of the sun ; and through the effect of her 
proper motion, combined with that of the earth, 
will be seen as a black spot to pass over, or 
transit^ the solar disc, describing a chord which 
will he referred to different positions on tlie 
disc by observers stationed at different points 
on the earth’s surface. Let E be the earth, V 
Venus, S the 
sun, and 
CD a por- 

tion of Ve- ^ ^ 

nus’s orbit, 
described 

while she is transiting the sun’s disc. Suppose 
A and B to be the two opposite extremities of 
the earth’s diameter, which is perpendicular to 
the ecliptic: a spectator at A would see the 
centre of Venus projected on the sun’s disc at 
a, and describing in her successive positions 
the chord a d ' ; while a spectator placed at 
B would, at the same instant, see her projected 
on the disc at 5, and describing the chord 
V h W. How it is evident that if there be any 
means of measuring the distance between the 
two chords d d' and B V, or the line a h, that 
distance ■will give the sun’s horizontal parallax ; 
for the two triangles AVB and aV5 being 
similar, a 5 is to A B as <z V to A V, or 
distance of Venus from the sun is to 
tance of Venus from the earth. But the 
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relative distances of the earth and Venus 
from the sun are known; therefore the ratio 
of a V to A V is known, and consequently that 
oi ah to AB. This ratio is that of 68 to 27, 
or 2^ to 1 (very nearly) ; therefore the distance 
5 as seen from the earth is 2| times greater 
than A B as seen from the sun, or, which is 
the same thing, equal to 5 times the sun’s 
horizontal parallax. The whole difOleulty of 
the problem, therefore, consists in determining 
the distance of the two chords a' a" and b' 
or their relative positions on the aim’s disc, 
from which their distance can he deduced. 
One of the best ways of accomplishing this is 
to note, with great accuracy, the instants at 
which Venus enters and emerges from the 
solar disc, so as to obtain the exact time 
occupied in the transit ; for the relative 
motion of Venus being accurately known, 
the time occupied in the transit gives the 
length of the chord described ; and the sun’s 
apparent diameter being also known, the arcs 
cut off by o! a" and V b" are thus found, and 
the difference between the versed sines of 
those arcs is evidently the distance between 
the chords, or the line ab. The problem, 
however, is rendered much more complicated 
by the earth’s rotation, and other circum- 
stances here neglected, of which it is un- 
necessary to take account in a general 
explanation. 

The transit of Venus which took place in 
1769, was the occasion of the first of the cele- 
brated voyages of Captain Cook to Otaheite. 
It was observed at Otaheite, at 'Wardhus in 
Norway, at Cajaneburg, and Kola in Lapland; 
at Petersburg, Paris, California, Hudson’s 
Bay, &c. The general result of all the obser- 
vations, as discussed by Encke, gave the sun’s 
horizontal parallax equal to 8'5776". Hence^ 
the sun’s . distance is given in terms of the 
earth’s mdius by the proportion 
Bin : radius :: radius of earth. : sun's distance ; 

whence, on reducing the radius of a circle to 
seconds, we have the sun’s distance 

_ 360 X 60 X 60 

8-5776x2 X 3-14169 

ws 24,047 terrestrial radii. Assuming the earth’ s 
semidiameter [Eajbth] to he 4,000 miles in 
round numbers, the sun’s distance fi:om the 
earth will therefore be | 

24,047 X 4,000*96,188,000, 

or about ninety-six millions of English miles. 
Now-a-days, however, we are no longer so 
entirely dependent upon a traiusit of Venus as 
we were, and it is certain that the sun’s dis- 
tance, as stated above, requires to be notably 
diminished. Several independent investiga- 
tions go to show that a correction should he 
apphw to the sun’s parallax as determined by 
Bessel, equivalent to the breadth of a human 
hair viewed at the distance of 125 feet : a small 
alteration tmdy, but one which reduces the sun’s 
dktance some three mllHons of miles, and of 


course the distances of the planets in pro- 
portion. [Sun.] 

This application of the transits of the inferior 
planets to the important purpose of determining 
the sun’s distance from the earth was first 
pointed out by James Gregory, in his Optica 
Bromota, published in 1663. Those of Venus 
recur after intervals of 113 years; hut as 
Venus returns to her conjunction at nearly tho 
same point of her orbit in about eight years, 
and the difference of her latitude at two suc- 
cessive conjunctions amounts only to 20’^ or 24', 
which is less than the sun’s diameter, it will 
generally happen that two transits take place 
within eight years ; the first before the planet 
has passed the node, and the second after the 
passage of the node. But three transits cannot 
take place within 16 years ; hence, after two 
transits have occurred within 8 years, another 
cannot he expected before 105, that is, 113 — 8 
years, and may not happen until after 121 
years. The two last transits took place in 
1761 and 1769 ; the next two will take place 
in 1874 and 1882 ; after which there wiU not 
he another till 2004. By reason of the small 
distance of Mepuxy from the sun, the differ- 
ence between his horizontal parallax and that 
of the sun cannot he so accurately ascertained : 
and hence the transits of that planet, though 
of more frequent occurrence than those of 
Venus, cannot be employed with such certainty 
in determining the sun’s parallax. 

Having found the mean distance of the earth 
from the sun in terms of a known unit, the 
mean distances of all the other planets from 
the sun, the ratios of which to that of the 
earth were given above, may be expressed in 
the same terms. They can be found from the 
accompanying table by multiplying by either 
unit of distance. 

Inclination and Nodes of the Planetary Orhits. 
— ^The planes of the planetary orbits are in- 
clined to each other under different angles, 
and, in determining the circumstances of a 
planet’s motion, one of the first steps to be 
taken is to fix the situation in space of the 
plane in which it moves. For this purpose, it 
is necessary to refer it to some other plane 
whose situation is assumed to be known. Tho 
plane of the ecliptic is that to which we na- 
turally refer the bodies of the solar system, 
and the line of the equinoxes is taken as the 
origin of angular reckoning in that plane. 
Hence, to determine the position in space of 
the plane of a planet’s orbit, we must determine 
its inclination to the ecliptic, and the position 
of the line in which it intersects the ecliptic 
■with respect to the line of the equinoxes. Let 
S he the sun, P N R the orbit 
of a planet, and ^ N Q the 
pn^’ection of that orbit on the 
plane of the ecliptic, intersect- 
ing the line of the equinoxes ^ 

S Q in Q, ; then Q, is the point 
from which the longitudes are reckoned, N is 
the node, S N the line of the nodes,* or line in 
which the plane of the orbit intersects the 
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ecliptic, the angle Q, S N the longitude of 
node as seen from the snn, and P N jp the in- 
clination of the orbit. If R be supposed to be 
on the south side of the ecliptic, and P on the 
north side, and the planet’s motion to be in 
the direction R P, then N is the ascending 
node. The place of the node is determined by 
observing the planet when its latitude is very 
nearly equal to nothing; and the equinoctial 
point Q being known, the geocentric longitude 
of the node (the angle formed by drawii^ 
straight lines &om Q, and K to the earth) is 
determined by observation ; whence there are 
sufficient data for computing, by a trigonome- 
trical process, the hdiocmtric longitude Q, S N, 
and also the inclination P N The places of 
the nodes are not absolutely fixed. In conse- 
quence of the mutual attractions of the planets 
to each other, they have a slow retrogrsde 
motion in respect of the fixed stars. The in- 
cfinaticms are also subject to a slight variation, 
but sb smaR as to amount at most to a few 
seconds in a century. Hence, in mentioning 
the longitudes of the nodes, and the inclinations 
of the orbits, it is necessary to state the epoch to 
which the values refer. In the table on the oppo- 
site page the values correspond to Jan. 1, 1800. 
We find that while the major planets revolve 
in planes not widely differing from that of the 
earth, some of the orbits of the minor planets 


by his name, viz. that the orbits of all the' 
planets are ellipses, of which the sun occupies 
one of the foci. [Kepler’s Laws,] 

The same observations which show the orbit 
to be an ellipse will also serve for the deter- 
mination of its eccentricity, which is half the 
difference between its greatest and least dis- 
tances. The only element which then requires 
to be known, in order to fix the path described 
by the planet in space, is the position of the 
orbit on its ;plane, or the situation of its 'trans- 
verse axis with respect to the line of the equi- 
noxes. Let APB be the projection of an 
orbit on the plane of the p 
ediptic, AB its transverse 
axis, and S Q the line of the /\ f / \ 
equinoxes, S being the focus ( \ / j 
occupied by the sun. The ( ^ / 

point A is the perihelion of 
the orbit, and B the aphdion ; -*• 
the line AB is the line of the apsides ; and the 
position of AB with respect to S d will be 
imown by means of one of the angles Q S A or 
0, S B, which are respectively the longitudes of 
these points. In modern tables, the angle 
QSA, or longitude of the perihelion, is that 
whose value is given. The eccentricities of all 
the planets are subject to a veiy small secular 
variation : the line of the apsides is also in a 
state of continual but slow revolution, so that 


are largely inclined, and on this account^ as weR 
as in their great eccentricity, resemble comets. 

The ancients gave the name of zodiac to 
that zone of the heavens within which the 
planets were observed to move, and which, 
consequently, had a breadth of 14®, or twice 
^e indination of the orbit of Mercury. As 
the indinations of many of the minor planets 
are greater than that Cf Mercury^ they traverse 
the heavens lying outside the zodiac, and hence 
have been named esdra-zodiacal planets. 

Figures of the Flanetary Orbits . — When the 
inclination of a planet’s orbit and the situation 
of the line of the nodes have been determined, 
the radius vector of the planet, at any instant^ 
may he computed in terms of the sun’s distance 
from the earth, from the planet’s latitude and 
longitude found by a single observation. By 
computing, therefore, the values of its radius vec- 
tor at a great many different points of the orbit, 
and laying down each on paper at the proper 
angle of elongation round the sun, the form of 
the orbit which the planet describes will be as- 
certained. A few observations of this sort will 
show that the radius vector varies in length, 
and, consequently, that the orbit is eccentric. 
This fact was knpwn from the time of Hippar- 
chus ; but the true form of the planetary orbits 
was not discovered till Kepler found, by a 
laborious computation of the distances of Mars 
at its oppositions, from the observations of 
Tycho Brahe, that the orbit of that planet is 
^^iipse. He subsequently found the same 
be true of the orbit of the earth, and 
^planets then known; and hence 
of those important laws 
respect^^^^p^^i^® moti<ms which stiU go 


the penheha are gradually shifting their places 
on the planes of the orbits. In the case of all 
&e planets excepting Venus, the motion of the 
line of the apsides is direct ; that is to say, it 
is in the same direction as the motion of the 
planet in its orbit. The perihelion of Venus, 
referred to the fixed stars, moves in a contrary 
direction. ^ The accompanying table shows the 
eccentricities and longitudes of the perihelia 
of the different planets. 

Motion of the Planets in thdr Orbits. — When 
the six elements, the numerical values of 
which are given in the annexed table, viz. tbe 
mean distance and periodic time ; the inclina- 
tion of the orbit ; the longitude of the node ; 
the eccentricity, and longitude of the perihe- 
hon ; have been determined for each planet, 
it will be possible to compute the position of 
a planet in its orbit, provided we know the law 
acwrding to which the planet moves at every 
point of the orbit, and also the instant of 
time at which it occupies any given point. 
The motion in the orbit is given by the 
second of Kepler’s laws; viz. ‘The areas 
described by the radius vector are propor- 
tional to the times employed in describing 
them.’ Thus, if the planet has moved from A 
to P (see the preceding figure), or the radius 
vector S P has described the area A S P in the 
time t, and the area A Sj? in the time i'l then 
t sector PSA: sector S A. The pro- 
blem which proposes to find the point P, or the 
angle ASP (which is called the true anomaly), 
from the condition that the area ASP shall 
be to the whole ellipse as the given timfC lin 
which A P is described is to the tima ^ • a 
whole revolution, is important in practical 
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astronomy, and kuo'wn by’the name of ILbplbb.’s 
Problem. 

Magnitudes and notations of the Flanets . — 
When the planets are examined through power- 
ful telescopes, they are seen to be round bodies, 
having measurable, and even considerable, 
apparent diameters. The distance of a planet 
being known, if the visual angle subtended by 
its diameter be measured by the micrometer, 
the real magnitude of its diameter will be dis- 
covered. In this manner it is found that all the 
planets are incomparably smaller than the sun, 
though some of them are vastly larger than the 
earth. The diameter of Jupiter, for instance, 
is eleven times greater than that of the earth. 
That of Saturn is litide less considerable. 
The surfaces of the larger planets are seen 
to be diversified by dark patches or spots, 
from the attentive observation of which it is 
found that they resemble the earth in having a 
rotatima about their own axes. Mars revolves 
about Its^axis in nearly the same time as the 
earth: Jupiter and Saturn in less than half 
that time. Of the rotation of Mercury, 
Venus, Uranus, and Neptune, nothing is yet 
certainly known; that of the second named 
has often been given, hut modem observations 
have not confirmed it; Mercury is too brilliant, 
and Uranus and Neptune too far away, to 
enable the movement of their surface-markings 
to be observed. The small planets between 
Mars and Jupiter are so small and indis- 
tinctly seen, that their diameters cannot be 
accurately measured, and their ’periods of 
rotation are unknown. Pallas, considered to 
be the largest of them, was supposed by Sir 
William Herschel to have a diameter of only 
eighty EngHsh miles. 

Tdescopie observation of the planets within 
our reach has not only informed us“ of their 
real diameters and the elements of their 
rotation, but has revealed to us much of their 
physical constitution. Thus, as is more fully 
described in the detailed aceoimts of the va- 
rious bodies, we know that Mars is an earth in 
miniature with lands and seas, clouds and winter 
snows like our own ; that Jupiter and Saturn 
are also enveloped in atmospheres in which cur- 
rents are continually at work; and that Venus 
also may much resemble our own planet. Thus 
we have in them at all events some terrestrial 
life conditions, though others depen^ng upon 
Mars, as shown in the accompanying table, 
are widely dififerent. Nor are we now wholly 
dependent upon the existence of phases for our 
knowledge that the planets, like the moon, 
receive their light from the sun, for spectrum 
analysis has demonstrated that all the lines in 
the solar spectrum are present in the planetary 
spectra plus other absorption lines, telling us of 
absorption produced by the planets’ atmo- 
^heres. [Mars.] The speculations on the 
W^S-’GOB&latution now going on will doubtless 
ll^^^much light upon planetary physics, and 
po'^^.’cc^ect the appearances and life eon- 
dital|^^,4j|!feeDet much more intimately with 
the ,heat retained at any 


given epoch, than has hitherto been done. In 
Sie same manner geological investigations will 
prove a valuable aid to planetary astronomy. 

The force which retains the planets in their 
orbits is the attraction of the sun : and, if they 
were acted upon by no other force, the laws of 
Kepler would be accurately observed, and the 
elements of their orbits would remain invari- 
able. But each planet exercises an attracting 
force on every other, in consequence of which 
their motions, though priueip^ly obedient to 
the predominating influence of the sun, are 
affected by a number of forces of which the 
intensities and directions are perpetually 
changing. Hence all the elements of the 
orbits, their magnitudes and forms, their incli- 
nations to the ecliptic, and their positions in 
their planes, are in a state of constant oscil- 
lation; fluctuating, however, between certain 
mean values from which they never greatly 
depart. [Gravitation ; Perturbation.] 

Hypothesis of Laplace, respecting the Forma- 
tion of the Flanetary System. — ^The motion of 
the planets in elliptic orbits, and the relation 
between their periods and distances, are neces- 
sary consequences of the law of ^avitation 
which prevails throughout the universe; but 
the solar system presents several remarkable 
phenomena of which gravitation fails to give 
any account, which cannot be supposed to be- 
the effect of accident, and which lead almost 
irresistibly to the conclusion that all the bodies 
which belong to it have had a common origin, 
and been formed under the agency of the same 
mechanical laws. All the planets as well as 
satellites, with one or two exceptions, move in 
the same direction, from west to east. The 
orbite of aU the large planets are situated very 
nearly in the plane of the ecliptic ; and, so far 
as has been discovered, they all revolve about 
their axes in the same direction, also from west 
to east. To account for these phenomena, 
Laplace has hazarded the speculation that all 
the planets and satellites have had their origin 
in the solar atmosphere, wliich he supposes to 
have extended beyond the orbits of the most 
distant planets, and to have undergone a pro- 
gressive contraction by the radiation of heat 
into the stellar spaces. Now — as the solar 
atmosphere partakes of the sun’s rotation about 
his axis, and in fact may be regarded as part 
of his mass — ^in proportion as its limits are con- 
tracted by cooling, the rotatory motion must 
increase, according to a well-known principle 
of mechanics; and the centrifugal force thus 
becoming greater, the point or limit at which it 
is balanced by gravity approaches nearer the 
centre. Supposing, therefore, the atmosphere 
to have extended to this limit at any epoch, it 
must, in cooling, have abandoned (he molecules 
situated there and at the different limits suc- 
cessively produced by the increased velomty of 
the sun’s rotation. This effect, however, would 
only take place at the equator; for on 'the 
parallels of latitude the centrifa^ wotisli'itot 
equal the attractive force. Thus, '©f 

-vapours wouSd continue to be abando®?® aW the 
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equator ; and if the condensation of the mole- ' 
cules of these zones continued virithout any 
disunion taking place, the matter would, in the 
long run, form a solid or liquid ring, circulating 
about the sun in the plane of his equator. But 
the uniformity which would he necessary for 
the production of this effect, both in all the 
parts of the zone and in the cooling, must 
render such a phenomenon extremely rare. In 
fact, the ring of Saturn is the only instance of 
it in the planetary system. In almost every case 
each zone of vapours must have been broken 
Tip into numerous masses, which, moving with 
nearly the same velocities, would continue to 
circulate about the sun, nearly at the same 
distances. These separate masses would assume 
the spheroidal form, with a motion of rotation 
in the same direction as their revolving motion ; 
in short, they would become so many planets in 
the state of vapour. But if any one of them 
was considerably larger than the rest, it would 
finally by its attraction unite aU the others 
about its centre ; and thus the zone originally 
abandoned would be transformed into a single 
spheroidal mass of vapours, circulating about 
the sun. This latter ease must have been the 
most common. An instance, however, of per- 
manent separation occurs in the group of small 
planets between Idars and Jupiter. 

, Conceiving the planet to have been detached 
from the solar atmosphere in the manner now 
described, the further cooling would occasion a 
nucleus to be formed at its centre which would 
progressively increase by the condensation of 
the vapours surrounding it. The condition of 
the planet would now perfectly resemble that 
of tlie sun, and consequently similar results 
would follow from the continuance of the con- 
densation. Hence the formation of the satel- 
lites from the atmospheres of the planets, as 
the planets are formed from that of the sun. 

hypothesis of Laplace does not explain 
the origin of the cornet^ which we now know 
are small aggregations of matter excessively 
diffused, with an incandescent gaseous nucleus. 
Whatever may be the ultimate fate of the 
hypothesis (and each successive discovery 
renders it more probable), it must be allowed 
the merit of assigning a mechanical cause for 
some of the most remarkable phenomena of 
the universe, without invoking the aid of any 
other force than that of gravity — a property 
which belongs to matter in every form. The 
accompanying table, contributed by 3Vtr. 
Loekyer to The Heavms, from which it is 
borrowed, ^ves the various planetary elements 
as they have been most recently determined. 
For further information the articles on the 
various planets shonldbe referred to. [Astbo- 
komt; SaxEixiTB,* Stab; Sun.] 

FlaaetSy aMCin(Mr. [Asrmoins,] 
FlaAel»xiiun. A machine for exHhitii^ 
the relative motions of the planets, and their 
positions in respect of the sun. [OaBEttY.] 
SPIanetaxT Aatronomy. That bran^ of 
asteoBomy wiieh treats of Pxaotts [which see] 

, [NneuxiB;.] 
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Planing Maclxlne. A tool employed for 
die purpose of giving a perfectly plane face to 
iron, stone, or wood. Such engines consist, 
for the most part, of cutters moving horizon- 
tally, or with a rotary motion, fixed in a frame 
carried over the substance to be operated upon. 
A good description of the best varieties of 
planing engines is a desideratum in scientific 
literature ; but a notice of some varieties of them 
s given in the UnglUh Encyclo;p(sdia, division 
j^ts and Sciences,’ vol. vi. 

Planipennates (Lat. planus, flat' penna, 
a feather). The name of a tribe of Neuro- 
pterouB insects, comprehending those which have 
flat wings, of which the inferior pair almost 
equal the superior ones, and are simply folded 
underneath at their anterior margin. The 
antennae are multiarticulate, much longer than 
the head, without being subulate or styliform. 
The maxillary palps are usually filiform or 
somewhat thicker at the extremity, shorter 
than the head, and composed of from four to 
five joints. The ant-lions {Myrmeleon) and 
termites are examples of this tribe. 

Planlspbere. A projection of the sphere 
and its various circles on a plane. [Pbojeo- 
TlOlf,] 

Plank (G-er. planke, Fr. planche, Gr. 

In Arcshitecture, a board more than nine inches 
in width. 

Planking or Skin of a Ship. The co- 
vering of thick plank bolted longitudinally on 
the ribs and floor-timbers. A similar planking 
is fastened within. Each line of planking is 
denominated a 8trahe\ and different parts of 
the bottom and sides hear different names, as 
blaoJc-straheSf wales, thickstuff, boUom-^lanh, 
&c. 

Plano-concave. In Optics, a lens which 
is plane on one side and concave on the other, 
Tl^no-cmvex is a lens plane on one side and 
convex on the other. [Lens.] 

Planorhis (Lat. planus, and orbm, an orb). 
A genus of marsh snails, so called from the 
form of the shell, which is that of a flattened 
orb, arising from the volutions being coiled on 
the same plane. Many species of this genus 
are common in Britain. 

Plant (Lat. planta). In Natural History, 
one of the objects of which the vegetable 
kingdom is composed. [Botany.] 

Plantagenet. The surname of the kings 
of England from Henry H. to Richard 
III. inclusive. The name is derived from 
their device of a sprig of broom, or plante de 
genU, the story of its origin being that the 
earl of Anjou, the first of the race, made a 
pilgrimage to Rome, where he was scourged 
wifii broom-twi^s, and assumed the name of 
TXantagmista (literally, a broom-lmiig), which 
his descendants retained. 

Plantago (Lat.). A genus of dwarf herba- 
ceous plants representing the order Tlanta- 
gvnacecB, several species of which are native 
weeds; the frqit spikes of one of these, P. 
fnqflyr, are much sought after by bird fanciers 
as food for small cage-birds. 



PLANTAIN 

Plantain (Lat. plantago, plantagbiis). 
TMs name, wMeh is the common designation 
of the species of Vlmtago, is also applied to 
the MuBd^dradisiaca and sa;pimtum, important 
tropical fruits, also called Bananas, which are 
little different from each other, and have been 
cultivated from the most remote times in warm 
climates (e. g. subtropical Asia, America, Africa, 
and the islands of the Atlantic and Pacific 
Oceans), for the sake of their fruits, which they 
produce in enormous quantities, wil^ very little 
attention. There are several varieties, all more 
or less mawkish and viscid in the ripe state, for 
the starch that abounds in the unripe fruit 
becomes converted, as it ripens, into mucilage 
and sugar. They are, however, highly nutritious, 
and serve as the staple food of a large number of 
the human race. Though less nutritious than 
wheat or potatoes, yet the space occupied hy their 
culture, and the care required, are so very much 
less, that Humboldt has calculated the produce 
of these .-plants compared to that of wheat as 
to 1, and to that of potatoes as 44 to 1. 

The specific name, j^aradidaca, was given 
under the supposition that the fruits of 
the Plantain were the Porbidden Fruit of 
the book of Q-enesis (ii. 17). When Plantain 
stems are cut down or decay after the formation 
of the fruit, new suckers are sent up from below, 
which in the course of a few -months produce 
fcuit in their turn. Each bunch of fruit weighs 
from sixty to eighty pounds, and upwards. The 
ah\mdance and nutritive properties of the fruit 
are not the only qualities which give these plants 
their value. Their leaves serve as thatch for 
houses, and for other domestic purposes ; and 
some parts are used medicinally in cases of 
dropsy, and as an external application to burns 
ana ulcers. 

Plantain meal is obtained by powdering the 
dried fruit j it is very nutritious, as it contains 
not only starch, but protein or flesh-ibrming 
material. The fruits of the Plantain are stated 
by chemists to be most nearly allied in com- 
position and nutritive value to the potato, and 
the Plantain meal to rice. The natives of 
many parts of India live almost entirely on 
Plantains or Bananas, and the stems, laden 
with fi:uit, are exhibited at wedding festivities, 
as symbols of plenty. The expressed juice is 
in some countries made into a fermented 
liquor, and the young shoots are eaten as a 
vegetable. [Musaoeje.] 

IPlantatlon. A piece of ground planted with 
trees, for the purpose of producing timber or 
coppice wood. In new countries not generally 
cultivated, and more especially in warm cli- 
mates, the term plantation is applied to lau d 
employed in the culture of the more important 
crops ; such as the sug^-cane, coffee, pepper, 
cotton, &c. In Britain it is exclusively applied 
t®. Imds planted with trees or shrubs. 
<>^B4aiit||prades (Lat. planta, the sole of the 
j^i^jegpadior, I march\ The name of a tribe 
(if Mammals, comprehending those 

whl^^^^^^^yrhole or a great part of the 
sole tW^^^tet|,jft. ^ gyes3iYe motion. 
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Planting:. The art of forming plantations 
of trees ; also the art of inserting plants in the 
soil by the spade, dibble, trowel, or by other 
means in use in agricultuxe and gardening. 
[Aubobicultubb. ] 

Plashing (Fr. plisser, to plait), A mode 
of repairing or modifying a hedge by bending 
down a portion of the shoots, cutting them half 
through near the ground, to render them more 
pliable, and twisting them among the upright 
stems, so as to render the whole effective as a 
fence, and at the same time preserve all the 
branches alive. For this purpose the branphes 
to be plashed, or bent down, must not be cut 
more than half through, in order that a sufficient 
portion of sap may rise up from the root to keep 
alive the upper part of the branches. Where 
hedges are properly formed and kept, they can 
very seldom require to he plashed; but tiiis 
mode of treating a hed^e is most valuable in the 
case of hedges aboimding with hedgerow trees, 
when from neglect, or from any otifier cause, 
the hedge has become of irregular growth. 

Plasma (G-r.). The fluid of the blood in 
which are suspended the red particles, to 
which its colour is due ; it consists of serum, 
holding fibrin in solution. It is sometimes 
called liguor sanguinie. 

PiASMA (Gr- an ivnage). In Mineralogy, a 
slightly translucent kind of Chalcedony, used#> 
by the ancients as a gem for engraving 
upon. It is of a grass-green or leek-green 
colour, sprinkled with yellow and whitish 
specsks, and_ possesses a glistening or waxy 
lustre. It is foxmd among the ruins of Rome, 
and is also procured in India and China, 
on Olympus, at Schwarzwald near Baden, and 
Hauskopf near Oppenau. 

Plaster. In Pharmacw, a compound, gene- 
rally of oxide of lead and olive oU, for exter- 
nal application. 

Plaster of Paris. Gypsum, or sulphate 
oflime, commonly termed Plaster Stone, and 
found abundantly near Paris, and in this 
country _ at Chellarton in Derbyshire, and 
Newark in Nottinghamshire. 

Plaster Stone. A term applied to several 
varieties of gypsum, or hydrated sulphate of 
lime, and ori^nally to that of the neighbour- 
hood of Paris. When heated to about 300®, 
they lose about twenty per cent, of water and 
fall into a white powder [Plastbb op Pabis], 
which made into a thin paste with water soon 
solidifies, and is largely used for taking casts 
from busts, figures, and other ornaments ; it is 
also the basis of stucco and scagliola or arti- 
ficial marble. 

Plasters (Gr. iiiv'Kaarpov, Ger. pfiaster, Fr. 
plAtre). Cements manufactured of gypsum or 
sulphate of lime. When burnt at a low heat 
this substance is not decomposed like lime- 
stone, but merely parts with its water of solidi- 
fication. It is then converted into a white 
powder, absorbing water greedily and again 
solidifying The powder produced is the 
mon plaster of Paris. Combined 
during the process of calcination, Kemijs ecmcnt 
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is obtained. It dries more slowly tban com- 
mon plaster, but is much, harder, of a less 
0]3aque white, and is more durable. Rebnrnt 
with borax and other substances, still hard^ 
and finer cements are made. 

Plastic (Gr. irAatrriK^, sc. from 

T^dcrcrw, 1 form). In Sculpture, that whidbi 
can be modelled, as clay, &c. 

Plastic Clay. A clay capable of being 
used in the manufacture of bricKs or pottery 
of a coarse kind. The name is given to 
the middle group of the lowest division of 
the tertiaries in England, well developed near 
London, and immediately underlying the beds 
called London clay. There' are corresponding 
beds in Paris known by the same name {Argile 
flasUque). 

In the neighbourhood of London, at Wool- 
wich, the beds called Woolwich beds include 
the plastic clay, and some mottled clays, sands, 
and pebbles. Generally the London clay has 
entirely masked the true condition of the rock, 
but it here escapes from its trammels, and 
approaches the surface in a distinct and 
characteristic form. 

Plastron. The plate forming the under side 
of the shell of Chelonian reptiles is so called. 

Platanist (liat. platanista). A name ap- 
plied by Pliny to a fish in the river Ganges, 
e having a snout and a tail like a dolphin, hut 
much larger. In modern 2k)ology, it is the 
generic appellation of the Gangetic dolphin 
JJ?lat.anista gangetica), 

Platanus (Lat. ; Gx. irhjdrthvos). The only 
genus of the order LlatanaoeWi a group now 
referred, on account of its simple carpel, rather 
to the XJrtical than to the Amental alliance, in 
which it formerly stood. The species of Pk- 
tan^us, known as Plane-trees, are lofty trees 
with massive trunks, from which the bark 
annually scales off, leaving a smooth surface. 

The Oriental Plane-tree, P. orientddia, so 
common in the parks and plantations of this 
country, grows from seventy to ninety feet 
high, and forms, when standing separately, a 
majestic object. The wood is used in the 
Levant and in Asia, in cai^entry, joinery, and 
cabinet-making, and is said to make beautiful 
furniture on account of the smoothness of its 
grain, and its susceptibility of receiving a Hgh 
polish. P. acenfolia^ the tree commonly grown 
as P. occidentalism is as large and magnificent 
as tile Oriental Plane, the trunk ha'ving been 
known to attain a diameter of more than thir- 
teen feet. The wood in seasoning becomes of 
a dull red colour, and although used in carpen 
try, it is not much esteemed- P. raceTmsa, th< 
CaHforuian Plane, has a wood pMerable to 
that of P. ocxndmtodis, as it is much harder 
and more durable, as weE as less liable to 
warp. 

l^latDand (Pr. plate bande). In Archi 
tecture, a square moulding projecting less than 
its height or breadth. The fiUete between 
the flutes of a column are sometimes called, im- 
pro;^ly, by this nam^ which is also sometimes 
msed to denote the lintd. of a door. 
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Plate (Ger. platte, Gr. wAartis). In Archi- 
tecture, a piece of timber lying horizontally on 
a wall for the purpose of receiving the ends of 
girders, joists, rafters, &c. 

Plate. The name usually given to gold 
and silver wrought into articles of household 
furniture. Por the regulations under which the 
manufacture of plate is carried on, see the 
Com. Diet. 

Plate Glaas. [Glass.] 

Plateaux. In Physical Geography. [Table 
Lanbs.] 

Platen. In Printing. [Press.] 

Platform (Fr. plateforme, Ital. piatta forma). 
In Architecture, a plane surface, lying level, of 
any materials, for the reception of the foun- 
dations of a building, or for the piers of a 
bridge ; also a level scaffolding raised above 
the ground for a temporary purpose. 

Platform. In Artillery, the floor on which 
. piece of ordnance is placed. Platforms should 
je level transversely, and have a gentle in- 
cline from the rear to the front, to check recoil, 
and to facilitate the running up of guns. 

Platform ivaggon. In Artillery, a car- 
riage on four wheels, fitted for the transport of 
guns, mortars, traversing platforms, or other 

Plating. The art of covering copper and 
other metals ■with silver or gold : it is effected 
in various ways. Sometimes the silver is at- 
tached to and rolled out with the copper hy 
pressure ; sometimes the one ihetal is precipi- 
tated from its solutions upon the other ; and 
manufacturers have lately availed themselves 
of electro-chemical decomposition for the pur- 
pose. [VOLTATTPB,] 

Platinlridium. An aljoy of platinum and 
iridium found with platinum in small silver- 
white rounded grains in the Ural, Brazil, &c. 

Platinum (Span, platina). A metal of a 
white colour, exceedingly ductile, malleable, and 
^fficult of fusion. It is one of the heaviest sub- 
stances known, its specific gravity being 21*5. 
It undergoes no change from air or moistoe, 
and is not attacked by any of the pure adds ; 
it is dissolved hy chlorine and nitromuriatic 
acid, and is oxidised at high temperatures by 
pure potassa and lithia. It is found chiefly in 
South America and in the Uralian Mountains, 
usually in smaE grains of a metallic lustre, as- 
sociated or combined with palladium, rhodium, 
iridium, osmium, and ruthenium, and with 
copper, iron, lead, titanium, chromium, gold and 
silver ; it is also commonly mixed -with alluvial 
sand. The particles are seldom so large as a 
small pea, but sometimes lumps have been 
found varying from the size of a hazel nut to 
that of a pigeon’s egg. In 1826, it was first 
discovered in a vem associated with gold by 
Boussingault, in the province of Antioquia, in 
South America. When a perfectly clean surface 
of platinum is presented to a mixture of hydro- 
gen and oxygen gas, it has the extraordinary 
property of causing thein to combine so as to 
form water, and often with such rapidity as to 
render the ifietal red hot: svongy vlatvmm, as 
3 0 
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it is usually called, oTstained l>y heating the ana- 1 
monio-chloride of platinum, is most effeetiTe in 
producing this extraordinary result ; and a jet 
of hydrogen directed upon it may be inflamed by 
the metal thus ignited, a property ■which 1ms 
been applied to the construction of conyenient in- 
struments for procuring a light. This is a good 
illustration of what has been termed catalytic 
action. The atomic ■weight of platinum is aboiit 
98*66. It is precipitated from its nitroinuriatic 
solution by sal ammoniac, -whioh throws it do* 9 ra 
in the form of a yeEowpowder, composed of bi- 
chloride of platinum and sal ammoniac. Per a 
long time bars of platinum were only obtained 
by aprocess suggested by Dr. "Wollaston, in which 
the spongy platinum was compressed and the 
grains made to adhere by welmng at a white 
heat. It has lately been made by intensely 
heating the fusible aUoy of lead and platinum 
in a cMk-lime furnace by the oxy-hydre^en or 
oxy-eoal-gas flame. The impurities are thus 
dbiyen and the fused platinum is then cast 
into ingota. In the International Exhibition of 
1862, a mass of platinum thus prepared was 
exhibited weighing 230 lbs., and yalued at 
3,840^. 

There are some peculiarities belonging to 
platinum and its associates, which deserve 
notice, in reference to their atomic weights and 
their specific gra^vities, and which have led to 
their division into two gronps of three each, 
as follows : — 

sp.gr. atom.wt. 

Platinum 21*15 98*56 

Iridium 21*15 98*56 

Osmium ..... 21*40 99*41 

Palladium .... 11*8 63*24 

Ehodium 12*0 52*16 

Rathenium .... 11*3 62*11 

It will be observed that -the specific gravities 
and atomic weights of the first group are al- 
most identical ; as also are those of the second 
group, the specific gravities and atomic weights 
of "which are almost precisely one-half of those 
of the first group. 

The resistance of platinum to heat and che- 
mical agents renders it a valuable article in 
the laboratory, and utensils of it upon a large 
scale are employed in some manufactures, more 
especially in those of sulphuric acid. 

Platonic Bodies. The five regular geo- 
metrical solids, so called because they were 
treated of or described by Plato. They are 
the tetrahedron, the hexahe^on, the octahedron, 
the dodecahedron and the icosahedron. Besides 
These five, there can be no other solids bounded 
by Hke, equal, and regular plane figures, and 
whose solid angles are all equal. 

Platonism. The philosophy of Plato. The 
leading characteristic of the mind of Plato is 
^ its oomprehensiveness. This quality discovers 
^uably in the form in which his philo- 
fws|».is.<mmmunicated, iind in that philosophy 
it^^e^Th|form is that of the dialogue. The 
at once vivid representa- 
tions # life ^d^jharacter, and con- 
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stituent parts of a system of universal philo- 
sophy; the harmonions productions of a genius 
which combined the dr^atic imagination "with 
the scientific intellect in a degree which has 
never before nor since been equalled. It is in 
this circumstance that we "must seek alike for 
the influence which Plato’s writings have ex- 
erted, and for the difficulty of rightly appre- 
hending their meaning. What has been said 
of history in general may with equal truth be 
applied to the Platonic dialogues — that they 
are ‘philosophy teaching by examples,’ In 
place of a formal refutation of sophistry, we 
are introduced to living sophists ; in the room 
of an elaborate system of philosophy, we meet 
the greatest philosophers of his day, reason- 
ing and conversing with disciples eager in the 
pursuit of knowle<^e — with Athenians full of 
natural prejudices, with men abounding wilh 
individual peculiarities. In some of these the 
refutation of false philosophy, in others^ the 
establishment of his own, is the leading object ; 
while others, again, seem chiefly designed as 
exemplifications of scientific method generally ; 
though there are, perhaps, none which do not 
' contribute to the gradual developement of his 
o"vm system. 

But it is not merely in the form in which 
his doctrines are clothed that we discern the 
comprehensiveness of Plato’s genius. The ,<■ 
same quality is, as we have said, equally ap- 
parent in the philosophy of which his dialo^es 
are the vehicle. By referring to the articles 
Eleatic, Ionic, and Pythagorean Philo- 
SOHHY, the reader will be able to form some 
conception of the systems which preceded that 
of Plato. In each of these some leading idea 
is taken up, and traced, generally to the exclu- 
sion of all others, through aE its possible con- 
sequences. These three schools may, indeed, 
be severally taken as the representatives of the 
three constituent portions of universal philo- 
sophy : the Eleatics of the logical or dialectic ; 
the lonians of the physical ; and the Pytha- 
goreans, though in a less exclusive degree, of 
Qie ethical element. It was in Plato that these 
different tendencies first converged. E^ch, 
viewed by itself, was essentially partial and 
one-sided, and, with whatever of truth it might 
contain, must necessarily, by its very exdu- 
siveness, combine much of error. Of this cir- 
cumstance the sophists had taken advantage, 
and, by setting the doctrines of one system in 
contradiction to those of another, had suc- 
ceeded in introducing a universal scepti- 
dsm. Plato was thus led clearly to discern 
the necessity of laying the foundations of 
science deeper than they had been laid by bis 
predecessors. The ultimate unity of aE know- 
ledge, properly so called, and the mutual de- 
pendence of aE its parts on each other, is 
the fundamental hypothesis of his philosophy. 
Blow this first prindple was to be attained 
whether, indeed, it were attainable or not, 
could only be ascertained by a previo"us 
into "^e nature, not of but of 
This isnne mark which distinguishes Plarfse Ircnn 
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earlier speculators ; and it is important to bear 
it in mind, if we would form a correct esti- 
mate of the services rendered by him to the 
progress of philosophy. The hint was un- 
questionably given by Socrates, bxit Plato was 
the only one among his immediate disdples 
who appears to have followed it up. He may, 
in truth, be styled the founder of the ancient 
psychology ; and the dialogue entitled TkeceU- 
tus may be considered one of the most im- 
ortant contributions to the most important 
ranch of that science, the theory of percep- 
tion and judgment, which antiquity affords. 
It is in this dialogue that the negative side 
of the enquir;7 into knowledge is contained. 
Knowledge, it is there shown, is not to be con- 
founded either with the impressions on the 
senses, or with the judgments (S6^as) foimded 
upon them. Sensation, by its very nature, is 
relative only_ ; it is the joint effect of the condi- 
tions of onr internal constitution and a motion, 
or change, communicated from without. Judg- 
ment, in so far as it is founded on a prior im- 
pression, can have no validity save in reference 
to that impression. Pure knowledge, therefore, 
if it exist at all, must be sought in some other 
direction. It is here that the celebrated doe- 
teine^ of ideas finds its place. Without enter- 
ic into the g^uestion more deeply than our 
limits allow, it is sufficiently clear that no 
other word, such as conception, notion, or the 
like, is adequate to convey all that Plato meant 
by an idea. [TJniveiisaxs.'I Having failed in 
finding alike knowledge in the senses and per- 
manent being, its object in nature, he was driven, 
in oifier to avoid the sophistic doctrine of the re- 
lative nature of all knowledge, to seek for the 
true objects of reason in something distinct from 
the material universe. In place of the doc- 
trine of Protagoras, ‘ Man is the measure of 
all thin^,* he substituted, ‘ God is the measure 
of aU &ngs ; ’ meaning by this, as be else- 
where explains himself, that in the divine 
nature reason and being are one. Prom this 
original unity, which is denominated by Plato 
the good, or the supreme good, proceed, on the 
one hand, hiunan reason ; on the other, those 
i<leas which constitute all in nature that is 
real ; i. e. all that the reason can apprehend. 
We might hence he led to suppose that the 
modem term law may be correctly used in 
place of the Platonic idea. But, when we 
examine the matter more narrowly, we shall 
find an essential difference between the two 
words, not merely in the ontological or theo- 
logical considerations just refeir^ to, but also 
in the habit, which Plato inherited from his 
master Socrates, of referring the laws of the 
universe to a moral or ideological standard. 
The three great ideas of truth, beauty, and 
order or fitness, are the ultimate unities to 
whieh he conceives it to be the business of the 
reason to refer all its conceptions. These 
ideas are themselves includ^ in the highest 
unity, or God, from whom it is that they derive 
their reaJ%-- But the supreme nature is to us 
imeomipicehemfiH© j it is in the consciousness of 


our separation from the great source of being 
that philosophy takes its rise. The senses 
first suggest to us this want : we strive to 
bring their phenomena under general concep- 
tions ; and every attempt to understand -the 
sensible is a self-recognition of the reason, and 
a step towards divinity. Theology is therefore 
the ultimate science in which all the other 
sciences converge : dialectics as the science of 
the true, ethics as the science of the morally 
beautiful, and physics as that which discerns 
order and fitness of outward things. Such 
is a very imperfect sketch of the Platonic idea of 
science in its three constituent parts. Although 
the threefold division above given is nowhere 
expressly laid down in the written works of 
Plato, the fact that it is taken for granted by 
Ms immediate successors, Xenoerates and Ari- 
stotle, justifies us in supposing that it formed 
part of Plato’s oral communications. But, 
besides this comprehensive view of universal 
science, we are indebted to Plato for many 
valuable discoveries, and many more most 
pregnant hints, in subordinate branches of 
enquiry. Among these may be enumerated the 
discussion of the theory of pleasure and pain, 
and their relation to desire and emotion, in the 
JPhilelms; of the first principles of the science 
of grammar in the Cratylus and Bophist-, of 
the nature of mathematical science, and its 
place in general pMlosophy, Bep. vi. &c. Iix 
the Bepvhlic^ which contains the substance of 
his moral doctrines, the intention of Plato 
manifestly was to develops the idea of perfect 
humanity, alike in the individual, and in what 
he regarded as an enlarged transcript of the 
individual, the state. [Ethics; Libbbtt.’I The 
most important contribution to the study and 
right understanding of the Platonic philosophy, 
with which modern times have furnished us, is 
to he found in the arrangement of his JHahgu&s., 
and the introduction prefixed to each, by 
Schleiermaeher, a work which has been trans- • 
lated into English. (Hitter, Gesch. der Bhi- 
losophie, b. viii. ; Trendelenburg’s Idea^ Flat, 
ex Aristot. Ulmi. ; G. H. Lewes, Biographical 
History of Philosophy. The best editions of 
Plato’s works are those of Bekker and Stall- 
haum, 1858-60. For an account of his life, 
see Ast’s‘L<?5ew vmd Bohriftm Flaton.) 

In 1860, Dr. WheweU published The Platonic 
Dialogues for Bhglish Beaders. But the great 
work which will now he consulted by English 
scholars is that of Mr. Grote, Flato and the other 
Companions of Socrates, 1865, in wMch the 
several theories respecting the purpose of -the 
Platonic philosophy are examined to the foun- 
dation, and the critical questions connected with 
the authenticity of the philosopher’s several 
works Mly ^Bcussed. The practical conclu- 
sion arrived at by Mr. Grote, is that in the 
writings of Plato no one system is to be found 
to which he adhered consistently throt^h life ; 
the reason assigned by Mr. Grote being that 
Plato deliberately refused to promulgate his 
system, ISdr. G. H. Lewes {ForinigMly Beme/w, 
Sept. 1, 1866) maintains that he never framed 
3 0 2 



PLATOON PLEADING 

one, and that title sfcnictxure of the Dialogues of times of our jurisprudence; the parties, or 
Search and the Dialogues of Exposition is so their adyocates, exposing the state of facts on 
self-contradictory on all points that no system which they relied successively before the judge, 
of philosophy ca n possibly be detached from who moderated between them, and answering 
them. Mr. Gh:ote m the same spirit remarks each other until the judge was able to ^ upon 
that when Plato propoxmds positive dogmas, the point at issue, as it was called; i.e. the 
* he does not bring them face to face with ob- question, whether of fact or law, on which the 
jection, nor verify their authority by showing judge, or the jury, _was eventually to decide, 
that they afford satisfactory solution of the dif- Hence issues are said to be in fact or in law, 
ficulties exhibited in his negative procedure. The same principle governs the course of 
The two currents of his speculation, the writtm ^pleadings now adopted, 
affirmative and the negative, are distinct, and ' The plaintiff, or complaining party, having 
independent of each other. Where the ai&m- summoned the defendant into court by a writ 
ative is especially present (as in Tvni<Bv,s\ the of summons, makes his statement of the nature 
negative altogether disappears. Timaeus is of his complaint, which is termed a dcclara" 
made to proclaim the most sweeping theories, tion. The defendant may now answer him, 
not one of which the real Sokrates would have either by denyirg that there is an^ ground in 
suffered to pass without abundant oross-exami- law for the action, because there is defect in 
nation ; but the Platonic Sokrates hears them svhstance in the plaintiff’s alleged right, or de- 
,with respectful silence, and commends after- iAdtin form in his proceedings; orby contro- 
wards.’ verting the facts which he alleges, or alleging new 

Platooii (Fr. peloton, a haU of thread \ facts in answer to them. In the former case 
Piedm. plat6n ; Wedgwood). In the Military the defendant d&m,v/rB\Xi the declaration ; in the 
art, this word was formerly nsed to signify a latter case he answers hy one or more_p^eas. 
small square body of musketeers, drawn out A demurrer may take place either at this or 
from the main body to strengthen the angle at any subsequent stage of the proceedings; 
of a larger square, orito do duty iu ambus- and may be made either hy plaintiff or defen- 
cades or defiles, &c., when there was not room dant. If the demurrer comes to he argued 
for whole regiments or battalions to act. (which is done in tenn time, or in bench, before 

The word is now never used, except to denote the judges of the court in which the action#- 
a number of recruits assembled for instruction ; is brought), the court will examine the whole 
and in the expression platoon eaercise, which pleadings on both sides ; and their decision on 
means the exercise for loading and firing, the point of law is final as to the action, 
as distinguished from the manual exercise, or The defendant may answer or traverse the 
drill for carrying the rifle or carbine in various facts, (1) by pleading what is termed the general 
positions. mue ; a form which, in its original significa- 

Plattnwlte. A hinoxide of lead from tion, implied an absolute deniS. of the facts 
Leadbills in Lanarkshire, where it occurs in on which the plaintiff founded his complaint ; 
iron-hlacfc hexagonal crystals, with the e^es although by ^e refinements introduced into 
truncated. Named after Plattner. pleading, the general issue was formerly admit- 

Platj^rrbines (Gr. hroad-nosed). ted, in each of the several forms of action, not 

The name of a section of the Linnaean genus only to deny the plaintiffs facts, but to allow 
Simia, including those species which have the the defendant to bring forward other facts in 
nostrils separated by a wide interspace. These answer. These, however more properly form 
monkeys are peculiar to the New World. the subject (2) of special pUas, and are now 

Platysomes (Gr. vKariis, and c&fia, body), submitt^ in that manner. When the de- 
The name of a family of Coleopterous insects fendant admits all or a part of the plaintiff"a 
comprehending species with a wide and much facts, but relies on certain other facts as ex- 
depressed body. These insects are found onerating him from the liability assorted by the 
xmder the bark of trees, and form the genus plaintiff, he ought to state these facts in answer ; 
Cuoujus of Eabricius, now subdivided. for instance, in order to answer the claim of a 

Pleading (Er. plaid). Pleadings, in English debt, that it is barred by length of time, or 
Law, are the preparatory allegations in writing that the defendant has a set-off to aUege against 
which intervene between the commencement of it : this is termed a plea by way of confession 
a ^use and its trial. ^ ^ and avoidance. To this the plaintiff may reply 

The &st object in deciding a dispute between in his second statement, called a rej^icalkm, 
two litigant parties is always to ascertain the either by denying the defendant’s facts, i. e. a 
subject for decision. This must be accomplished replication by way of traverse j or by alleging 
by disengaging the point in debate from aU fresh ones; the defendant may deny these, 
the extraneous matter in which the complaints or again allege fresh ones, in his regoinder^ 
and answers of the respective parties have in- sometimes a surr^oind&', a rebuM&r, and a 
^11 -u principle fcom which mrrebutter may be added ; and the edifice of 

Sell the subtleties of the system of pleading, pleading is raised by stories gradually narrow- 
€^WQnnly ^Uod ^edal pleading, are derived ; mg, by the exclusion of superfluous facts, xmtil it 
^ departed from this ob- reaches its summit in the production of one,#r 

M^.^’^dered from its original purpose, more definite issues, either in law or 
T'lea^^ we^ c6mducted -orally in the first decision of which finally arranges the disp^ite. 



PLEADINa 

Thus, in an action of debt, the defendant 
pleads s^pedally the statute of limitations, i. e. 
that more than six years have passed since 
the cause of action accrued ; the plaintiff replies, 
admitting the length of time, but alleging that 
the defendant has since promised to pay the 
debt ; this the defendant denies in his rejoinder ; 
and hereupon, i.e. on the fact of the promise, 
issue is j'oined. 

A plaintiff complains of breach of covenant 
by his lessee, in not repairing premises. The 
defendant pleads, admitting the lease and the 
want of repair ; but alleges that he had received 
from the plaintiff a release from aU his liabiliiy. 
The plaintiff replies, admitting the release, but 
asserting that it was obtained from him by 
force or duress. The defendant may perhaps 
deny the legal sufficiency of this ground, or 
d&mmr to tTie replication ; or he may traverse it 
in his rejoinder, denying the force or duress. 
In the former case, an issue of law is raised 
for the court ; in the latter, an issue of fact for 
the jury. 

The attorneys for the parties deliver in their 
respective pleadings on paper to the officers of 
the court. When issue is joined, these plead- 
ings are entered on a parchment roll, on which 
the issue is likewise entered. This roll is called 
the record, and is preserved as an authentic 
memorial of the proceedings in the case; the 
verdict, and the judgment, being entered on it. 

The system of pleading at law ^aduaEy 
attained a highly artificial state, and its strict- 
ness and subtlety were not unfrequently the 
cause of great delay and expense to litigants, 
who found their causes determined rather on a 
technical point of pleading than on the sub- 
stantial merits of the case. An extensive reform 
of the whole system was accordingly introduced 
in 1862 by the Common Law Procedure Act of 
that year, which, without interfering with the 
geneiml principles of pleadings, has greatly 
simplified and improved the details of practice. 

Heading in l^pdty . — The system of pleading 
in equity differs materially from that adopted 
at law. In a suit in equity, all persons having 
any interest whatever in the subject-matter of 
the proceeding, must be in some way represented 
in it, and the court takes possession as it were 
of the whole matter, directs accounts or en- 
quiries when necessary, and decides upon the 
rights of the different parties. Suits in equity- 
are, therefore, for the most part of a more com- 
plicated nature than actions at law, and less 
capable of being reduced to an affirmance by 
the one party and a denial by the other of 
a particular fact, on which an issue can he 
joined, and which, when decided, terminates the 
proceedings. The plaintiff in equity commences 
by filing a which still retains the suppli- 
cant form of an application to the lord chan- 
cellor for Ms intervention to prevent or remedy 
imiffitice. The bill contains a concise state- 
msat of the plaintiff's case, followed by a prayer 
for the relief to which he deems himself entitled, 
as for an m|unction a^ins the infringement 
c£ a patent, f<» ^e a&iuistration of a testa- 
9^S 


PLEBEIANS 

tor’s estate, for a declaration of the rights of 
the parties entitled to trust property, or the 
hke. The plaintiff has the power of interro- 
gating the defendant minutely with respect to 
tile facts stated in the bill, for the purpose of 
obtaining discovery or admissions -with respect 
to them ; and the defendant, whether so inter- 
rogated or not, is at liberty to file answers to 
the bill for the purpose of stating his own 
view of the case. Both bill and answers are 
printed, SLudprinted copies are deposited among 
the records of the court. In the regular course 
the plaintiff now files a replication to the an- 
swers, which puts the parties at issue, and they 
then proceed to adduce proofs of the facts 
when necessary, and the cause is set down for 
hearing and a decree made, either interlocutory 
or finM as the case may be. At the present 
time, however, it is usual for the plaintiff, in- 
stead oi filing replication, to move for a decree, 
by which means the cause is brought on in 
a more summary way. A defendant, instead 
of answering the plaintiffs hill, may demur or 
plead to it under similar circumstances to those 
above referred to in wMch such defences are 
admitted at law. Demurrers in equity are not 
unfrequent, and often furnish a ready mode of 
deciding the point at issue between the parties. 
Pleas areless common, and are discountenanced 
by the courts, who usually consider the plaintiff 
to be entitled to discovery by obtaining an 
answer from the defendant, unless some valid 
objection appears upon the face of the bill and 
is taken by demurrer. The system of pleading 
in equity, though generally free from the sub- 
tlety and technicality which formerly prevailed 
at law, became by degrees subject to prolixity 
and other faults involving delay and expense, 
and an efficient reform was introduced in the 
year 1862 by the stat. 15 & 16 Viet. c. 86, and 
the general orders made under that Act. 

Both at law and in equity the parties may 
now state a specid case for the 'opinion of the 
court upon any matter of law -without the 
delay and expense of a regular action or suit, 
and at law a question of fact may in like 
manner be stated for the opinion of a jury, but 
without pleadings. 

Pleasure Ground. That portion of ground, 
adjoining a dwelling in the country, which is 
exclusively devoted to ornamental pmposes. 
In the ancient style of gardening, the pleasure 
ground was laid out in straight walks and regular 
or symmetrical forms, commonly borrowed from 
arcMtecture ; but in the modern style it is laid 
out in winding walks, and in forms borrowed 
from nature. A portion of lawn or smooth 
grassy surface may be considered as essential 
to the pleasure ground under both styles. 

Plebeians (Lat. plehs). The free citizens of 
Eome who did not come under the class of the 
patricians or dients. Though personally inde- 
pendent, they had in early times no political 
power, the government being entirely in the 
hands of the patricians, who formed the original 
popwlus (Glr. v6\is) or people. 

The origin of the plehs is a subject of 



PLEBISOITITM 

Controversy, •wHcli, from a lack of Hstorical 
records, it is perhaps impossible to settle con- 
clnsively. The relation of the plebs_ to^ the 
Clients is, especially, obscure; but if it be 
admitted (and the condusion is at least doubt- 
ful) that all plebeians were originally included 
in the Clientela, from which some had succeeded 
in emancipating themselves, and that the citi- 
zens of Alba and other towns were incorporated 
into the plebeian ranks, then the whole body of 
Eoman citizens consisted of two classes, both 
sprung, in part at least, from the same stock, 
but between which there was no right of inter- 
marriage (Jus connuUi), The plebeians, thus 
prohibited from allying themselves with patri- 
cian families by marriage, were also debarred 
from the franchise (jm suffragi^, and from 
filling any public offices; and in default of 
any defined relations with the ruling class, 
were entirely without legal remedies against 
%e oppiression of the patrician houses. This 
State- of things led necessarily to a strii^gle 
between the two orders, in which the plebeians, 
haring laid the foundation of their freedom 
by the establishment of the tribunate, slowly 
wrested from the patridana the privilege of 
filling the several magistracies, and overthrew 
the religious barriers which at the outset had 
placed a harrier between the two classes. 
The history of this struggle is given by Livy, 
Dionysius, and other writers; but no con- 
temporary accounts have come down to us, nor 
have we any warrant for affirming that any 
such accounts ever existed, while the narratives 
which wepossess contradict each other and tiiem- 
selyes in the order of the incidents and the 
motives and policy of the actors. Plebeian 
grievances are saM to be removed by wi4et- 
m^its which are apparently not designed to 
relieve them ; and complaints whieh bad seem- 
ingly been foigotteu are sometimes revived for 
no very obvious reason. So again, down to the 
law of Publilius Volero, assigned to the year 
470 B. c., political agitation had reference to 
the struggles between the patricians and the 
plebeians, to demands for plebeian offices, or for 
a redistribution of lands ; but at this point all 
these causes for excitement suddenly disappear, 
and in their place we have an absorbing desire 
for the compilation of a code of written laws. 
The details of the great conflict between the 
two orders of Roman citizens can thus be 
traced with no greater certainty than the other 
events of Roman history down to the period of 
the Punic war. (Sir Gr. C. Lewis, Credibility of 
Early Eoman History.) 

Pleblscitum (Lat. a decree of the ^eofle). 
In Roman History, a law enacted by the 
comitia of tribes on the rogation of a tnbune. 
In after times plebiseita acquired the force of 
leges, which at first could only he passed with 
tfee consent of the patricians. 

^©©fcogxiatlies (Gr. ^rAe/erJr, twisted, and 
® jaw). The name of an order of 
fish^^luq&ling those which have the maxil- 
lary anchylosed to the sides of the 

premarall^ilSv, iriwh alone form tihe jaws. 


PLESIOMORPHISM 

Plectropoma (Gr. TuxUicrpoy, a goad, and 
Tfiojua, a tid). A name applied by Cuvier to 
a genus of Percoid fishes, characterised by 
having the angle of the preoperculum pro- 
duced, or divided into a series of spines, 
like those which arm the rowel of a spur. 
All the species are exotic, and belong to warm 
climates. 

Plectrum (Gr. Tr^Tjurpov; from irK-bcrcrea, I 

Tike). The small ivory instrument with 
wHch the ancients struck the lyre. 

Pledgre (Fr. pleige, Ger. pflieht : "Wedgwood). 
In Law, anything pawned or deposited by way 
of security. 

Pleiades (Gr. HAcitiSes). In Greek My- 
tibiology, seven sisters who are spoken of as 
daughters of Atlas and Pleione or .3Ethra ; of 
Rcechtheus ; of Cadmus ; and of the queen of 
the Amazons. Of these sisters, six are de- 
scribed as visible, the causes for the disap- 
pearance of the seventh being variously given. 
When the Pleiades slew themselves for grief 
at the loss of their sisters the HyAjiBs, they 
were transformed into a cluster of stars at the 
hack of Taurus. According to another version, 
they were companions of Artemis, sister of 
Phoebus Apollo ; being pursued by the hunter 
Orion, they besought the interference of Zeus, 
who (Ranged them into doves (ircAciel&fs). 

Pleistocene (a word coined from Gr. orAe?- t 
<rros, most, and Kaw6s, new). A term in Geology 
somewhat recently introduced, intended to in- 
clude many of the newest tertiary deposits. The 
varieties of drift deposit, the cavern deposits, 
and certain beds near the mouths of rivers in 
England, have been included as Pleistocene 

Plenarty (Lat. plenus, jWi). In Law, the 
state of a benefice, office, &;c., when full: in 
opposition to vacancy. 

Plene Administravit (Lat.). In Law, a 
plea pleaded by an executor or administrator 
to an action on a liability of the deceased, that 
he has fully administered his goods. 

Plenicorns (Lat. plenus, full, and cornu, 
a horn). The name of a tribe of Ruminants, 
including those whieh have horns composed of 
a uniform solid osseous substance, as the ant- 
lers of deer. [Cobnua.] 

Plenipotentiary. [Ambassauob.] 

Pleonasm (Gr. wA€oyoM^^«^^, excess). In Rhe- 
toric, a redundant phrase or expression, some- 
times introduced to give additional energy, at 
other times needless and ungraceful. 

Pleonaste (Gr, irAerfx^atrros, cdnindant). A 
dark or pearly-black variety of iron-and-mag- 
nesia Spinel, found at Candy in Ceylon, &c. 
[Canditb.] When cut and polished, Pleonaste 
forms a gem of considerable brilliancy. 

Pleslomorpbism (Gr, •n-Ai^o'toy, near, and 
form). A term applied to crystallised 
substances the forms of which closely resemble 
each other, hut are not absolutely identical. 
The primary form of sulphate of strontia m a 
rhombic prism very similar to that of 
of baryta ; but on measuring the mclbmtiiSSfW 
corresponding sides on each prism, the^dsfiference 



